
SCIENTIFlC DISCUSSION 

1．  Introduction  

Softtissuesarcoma（STS）constitutesarareandheterogeneousgroupoftumoursgenerallyclassified  
accordingtotr1．e nOrmaltissuetheymimic．Despite controlofthe prlmary Site，about50％ofthe  

Patientsultimal［ely succumbtometastasesorlocalrecurrence・In adults，thereareonlyfヒwactive  
Chemotherapeutic optlOnS aVailab）e and the expected median survivalafter diagnosis ofmetastatic  
diseaseisaboutlyear・Establishedfirst－1inetreatmentoptlOnSincludedoxorubicinandifbsfamidein  

mono－therapy orin combination reglmenS．DTICis also regarded as an active drug．Despite  
numerousdrugsbeingtestedforphaseIIactivity，therehasbeenlittleprogresswithrespecttonew  
active compounds since theintroduction ofifosfamidein thelate eighties，the except10n being  
imatinib fbr the treatment of gastrointestinalstromaltumours・From a regulatoryperSpeCtive，  
doxorubicin，ifbsfamideandDTICarelicensedinatleastsomeEUcountriesfbrthetreatmentofSTS．  

Yondelis，fbrmerlyknownasET－743PharmaMar，（ecteinascidin，trabectedin［1NN】）isananti－CanCer  
medicinalproductwithclaimed newmechanismsofaction．1tisatetrahydro－isoqulnOlineandwas  

OrlglnallyextractedfromthemarinetunicateEcteinascidia（urbinataacolonyfbrmlngtunicatethat  
growsinthecoastalplatfbrmofseveraltemperateseas．TodayasyntheticmanufhcturlngPrOCeSShas  
beendeveloped．TrabectedinisproposedtoblockthetranscrlptlOnalactivationofasubsetofinducible  
geneswithout afftcting their constitutive expression・Yondelis drug productis presented as a  
lyophilizedpowderfbrconcentratefbrsolutionforinfusion，invialsofO．25mgandlmgtrabectedin．  

An application fbraMarketingAuthorisation was submitted throughthe Centralised Procedurein  
November2001fbr Yondelisin the treatment ofpatientswith advanced STS，Who had failed  
anthracyclines andifbsfamide，Or had failedifbsfhmide and were unsuitable to receive  
anthracyclines／ifosfamide．The demonstration ofefncacy was based on three slngle－arm Studies．  

FollowlngthescientincassessmentproceduretheCHMPconcludedthatthebenent／riskprofileofwas  
notfhvourable．ThenegativeoplnlOnWaSmainlybasedonthefhctthatclinicalefficacyhadnotbeen  
adequatelydemonstrated・  

ThecurrentapplicationincludesdatafromarandomisedphaseIIstudyinpatientswithliposarcomaor  
leiomyosarcoma．CHMP scientific advice has not been sought．At the time ofsubmission ofthe  
marketingauthorisation application，Yondelis hadnot been regISteredinany country．The claimed  
indications fbr trabectedinis as fbllows：Yondelisisindicatedfor the treatment ofpatientswith  
advancedso負【issuesarcoma，afterfailureofanthracyclinesandifosfhmide，OrWhoareunsuitedto  
receivetheseagents・Efficacydataarebasedmainly onliposarcomaandleiomyosarcomapatients．  

TheproposedposologycanbesuTmarisedasfo1lows‥Therecommendeddoseisl・5mg／m2body  
Surface area，administered as anlntraVenOuSin丘1Sion over24hourswith a three－Weekinterval  

between cycles，Administration through a centralvenouslineis strongly recommended（Se SPC，  

SeCtion4．2）．   

2． PartII：Chemical，pharmaceuticaIandbiologlCalaspects   

Introduction  

Yondelisis a powderねr concentrate fbr solution fbrinfusion containlng O．25mg andlmg of  
trabectedin pervial．Eachvialisreconstituted with5mland20mlofsterile waterfbrlrリeCtions，  
respeCtively・Thereconstitutedsolutionisaclear，COlourlessorslightlyyellowishsolution，eSSentially  
什eeofvisibleparticles．ThesolutionobtainedhasaconcentrationofO．05mg／mlandisfbrsingle－uSe  
Only．YondelisissuppliedineitherlOmlor25mlTypeIcolourlessglassvialwithagreybromobutyl  
rubberstopperwithnuoropolymercoatlng・Thestopperissealedtothevialwithanaluminiumflip－Off  
Seal．  

The exclplentS uSedin the preparation ofYondelis are sucrose，POtaSSium dihydrogen phosphate，  
Phosphoricacidandpotassiumhydroxide（fbrpH－adjustment），andwaterfbrirtjections．  
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Active Substance 

The active substance trabectedinis anew chemicalentltyinitially obtained byiso】ation fナorn the  
marine tunicate Ecteinascidia turbinata by extraction and pur描cation．A synthetic process was  
Subsequentlydevelopedandtheactivesubstanceissincethenproducedsynthetica11y．Thesynthetic  
route starts 斤om the secondary metabolite safracin－B，isoIated n・Om fヒrmentation media of  
Pseudbmonasjluorescens・TheActiveSubstanceMasterFile（ASMF）procedurewasfbIlowedforthe  

activesubstance．  

Trabectedinisawhitetoofflwhitepowder，SO】ubleinpolarorganicsoIvents．Trabectedinisinsoluble  
in hydrocarbons．1n aqueous media，trabectedinis practical1yinsolublein water but soIubi】ity  

increasesatacidicpH．  

Trabectedinisaslngleenantiomerwithatotalofsevenstereogeniccentres．Mostofthesecentresare  
linked together through a short bridge，Which means that the stereochemistry ofthese centresis  
interrelated．No change has been observedin the crystalline fbrm oftrabectedin during storage，  
therefbre，nOeVidencehasbeenfoundofpolymorphism．  

●  Manufacture  

Trabectedinismanufacturedutilisingathreeorfivestepssyntheticprocess．，itwasdemonstratedthat  
thetrabectedinproducedfromthemanufacturersisequlValent．  

Connrmation ofthe chemicalstructure ofthe start］ng materials was provided by spectroscoplC  
techniquesandtheimpurltyPrOfilewascharacterised．Thestartingmaterialsspec浦cationincludestest  
forappearance，aSSay，ident捕cation，WaterCOntent，impurities，heavymetals，andsoIvents・  

AcomparisonbetweenthesyntheticandnaturaltrabectedinhasbeenperfbrmedbyHPLCandTLC，  
IR and proton NMR，Opticalrotation and X－ray di飴actometry．It was concluded that the active  
SubstanceobtainedbybothprocessesisequlValent．  

ThestructureoftrabectedinwasconfirmedbyeJementalanalysis，IRspectroscopy，highneIdNMR，  
UVspeCtrOSCOpy，MS，X－rayCryStallographyandopt）Calrotation．  

● Specification  

Theactivesubstancespecincationsetbythemanufacturersoftheactivesubstanceareidenticaland  
thesameasthatoftheApplicant．TheanalytlCalmethodsusedforthereleaseoftheactivesubstance  
arealsoequlValentina11sites．  

Theactivesubstancespecificationsincludetestsfbrdescription，ident摘cation（IR，HPLCandoptical  
rotation），aSSay（HPLC），Water COntent（COulometric determination），impurities（HPLC），reSidual  
SOIvents（GC），heavymetals，inorganicimpuritiesandbacterialendotoxins．  

ThemethodfbrassayandrelatedsubstancesbyHPLCwerevalidatedfbrspec摘city，linearityand  
range，limitofquantitation，PreCision，aCCuraCy，Stabilityofsolutionsandrobustness．TheGCmethod  
fbrresidualsoIventswasvalidatedforspecificity，1inearltyandrange，1imitofquantitation，preCision，  
accuracy and stabilityof solutions．The coulometric determination of water was validatedfor  
SpeCificity，linearity，PreCisionandaccuracy．  

Batchanalysisdatawasperformedonatotalof25batchesoftrabectedin・Al1batchescompliedwith  
theproposedsetofspecincations．  

● Stability  

ThreecommerciaIscale batcheswerestored at－200cj＝50cfor24months（2batches）andfor18  
months（1batch）intheproposedprimarypackaging．Inaddition，theefftctofshorttermexcursions  
OutSidethestorageconditionswasevaluatedononebatchat250c／60％RHfor30daysand50cfor6  
months．Allthe batches placed on stability studies compliedwith the requlrementSin the active  
Substancespecifications．Theresults斤omtheshortexcursionsstudyshowednosignincantchangesat  
theendofthestudyperiodsfbranyparameteralthoughtherewasatrendtowardsincreasedwater  
COntentathighertemperature．Phostostabilityandstresstestingusingthemlal，OXidative，aCidicand  
alkalineconditionswasalsocarriedout．Stressconditionsshowedaslightincreaseintheimpurities  
COntentandthephotostabilitystudiesshowedthattheactivesubstanceisnotafftctedbyexposureto  
light．  
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Thedataprovidedissu拝1cienttoconnrmtheproposedre－teStPeriod・  

DrugProduet   

・PharmaceuticalDevelopment   

Theaimofthepharmaceuticaldevelopmentwastoobtainafbrmulationoftrabectedin，Whichcould  
be administered byintravenousinfusion after approprlate dilution．Theintended route of  
administrationprecludedtheuseofseveralexcIPlentS，SuChasstabilizersandnon－aqueOuSSOIvents・  

Therefbre，aSimpleaqueous solution was considered the mostappropr－ate dosage form・Tnitial1y a  
fbrmulationbasedinmannitolandphosphatebufftrsolutionwasdesigned・Furtherpharmaceutical  
developmentledtoanimprovedsucrose－basedfbrmulationuslngSynthetictrabectedininphosphate  
bufftrthatwasselectedfbrscaleupandcommercialisation，thatallowsthestorageoftheproductat2－  
80C．  

Adventitious Agentsts 

StartingmaterialsandexcIPlentSuSedforthemanufactureoftrabectedinpowderfbrconcentratefor  
SOlutionfbrinfusiondonotcontainmaterialsthatareofanimalorhumanorlglnandarenotincontact  
Withmaterialsofanimalorhumanorlgin．duringtheirmanufhcture．  

●  ManufactureoftheProduct  

ThemanufacturlngprOCeSSfbrtrabectedinpowderforconcentratefbrsolutionfbrinfusioniscarried  
Outunderaseplicconditionsinrestrictedareasandconてprises‥（1）sterilizationanddepyrogenationof  

PrimarypackagingmaterialsandequipmentthatcomeslntOCOntaCtWiththeproduct（2）preparationof  
the bulk solutjion（3）sterilising filtrations（4）fi11ing（5）1yophilizationand stoppering（6）石nal  
packaging・  

ThevalidationofthemanufacturlngPrOCeSSWaSCarriedoutattheproposedmanufacturlngSitesThe  
Sizeofthevalidationbatchescorrespondedtotheproposedcommercialmanufacturlngbatchsize．Al1  
thecontroIsperfbrmedalongtheprocessvalidationcompliedwiththepre－SetaCCeptanCeCriteria  

Product Splecificationon 

Thespecificati（）nSforbothstrengthsoftrabectedinpowderforconcentratefbrsolutionforinfusionat  
release and shelf二1ift areidentical，eXCePtlOn being the related substances test，aSSay and the  
unifbrmlty Ofcontent，Whichis only carried out at release・The specificationsinclude tests fbr  
appearance belbre and after reconstitution（visualinspection），reCOnStitution time，pH，particulate  
matter，identincationoftrabectedin（UVandHPLC），aSSay（HPLC），relatedsubstances（HPLC），Water  
COntent，uniformityofcontent（massvariation），bacterialendotoxinsandsterility・  

All analytical procedures used for testing the finished product were adequately described and 
Validated．Them往IOrltyOfthemethodswerepharmacopoeialmethods andthereforevalidation was  
deemed unnecessary．The endotoxin determination and sterility test were validated at both  
manufacturlngSites．TheHPLCmethodfbrthedeterminationofassayanddegradationproductsinthe  
nnishedproductwassatisfactoryvalidatedfbrspeciflcity，1inearity，range，1imitsofquantitationand  
detection，preCision（equipmentandmethodrepeatability）andaccuracy・Theintermediateprecision，  
thestabilityofsolutionsandtherobustnessofthemethodwerealsoevaluated．  

・ StabilityoftheProduct  

StabilitydataⅥ′aSPrOVidedonbatchesmanufacturedatbothsitesandstoredat50Cj＝30C（longterm  
conditions）foreither180r24months，andunderacceleratedconditions（250C土20C／60％RH土5％  

RH）fbr6months．  

Stabilitystudiesincludedtestsfbrappearancebefbreandafterreconstitution，reCOnStitutiontime，PH  
ofreconstitutedsolution，Particulatematter，identification，WaterCOntent，aSSay，degradationproducts，  
Sterility and bacterialendotoxins．The particulate matter sterilityand endotoxins were tested at  
difftrentcheckpointsdependingonthemanufhcturerandstabilityprotocol・  

StabilitystudieSOnthereconstitutedanddilutedsolutionshavealsobeenperformedfor30hoursat  
room temperature／ambientlight and re丘igerated conditions（5OC士30C）in order to simulate the  
COnditions typICally encounteredin a clinicalsettlng・Tt was demonstrated that the drug product  
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reconstitutedconcentratedso】utionsarephysicallyandchemical1y stab］efbr30hoursbothatroom  
temperature／ambientlightandunderrefrigerated（5OC土3OC）conditions．  

Znaddition，photostabilitystudieswerealsoperfbrmedtoidentifypossiblesensitivitytolightofthe  
drug PrOduct bothin the solid state and after reconstitution with water．The results showed that  
trabectedinpowderfbrconcentratefbrsolutionfbrinfusionisnotsensitivetolight．  

Inconclusion，therealtimestabilitydataprovidedsupporttheshelfliftandstorageconditionsas  
statedintheSPC．  

DiscussiononchemicaI，PharmaceuticalandbiologlCalaspeCtS  

Trabectedin wasinitially obtainedbyisolation ftom Ec（einascidiaturbinatabutwas subsequent）y  
producedsynthetically，Whichresultedinadecreaseinthelevelofimpurities．Theexcipientsusedin  
thepreparationoftheproductwerechosenbasedonthephysico－Chemicalpropertiesoftheactive  
Substanceandtheintendedrouteofadministration（intravenous），Whichprecludedtheuseofseveral  
exclplentS．The results showed that both the active substance and the nnished product can be  
manufacturedreproducibly・Thisindicatesthattheproductshould haveasatisfactory and unifbrm  
perforrnanCeintheclinic・AtthetimeoftheCHMPopinion，therewasaminoruruesoIvedquality  
issuehavingnoimpactontheBenent／Riskratiooftheproducttobeaddressedasfb1low－uPmeaSure・  
TheApplicantgaveaLetterofUndertakingandcommittedtoresoJvetheFollowUpMeasuresafter  
theoplnlOn，withinanagreedtimeframe．  

3． PartIII：Toxico－PharmacologicaIaspeCtS  

Introdu（：tion  

TrabectedinbindstotheminorgrooveofDNA，bendingthehelixtothem叫OrgrOOVe・Thisbindingto  

DNAtriggersacascadeofeventsafftctingseveraltranscrlPtionfactors，DNAbindingproteins，and  
DNArepalrpathways，reSultinglnperturbationofthecellcycle．Trabectedinhasbeenshowntoexert  
antiproliferativein vitro andin vivo activity against a range of humantumOur Celllines and  
experimentaltumours，includingmalignanciessuchassarcoma，breast，nOn，Smallcelllung，OVarian  
andmelanoma．  

Pharmacology  

・ Primarypharmacodynamics  
Theantitumoure脆ctoftrabectedinhasbeeninvestigatedinapanelofhumantumourcelllinesof  
mesenchymalorlglnOrdirectlyestablishedfiomtissuespeCimensobtainedfromuntreatedsarcoma  
patients．In23／29humantumourcelllinesofmesenchymalorlglneXpOSedtotrabectedininvitrofbr  
72－96hours，theIC50ValuewasbelowtheexpectedCm。Xinpatients（13nM）．ThosewithhigherIC50  
Valuesincluded2／4chondrosarcomas，1／2丘brosarcomas，1／40SteOSarCOmaS，1／lmalignantperipheral  
nervesheathtumourandl／1nephroblastoma．Inthemostsensitivecelllines（HT－1080，M8805，HS－  
90，M9110，HS－16，HS－18，HS－30，HS－42），trabectedinwasmorepotent（IC50＝0・0002－0．3nM）than  
methotrexate（IC50＝15－230nM），doxorubicin（lC50＝10－160nM），etOpOSide（IC50＝16－90nM）and  
PaClitaxel（IC50＝0・2－l・2）・TherewasnoobviouscorrelationbetweentheヲenSitivityseenfbr  

trabectedinandthecomparators．Furthermore，trabectedinwashighlyefftctivelnCISplatin－reSistant  
Sublines ofosteosarcoma U－20S and Ewing’s sarcoma Saos－2cells andinmethotrexate－reSistant  
OSteOSarCOmaCells．When testedin SK－LMS－11eiomyosarcoma，OSA－FH osteosarcomaorCHSA  
Chondrosarcoma cells，there was nodifftrence between the antlprOlifbrative ef托cts ofnaturaland  
Synthetictrabectedin．  
Trabectedinwastestedforantitumouractivityin anumberofsarcomaxenograftsofmurine and  
humanorigin（Tablel）．  
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Tablel・Antitumoureffbctinsareoma＝XenOgraftsofmurineandhumahOrlgln  

Route and Dose  
SChed山e （mgJm2Jday）  

Tumour growth 
inhibition（％）  

Tumour origin Ce”line  Reference  

MecoetaI，（2003）  

Donaldetal．（2003）  
Moriokaetal．（2003）  
FaircIothetal（2001）  

Donaldetal．（2003）  

Mousenbrosarcoma  〕V2237  1Vqdxl  O，6  

Mouse ovarian reticulosarcoma M5076 1Vq7dx2  0．45  
Human chondrosarcoma CHSA  lVqdx2  0．3  
Human osteosarcoma OSA－FH IVqdx5  012  
Humanrhatxjomyosarcoma  TE－671   IV qdxl O，6  

3
 
4
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7
 
3
 
 

6
 
6
 
7
 
6
 
3
 
 

Invivo，trabecledinhadsignincantantitumourefftctsinnvesarcomaxenogra魚modelsofmurineor  
human orlgln，CauSlng 33－76％ tumour growthinhibition at doselevels between O．12－0．6  

mg／m2／treatment・  

Thereis a substantialbody ofpublished data addresslng the mode ofaction oftrabectedin．In  
Summary，these石ndingssuggestthattrabectedinbindstoDNAbyalkylatlngguanineattheexocyclic  
N2positioninltheminorgrooveandbendstheDNAtowardsthem年IOrgrOOVe，trlggerlngaCaSCadeof  
eventsaffbctingseveraltranscrlPtionfactorsandDNArepalrPathways・Theseeventsresultindelayed  
entrylntO the Sphase and arrestin the G2／Minterphase，1eading to apoptosis through a p53－  

independentmechanism．Othermechanisticinvestlgationshave shownthattrabectedinmayinduce  
topoISOmeraSelcleavagecomplexesandcausedisorganisationinthemicrotubulenetworkaroundthe  
nuclear membrane・These efftcts，however，Were Only observedin ce11s exposed to trabectedin  
COnCentrations that were higher than those required toinduce cytotoxicity and above the  
therapeuticallyactivelevelsincancerpatients・Theyaretherefbreunlikelytobeclinica11yrelevant．  

・ Secondarypharmacodynamics  

Secondary pharmacodynamicscomprisedstudiesofthemyelotoxicefftctsoftrabectedininnormal  
haematopoletic cellsin vitro・Dog CFU－GM progenitors were markedly more sensitive to the  
myelotoxiceffectsoftrabectedinthanthoseofmurineorhumanorlgln．Inhumanandmurinecells，  
thelC50Valueswerewithinornotmuchaboveexpectedplasmalevelsinpatients（13nM）；CFU－Meg  
progenitorswereslightlymoresensitivethanCFU－GMprogenitors・  

・ Safttypharmacologyprogramme  

Safttypharmacologystudiescomprisedamod捕edIrwin．stestinrats，aHERGassayandatestfbr  
Cardio－reSPlratOryef托ctsinanaesthetisedCynomolgusmonkeys．Inthemodifiedlrwinrstest，grOupS  
Of5maleratswereinjectedlVwithasingledoseofO，12・5，250r50pg几goftrabectedin（aboutO，  
75，150and300匹g／m2）．Therewerenosignsofadversebehavioralefftcts，neurOlogicalimpairment  
Oradverseautonomicresponsesatanydoselevel．1ntheHERGassay，trabectedinhadnoefftctovera  
COnCentrationrangeoflO－1000nM．AtlO，000nM（7600ng／mL），alO％reductionrelativetosoIvent  
WaS Observed・ln groups of4male Cynomolgus monkeys anaesthetised with pentobarbitone and  

infusedwithOor90匹g几g（lmg／m2）oftrabectedinIVover60minutes，therewasatransientfallof  
about20mmHgindiastolicarterialbloodpressureafter180minutes，butnoefftctonPR，QT，QTcF，  
QTcVintervals and QRS duration），ECG wavefbrmandrhythm，leftventricularvariables，Cardiac  

OutPut，StrOkevolume，arterialbloodvariablesorresplratOryVariables．TheCmaxIevelattainedinthis  
StudywaslO－11ng／mL，Whichissimilartothatobservedinpatients．  

Pharmacodynamic drug interactionsns 

Pharmacodynamic druglnteraCtions studies have fbcused on potentialsynerglSm aSSOCiatedwith  
COnCOmitantorsequentialuseoftrabectedinandotherantineoplasticagentssuchasdoxorubicinand  
CISplatin，WhichwasinvestlgatedinvivouslngXenOgra魚sofdifferentorlgln．  

Pharmacokinetics  

PKstudieswereprlmarilyconductedintheratandtheCynomolgusmonkeyuslngaValidatedLC－  
MS／MSmethodwithalimitofdetectionofO．05ng／mLfbrratplasmaandO．02ng／mLfbrmonkey  
plasma・Distributionandmetabolismstudiesusedtrabectedinlabeledwith14cinametabolical1y  
Stableposition・  

Inbothspecies，trabectedinplasmalevelsdroppedrapidlyattheendoftheinfhsion，fbllowedbya  
much more gradualdecrease，SuggeStlng multi－COmpartmentalkinetics．Although the number of  
animalsinvestigatedwaslimited（1－2perdoselevel），therewerenoobviousdifftrencesinexposure  
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between sexes or between the first and thelast treatment cycle and exposuresincreased fiirly  
PrOPOrtionallywithdose・lnthemonkey，eStimatesofterminalhalf二1ivesrangedfiom2to6days．The  

apparentvo］umeofdistribution（94．4－287L／kg）wasIargerthantotalbodywaterindicatingextensive  
distributioninthetissues，andsystemicclearancewasmoderatetohigh（l．43－3．68L／h．kg）．Simi1ar  
nndingswereobtainedinapopulationanalysiミinpatientstreatedwithtrabectedin1500pg／m2every3  
Weeks，indicatlngthattrabectedinplasmakinetlCSissimilarinhumansandtheCynomoIgusmonkey．  

Tissuedistributionstudieswereconductedinnon－Pregnantanimals・Studiesintheratuslng14c－  
labelled drugsubstance showedtrabectedinto be rapidly and extensively distributedto periphera）  
tissuesincludingbonemarrow，lymphoid organs，gaStrOqintestinaltissue，liver，kidney andmuscle．  
A允erpeaktime，tOtalradioactivitylevelsdeclinedveryslowlyandappreciableamountsremainedin  
thecarcassatlweekpost－dose，indicatlngSign浦cantretentionoftrabectedinand／oritsmetabolites，  
ParticularJyinfbmales．Inthemonkey，trabectedinleveJsweredeterminedintargetOrganSOftoxicity．  
Thederivedtissuetoplasmaconcentration ratioswereestimatedat7．85－73．4inliver，11．5－27．1in  

kidney and5．11－68．6in bone marrow，indicatlng that tissue concentrations were greater than  

COrreSPOndingplasmaconcentrationbya5to70－fbldfactor．  

TrabectedinwasasubstratefbrP－glycoprotein（P－gP）invitroandexperimentswithP－gpknock－Out  

miceshowed elevatedlevelsoftotalradioactivityinthebrain（13－fbldincrease）andtestis（2－fbld  
increase）relativetothewiJd－typecontroIs．LesspronouncedincreaseswereobservedinotherP－gP  
expresslngOrganSSuChasthesmallintestineandheartwhereasparentdruglevelsweresimilarinthe  
plasmaandliverofbothstrains．  

Plasmaproteinbindingoftrabectedinwasstudiedinvitroinplasma丘■Ommice，一ratS，rabbits，dogs，  

Cynomolgusmonkeysandhumans，andblooddistributionwasexaminedinthesamespeCiesexcept  
themonkey．Plasmaproteinbindingwashigh（90－99％）inallspeciesstudied，includingman，andthe  
bloodtoplasmaratiorangedfiomO．69tol．5lacrossspecies，reflectingtheobserveddifftrencesin  
the什ee丘action．  

Metabolismstudiescarriedoutinvitroshowedthatthehepaticmetabolismoftrabectedinisfastand  
extensive．Thehepaticmetabolismoftrabectedindisplayedsubstantialspeciesdifftrences；however，  
human andmonkeyliver斤actions had similarmetabolic profiles andallmetabolites produced by  

humanmaterialwerealsodetectedinCynomolgusmonkey丘actions．Them句Orinvitrometabolic  
routesidentinedinmaヮandmonkeyincludeN－demethylation（ET－729formation），0－demethylation，  

CarboxylicacidformatlOnwith andwithoutadditionaloxidation，mOnO－OXidationanddi－OXidation，  

aliphaticrlngOPenlnganddemethylationincombinationwithmono－OXidationorwithdi－OXidation・  
WhereasET－729wasdetectedafterincubationwithhepaticsubcellularfractionsofallspeciesinvitro，  

Onlytraceamountswerefoundinmonkeysinvivoanditwasnotdetectedinplasma，urineorbileof  
trabectedin－treatedpatients．SeveralmqjorCYPisofbrmsincludingCYPIA2，2A6，2B6，2C8，2C9，  
2C18，2D6，2El，3A4and3A4wereabletometabolisetrabectedininvitro，however，CYP3A4was  

Showntobethemainisofbrmatlow，therapeutica11yachievab】econcentrations．  

Inrats，miceand humans，theexcretion oftrabectedin－relatedradioactivitywasslowandoccurred  

principallyviathefaeces（90－97％oftherecoveredradioactivity）．Biliaryexcretionoftrabectedinand  
itsmetaboliteswasconnrmedinbileductcannulatedrats，butdidnotappeartoinvoIveP－gptranSpOrt  
asthe excretion patternwas similarbetweenwild－type and P－gp knock－Outmice．lntherat，male  
animalsexhibitedgreaterfaecalexcretionandlessbodyretentionoftrabectedin－relatedmaterialthan  
ftmales，butnosuchsex－diffbrenceshavebeenfoundinhumans．Therewerenoexcretionstudiesin  

theCynomolgusmonkeyandnostudiesoftheexcretionoftrabectedininmilkinanyspecies．  

PKinteractionscausedbyplasmaproteinbindingwerenotinvest）gatedastherapeuticplasmalevels  
aretoolow（typicallylessthanlOnM）tocauseconcem．Althoughtrabectedinismetabolisedinthe  
liverbyCYP3A4，therewasnocJearevidenceofcytochromeP450inhibitionorinductioninin－Vitro  
Studiesusinghuman1ivermicrosomes，humanhepatocytesorex－Vitrolivermicrosomes什omratsand  
Cynomolgusmonkeystreatedwith3－Weeklyinfusionsofupto300and1200pg／m20ftrabectedinfbr  
3－4cycles．  

◎EM∈A2007  6／37   



Toxicology  

Single dose toxicityty 

Single－dose toxiclty Studies were carried outin mice，ratS，dogs and Cynomolgus monkeys  
administeredtrabectedinbyIVboluslnJeCtionorshort－terrninfusion．Themaximumnon－1ethaldose  

was450pg／m2inmice，300pg／m2infemaleand450ug／m2inmalerats，700匹g／m2indogsandlO50  
pg／m2intheCynomolgusmonkey・CommonclinicalslgnSincludeddiarrhoea，emeSis，inappetence，  
lethargy，andlossofbodyweight・Predominanttoxicitiesincludedmyelosuppressioncharacterisedbv  
neutropoenia，thrombocytopoenia，1eukopoeniaassociatedtohypocellularityinthebonemarrow，and  
atrophyoftheLymphoidtissues，andhepatotoxicity，CharacterisedbyincreasedserumtranSaminases，  
and fbcalhepatocyte necrosisinallspecies・1n rodents and dogs，aCute Cholangltis，hepatobiliary  
nbrosis and proliftration were observed as well．This toxiclty WaSirreversiblein rats，and more  

pronouncedinfもmaleanimals・1nrodents，microscopICeValuationfurtherrevealedepithelialnecrosis  
andulcerationinthegastro－intestinaltractandpancreaticacinarslnglecellnecrosisandinflammation  
at the injection site. 

● Repeateddosetoxiclty  

Repeat－dosetoxicityStudieswere conductedin mice，ratS，dogsand Cynomolgusmonkeysand are  

SummarisedinTable2・Inallstudies，trabectedinwasadministeredIVeitherasaboluslrリeCtionora  

3－Or24－hourinfusion．  

Table2．Summaryofrepeat－dosetoxicitystudies  

SpeciesIsexJnumber  Durationand   TypeoflV  NTEL   
StudylD  GLP  

PergrOuP   dose仙gJm2）  administration  山gJm2）   
PrincIPa［findings  

4311－MOOl－94  Yes   Mouse／M＋F／10   
5days  

120，180，240  BoLusInJeCtion  ＜120  Monality，bonemarrowdepEetion   

Monality，reducedbodyweight，  

1589ノ2   Yes   Mouse／M／20   
5 days Bolusiniection  ＜60   increasedliverweightandenzymes， bonemarrowandsleendeletiona 

60．120  ppnd  
reversibIeb［00dcellreductions   

Mo什ality，reducedbodyweight，  

1589／5   Yes   Mouse／M／10－15   q3wxl－3  Bolus叩∝tion  ＜60   Ln）eCtionsitelesions，gaLlbladder OedemaandreversibLeb100dce”  60，300  
reductions   

ReducedbodyweightandWBC，  

1589／3   Ves   RaUM／10   
5 days 

BolusIn）eCtion   
＜12   increased仙erenzymesandatrophy  

12，105  OrneCrOSisinIiver，biIeducts，thymus，  
SPleenandGltract   
Mortality．reducedbodyweight．RBC  

5 days ParameterSandWBC，increasedliver  
MO49－95  Ves   RatノF／15  30，60．90   BoFusinjeCtion  ＜30    enzymes．1n）eCtionsitelesionsand  

atrophyornecrosisinIiver，biFeducts，  
thymus，SPleenandGItract   

ト35－day  

treatments each 

MO50－95   No   Rat／F／5  fo】10Wedbya30－  

由ybreak  

15．30，60   

q3wx3  
5536   ＼「es   

Rat／M＋F／10  15，60．150．300．   

450   females than males 

DiarThoea．prostration，reducedbody  

5days  Weight，bloodceI［reduction，increased  
MOO8－95  ＼「es   Dog／M＋F／1  140，280   Bo山s明eCtio［  ＜140    liverenzymes．microscopIClesions  

（atrophy，neCrOSisorinflammation）in  
mu［tipJeorgans   

5days  AsaboveinHDandMDanimaFs，but  
196   ＼「es   Dog／M＋F／2  100．160．220  Bo山slnJeCtion  ＜100   limitedtoreversibleliverandbone marrowathoIoinLDdos   

pgyg   
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StudylD   GLP  SpeciesJsexJnumber  Durationand   TypeoflV  NTEL   
PergrOuP   dos¢山g／m2I  administration  仙gJm2I   

P加Cipalfindin9S  

Mortality，reducedbodyweight，RBC  

q3wx3－4  
ParameterSandWBC，increased＝ver  

5537   300－1440  
3－Or24－hour   Weightandenzymes．increasedkidney  

Yes   
Cynomo垣US  

（「ange一価d行喝）  

infusion  ＜300  
hypoplasiaofbonemarrow，SP［een  
andthymus   

MortaIity，reducedRBCparameters  
ql－3wx3－4  andWBC，increasedIiverenzyrnes、  

120－840  TOX5702  Yes   
Cynomolgus monkey／M十F／2  

（range－finding）   

3－houri【fusjo【  ＜120    intestjna＝esions，Jn）eCtjonsitelesions  

andhypopIasiaofbonemarrow，  
spleen and thymus 

Cynomdgus   q3wx4   Studyterminatedprematurelybecause  
TOX6809  Yes  

monkey／M＋F／2   24－hourinfusion  ＜300        300．600．糾0    Ofsevereiniectionsjte．esions   
Mortalityduetoneutropoeniaand  

3－hourinfusio【  
Cynomo垣us  

intestinaIinfections．dropsy．reduced  
TOX7106  Yes  

monkey／M＋F／2   

q3wx4－8  throughcentraI  
300．600－780    V．CaVaCatheter   Jiverenzymes，SeVereln）eCtionsite  

lesions   

Inmice，thetargetorgansoftoxicitycomprisedthebonemarrow，）iverand呵ectionsite．  

1nrats，trabectedininduceddose－dependenthepatotoxicityCharacterisedbyincreasedtransaminases，  
ALPandbilirubin，fbca）hepatocytenecrosis，Cholangitis，bileductinflammation，PrOlif己ration，and  

fibrosis．Mostofthesechangesfailedtorecoverthreeweeksa危erthelastiniectionandwerefarmore  
PrOnOunCedinfbmales．MyelosuppressionwascharacterizedbyreducedbonemarrowceJlularityand  
diffuseatrophyofthelymphoidtissues．ThesechangesrecoveredpartialJyorcompletelyaftereach  
treatmentcycle．1naddition，inflammationandnecrosisattheirtiectionsiteandsinglecellnecrosis，  
ulcerationandepithelialatrophyinthegastro－intestinaltractwerecommon．  

Indogs，thetargetorgansoftoxicitycomprisedthebonemarrow，1iverandgut．  

Inmonkeys，rePeatedi．v．dosingeverythreeweeksresultedinmortalityatdosesof420トIg／m2and  
above．Myelosuppression was characterized by anaemia，neutrOPOenia，thrombocytopoenia，  
leucopoeniaassociatedwithdepletioninthelymphoidorgansandhypocellularityinthebonemarrow．  
Most ofthese changes recovered atleast partially between treatment cycles，with exception of  
anaemia，Whichwasslightlycumulative．Dose－dependentlocalintoleranceattheiTtjectionsiteresulted  
in severe thrombophlebitis extending to a4iacent tissues・Hepatotoxicityin monkeys wasless  
PrOnOunCedthaninrats，nOtSyStematicallyobservedandwasfoundtobereversible，nOn－Cumulative  
in nature and characterised by transientincTeaSein transaminaselevels，rareincreaseinALP，  
hepatocellularhypertrOphy，focalhepatocytedegenerationandnecrosis，andmixedinnammatoryceJ）s  
inthesinusoidsandportaltracts，withoutbiliary damage．Kidneytubulardilatation，withnattened  
epithelium and slight epithelialdegeneration／necrosis were seenin some animals at high doses・  
Finally，focalnecrotic uJcerations ofthe colon／rectum were reported，SOmetimeswith bacteria－  
mediatedintestinalinfIammatory，hemorrhagicandnecroticlesions，intheanimalssacr浦cedorfound  
deada允erthenrstcyclesoftreatment．ANTELwasnotestablishedinanyspecies．  

● Genotoxicity  

Trabectedinwasevaluatedforitspotentialtoinducemutationsinbacteria，Chromosomeaberrationsin  
mammaliancellsinvitroandmicronuc］eatedpolychromaticerythrocytesinmiceinvivo．Trabectedin  
provedgenotoxicina）lthreetests（datanotshown）・  

・ Carcinogenicity  

Nocarcinogenjcitystudieshavebeenconducted・  
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・ ReproductionToxicity  

TrabectedinwastestedinconventionaldevelopmentaltoxicityStudiesintheratandrabbit（datanot  
Shown）．  

● Toxicokineticdata  

Toxicokinetic evaluations were conductedin rats and monkeys．Based on AUClevels，animalto  
humanexposureratiosdidnotexceedO・3inanystudy・SinceaNTELcouldnotbeestablished，animal  
to human saftty ratios cannot be calculated・1tis nevertheless obvious that trabectedin，1ike other  
CytOtOXicagents，isahighlytoxicdrugrequiringcarefu1monitoringofthetargetorgansoftoxicity  
SuChastheliver，bloodfbrmlngOrganSandgastro－intestinaltract．  

●  Localtolerance   

Localtolerance was examinedin male rabbits after slngle and repeatedlV and perivenous dose  
administration．SingleintravenouslrUeCtioninduced adose－related subacuteinflammation，Oedema  
Withfocal石brinoidnecrosisandendothelialnecrosis．RepeatedIVadministrations（4times）increased  

thelocalirritation・Afiersingleperivenousdosesof12and－20Llg／m2atconcentrationsof2・5and  

25pg／mLinalotalvolumeofO・3mL，markedirritation（SWellingoftheirtiectionsite，mildtosevere  
erythema，haematomaand vesseldilation）was seen．These changes corresponded histologically to  
ulceration，fbcalnbrinoidnecrosis，CutaneOuSePithelialnecrosis，Subacuteinflammation，andoedema・  
Simi1ar呵ectionsitelesionswereaconsistent石ndinginalltoxicitystudiesinwhichtrabectedinwas  
administeredbyIV叫ectionorinfusion，irrespectiveofspecies．  

Ecotoxicity／environmentaIriskassessment  

Noenvironmentalriskassessmenthasbeensubmitted．   

J）iscussiononlhenon－ClinieaIaspeCtS  

JソJ‘げJ仇人7－1／川とJ川上・＼  

Trabectedin binds to the minor groove ofthe DNA，bendingthe helixto the mqor groove・This  
bindingto DNA triggers acascade ofevents afftcting severaltranscrlpt10n factors，DNA binding  
PrOteins，andDNArepalrPathways，reSultinglnPerturbationofthecellcycle・  

Preclinicaldataindicate that trabectedin haslimited efftct on the cardiovascular，reSplratOry and  
Centralnervoussystematexposures belowthetherapeuticclinicalrange，intermsofAUC．  

Theef托ctsofl：rabectedinoncardiovascularandresplratOryfunctionhavebeeninvestlgatedinvivo  

（anesthetized Cynomolgus monkeys）．Al－hrinfusion schedule was selected to attain maximum  
plasmalevels（Cmaxvalues）intherangeofthoseobservedintheclinic．Theplasmatrabectedinlevels  

attainedwerelO．6±5．4（Cmax），higherthanthosereachedinpatients afterinfusionof1500ug／m2fbr  
24（Cmaxofl．8土1．1ng／mJ）andsimi1artothosereachedafteradministrationofthesamedoseby3－hr  
infusion（CrnaxoflO．8j＝3．7ng／ml）．  

タカdr／〃αCOた∫〃ピノメc∫  

NostudieshavebeensubmittedonthepotentialimpactofotherCYPsubstratesonthemetabolismof  
trabectedin．However，Brandonetal．（2005）reportedthatthecytotoxicactivityoftrabectedincouldbe  
increasedincornbinationwiththeCYPinhibitorsmetyrapone（3A4），Phenanthrene（Substratefbr2El，  
3A4），Piperony】butoxide（3A），PrOadiftn（2C9，2El，3A4），ritonavir（3A4），andwarfarin（2C9，2C19）  
in the Hep G2cel11inein vitro，SuggeStlng that combination therapy oftrabectedinwith CYP  
inhibitors，e．g．Otheranticancerdrugs，COuldleadtochangesinhepatotoxicityandtherefbremightbe  
Ofclinicalimportance．Thesameappliestoco－administrationoftrabectedinandotherPg－PSubstrates・  

7加加わ邸ノ  

Myelosupression and hepatoxicity wereidentifjedasthe primarytoxicity fbrtrabectedin・Findings  
Observedincludedhematopoietictoxicity（SeVereleucopenia，anemia，andlymphoidandbonemarrow  

depletion）aswellasincreasesinljverfunctiontests，hepatocellulardegeneration，intestinalepithelial  
necrosis，and severelocalreactions at theinjection site．RenaltoxicologlCalnndings，mainly  
histopathologicalchanges，Weredetectedinmulti－CyCletoxicitystudiesconductedinmonkeys・Since  
theinterpretatio・nOfthesetoxicologlCalresultsmighthavebeenhamperedduetotheoccurrenceof  
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SeCOndary histologlCa）kidneylesions，unCertainly attributable to the severelocalreactions at the  
lrUeCtionsite，Cautionmustbeguaranteedintheinterpretationoftheserena用ndings，andtreatment－  
relatedrenaltoxICltyCannOtbeexcluded．  

Trabectedinisgenotoxicbothinvi（roandinvivo．Long－termCarCinogenlCltyStudieshavenotbeen  
perfbmled．  

Fertility studieswith trabectedin were not perfbmled butlimited histopathologlCalchanges were  
Observedinthegonadsintherepeatdosetoxicitystudies．Consideringthenatureofthecompound  
（cytotoxicandmutagenic），itislikelytoafftctthereproductivecapacity．  

Trabectedin，1ikeothercytotoxicagents，isahighlytoxicdrug requlrlngCarefu）monitorlngOfthe  
targetorgansoftoxicitysuchastheliver，bloodfbrmingorgansandgastro－intestinaltract．  

TrabectedinwasastrongIrritantcauslngSeVereirtjectionsiteinflammation，neCrOSisandnbrosisinal1  
IVtoxicitystudies，irrespeCtiveofspeCies，aSWellasinaconventionalrabbittestforlocaltolerance  
uslngSlngleandrepeatedIVandperivenousdoseadministration・ltistherefbreapproprlatethatthe  
SPCrecommendsadministrationbyslowintravenousinfusionthroughacentra）venousline．  

The proposedimpurity specincations comprlSe Six substances atlevels above the qualification  
threshold．Thesehavebeenqualinedinsingle－andrepeat－dosetoxicitystudiesand／orclinicalstudies  

usingbatchesofdrugsubstanceordrugproductcontaininglmpurltylevelsinexcessoftheproposed  
SpeCincations．Noneoftheimpuritieshasbeentestedforgenotoxicity，butsincetrabectedinisitselfa  
genotoxicsubstanceintendedfbrthetreatmentofcancerpatientswithapoorprognosis，thisisnota  
causeforconcern．  

Noenvironmentalriskassessmenthasbeensubmitted．Thesmallnumberofpatientssufftringfrom  
theproposedindicationwouldprecludeanysubstantialenvironmentalexposuretothedrug．  

4． PartIV：Clinicalaspects  

Introductioll  

The clinicaldevelopment program supporting the efncacy oftrabectedinin the treatment ofSTS  
includesoneongoingpivotal，randomised，unblinded，dose一石nding，Phase－IIstudy（ET743－STS－201）  
and3completedPhaseII，nOn－COntrOlledstudies，ET・B－005－98，ET－B－008－98，andET－B－017－99．The  
OriginalPhaseIIstudiesincluded a variety ofdifftrent histologicaltypeS OfSTS，Whereas the  
randomised，PivotalPhaseIIstudy was restricted to patientswith L－SarCOma（1iposarcoma and  
leiomyosarcoma）．   

Yondelismustbeadministeredunderthesupervisionofaphysicianexperiencedintheuseof  
Chemotherapy．Itsuseshouldbeconfinedtoqualifiedoncologistsorotherhealthprofヒssionals  
specialisedintheadministrationofcytotoxicagents・Therecommendeddoseisl・5mg／m2body  
Surfhcearea，administeredasanintravenousinfusionover24－hrwithathree－Weekintervalbetween  
CyCles．Administrationthroughacentralvenouslineisstronglyrecommended（SeeSPCsection6．6）．  

GCP  

TheClinicaltrialswereperfbrmedinaccordancewithGCPasclaimedbytheapplicant．Theapplicant  
hasprovidedastatementtotheef托ctthatclinicaltrialsconductedoutsidethecommunltyWereCarried  
outinaccordancewiththeethicalstandardsofDirective2001／20／EC．  

Pharmacokimetics  

● AbsorptlOn  

Trabectedinis administered as a constant rate，intravenousinfusion．Therefbre，the clinical  
pharmacology program did notinclude conventionalstudies that assess bioavai）ability，  
bioequlValence，food，andefftct・  
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●  Distribution  

Trabectedinisextensivelyboundtoplasmaproteins・Themean斤ee（unbound）斤action，eValuatedby  
equilibriumdialysis，WaS2・23％and2・72％atlOng／mLandlOOng／mL，reSpeCtively・Trabectedin  
WaSmOreeXtenLSivelyboundtoa）pha－1acidglycoprotein（丘eefraction，9．95％atO．05g／dLofprotein  
and3・34％atO・1g／dLofprotein）ascom甲redtoalbumin（freefraction，13・98％at4・3g／dLof  

PrOtein）inpurifledsolutionsofeachprotelりatPhysiologicalconcentrations・Bindingtoplasma  
PrOteins wasaIsoassessed by ultracentrifugatlOn・Thefreefraction was5・8％at atotaltrabectedin  

COnCentrationofapproximately3ng／ml．  

TheratiooftrabectedinconcentrationinbloodversusplasmaaveragedO・89duringlnVitrostudies・  
Thus，trabectedindistributestothece11ularcomponentsofwholebloodtosomedegree・  

Thepopulationestimateofdistributionvolumeinthecentralcompartmentis16・1Land13・9Lin  
maleandftmalepatients，reSpeCtively・Thedistributionvolumeatsteadystateis6070Land5240L，  
respectively・  

●  Elimination  

TrabectedinismetaboIizedbyvariousroutesthatproduceawiderangeofmetaboIitesuponincubation  
WithhumanhepaticsubcelIularfractionsandhepatocytes・ThoseidentinedincJude∧Ldemethylation  
（fbrmationofl＼トdesmethyltrabectedinorET－729），0－demethylation，Carboxylicacidfbrmationwith  
andwithout additionaloxidation，mOnO－OXidation and di－OXidation，aliphatic rlng OPenIng，and  

demethylationin combination with mono－OXidation or with di－OXidation・No appreciable  
glucuronidation oftrabectedin was demonstrated．ln addition，nO metabolites were fbrmed after  

incubationwithtrabectedinwithhumanwholeblood．Althoughmostm毎orCYPenzymesmetabolize  
trabectedininvitro，CYP3A4isconsideredtobethemainCYPenzymeresponsiblefbrtheoxidative  
metabolismoftrabectedinatclinicallyrelevantconcentrations．  

ExperimentswereconductedusingmembranepreparationsofE co［iexpresslngindividualhuman  
CYPs together with human reductase・Disappearance oftrabectedin（5LIM or3．81トLg／mL）and  
COnCOmitantformationofradiolabelledmetabolitesafterincubationwithCYPIA2，2A6，2C8，2C9，  

2C18，2D6，2ErL，and3A4wasobserved．Virtuallynometabo】itefbrmationwasseenwithCYPIBl，  

2C19，and4All・1nvitroexperimentswithcDNA expressedhuman enzymesindicatedCYP2C9，  
2D6，2El，and3A4metabolizetrabectedin（50LIMor38・lLLg／mL），Whereasnonotablemetabolismby  
CYPIAl，lA2，2A6，2B6，2C8，and2C19wasobserved．  

Assupra－therapeuticconcentrationswereused，anOthersetofexperimentswasconductedaimedat  
identifyingthemqiorCYPenzymeミinvoIvedatclinicallyrelevantconcentrationsoftrabectedin（7・62  

nMorlOng／miノ）・TrabectedinwaslnCubatedtogetherwithpooledhumanlivericrosomes（maleand  
ftmaledonors）landthedisappearanceofunchangeddrug斤omtheincubationmlXtureWaSquant浦ed．  
SelectivechemicalinhibitorsandinhibitoryantibodiesdirectedagalnStSPeCitlcCYPswereusedas  
diagnostictooIs 

Trabectedinmel［abolismwasmarkedlydiminishedbychemicalinhibitorsofCYP3A4（ketoconazole  
and tro】eandornycin）and selectiveinl1ibitory antibodies directed towards this enzyme．Chemical  
inhibitorsand／orantibodiesofotherCYPenzymeshad noefftct・Thelatterexperimentsstrongly  
SuggeSt CYP3A4is the predominant CYP enzyme responsible fbr the hepatic metabolism of  
trabectedin．  

StudyET－A－013－OIwasmassbalancestudyofET－743administeredasa3－Or24－hourintravenous  

infusiontopatientswithadvancedcancerconductedinordertocharacterizethemetabolicpronleand  
routesofexcretionoftrabectedininpatientswithsolidtumors（massbalanceandmetabolismstudy）．  
The studyincluded8patients and was an open－label，nOn－randomized studyincludingfu11PK  
Sampling during Cyclel・Urine and ftcalsamples were collected fbr metabolite pronling and  

identification・Amqiorityoftheradiolabelledmaterialexcretedwasrecoveredinthefaeces（57．6％of  
thedose）andsmalleramountsrec？Veredintheurine（5・8％ofthedose）overaco11ectionintervalof  
upto24daysandlOdays，reSpeCtlVely（ET－A－O13－01）・Negligiblequantitiesofunchangeddrugwere  

recoveredinurine（＜l％ofthedose）andfaeces，COnfirmingtheextensivemetabolismoftrabectedin  
invivo・Theinsignificanturinaryexcretionofunchangedtrabectedinwasconfirmedduring30ther  
Phaselstudies．  
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Theactivemetabo】iteET－729，Whichwasextractedfromfaecalsamplesonlyunderacidicconditions，  
accountedfbraminor什actionofthetotalradioactlVltyreCOVeredinfaecesandhasnotbeenrecovered  
lnurlne．  

Thepopulationpharmacokineticsmodelusedasmgleclearanceparametertodescribeeliminationof  
trabectedinbya11routes（PopulationPharmacokineticAnalysisofTrabectedin（ET－743）inPatients  
WithCancer）・Thetypicalvalueoftrabectedinplasmaclearanceandthecorrespondingintersuqect  
Variabilitywere31・5Lnland51％，reSPeCtively．  

Mosttrabectedin－derivedmetaboliteshavenotbeenidentifieddueto，inpart，thelowconcentrations  
Ofmetabolites，lowfaecalextractionrecoveries，and complexmetabolitepro坑1eoftrabectedin．N－  
desmethyl－trabectedin（ET－729）is a pharmacologically active metabolite of trabectedin．Its  
COnCentrationsinplasmawerebelowthelimitofquantincationofO・lng／mLinsamplesco11ected  
丘om14patientsadministeredtrabectedinasa3－houror24－hourinfusionduring6PhaselandII  
Studies・The glucuronide cort）ugateS Oftrabectedin could not be measuredin plasma samples of  
trabectedin－treatedpatients・Themetabolismoftrabectedinwasinvestlgatedusingurineandfaeces  
COllected丘■Ompatientswithcanceradministeredasingle－doseof14C－labelledtrabectedinasa3－Ora  

24－hintrav？nOuSinfusion（ET－A－013－Ol）・Radio－Chromatogramsoffaecesshowedthattrabectedin  

WaS eXtenSIVely metabolized to severalradiolabelled metabolitesincluding ET－745（Carbonyl  
metabolite），ET－731，andETM－217．MetabolitesET－729，ET－759A，andETM－259wererecoveredin  

faecesonlyunderacidicconditions．MetabolitesrecoveredinurineincludedET－745，ET－759A，ETM－  
259，and ETM－204・There was no evidence that unchanged trabectedin undergoes direct  
glucuronidation・However，atleast one oxidative metabolite appearsto be glucuronidated priorto  
urinaryexcretion．  

Theseresultsaresupporteddataindicatlngthaturineandbilesamplesoftrabectedin－treatedpatients  
didnotcontainmeasurableconcentrationsofET－7290rglucuronidecoIVugateSOftrabectedin・  

BothET－745andET－759Aareknowndegradantsoftrabectedin・Inaddition，theりETMcompounds，，  
may have been produced viafragmentation of trabectedin and／orits metabolitesin the mass  
SPeCtrOmeter during sample analysis・Therefbre，itis not clearifthese compounds are genuine  
metabolitesorartefacts．   

● Doseproportionalityandtimedependencies  

Dose－prOPOrtionalpharmacokineticsweredemonstratedfbrthe3－hourintravenousinfusionaswellas  
forthe24hourinfusion．  

● Specialpopulations  

AformalclinicalstudytoevaluatetheimpactofrenalimpalrmentOnthepharmacokineticsof  
trabectedinhasnotnotperfbrmedsinceonlyaminorfractionofthetotaldoseisexcretedintheurine  
asunchangeddrugorderivedmetabolites．  

Apopulationanalysisshowednorelationshipbetweentheconcentrationofliverenzymesinserum  
（ranges：AST，0・15to3・49xULN；ALT，0．03to4．76xULN；alkalinephosphatase，0．17to6．82x  

ULN；LDH，0・25to20，38x ULN；tOtalbilirubin，0．08to4．00）and the plasma clearance of  
trabectedin．  

Clinicallysignificantassociationbetweengenderandplasmaclearancewasnotobservedduringthe  
populationphannacokineticanalysIS．  

Astudytoevaluatetheimpactofrace／ethnicityontheclinicalpharmacokineticsoftrabectedinhasnot  

beenperfbrmed．  

Inlight ofthe avai1ableinfbrmation on the distribution and elimination oftrabectedin，Clinically  
Significantef詣ctsofrace／ethnicityonthepharmacokineticsoftrabectedinarenotexpectedanddose  
aqiustmentsarenotrecommended．  

ThepopuIationpharmacokineticanalysISindicatedthattheplasmaclearanceanddistributionvolume  
Oftrabectedinisnotinfluencedbypatientage（range，19to83years）．  
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