
SCIENTIFICDISCUSSION   

l Introduction   

TheLennox－Gastautsyndrome（LGS）isarareandoneofthemostsevereformSOfchildhoodepilepsy  
Syndrome・Thesyndrom？usual1yafftctschildrenbetweentheagesofland8years（typicallybetween  
3and5years），butoccas10nallyhasitsonsetinchildrenwhoaremorethan8yearSOld．LGSbeginsin  

Childhoodbutcontinuestomanifbstintoadulthoodinalargenumberofpatientsandhasasign摘cant  
morbidityandmortality・Thehal1marksofthediseaseincludethefo1lowingtriad：   

■ Thepresenceofmultipleseizuretypes：themostcharaCteristicaretonic－atOnicseizuresand  
atypicalabsences，buttonic－Clonic，myOClonic，andpartialseizuresarealsofiequentlypresent．  
Tonic－atOnicseizuresoftenprovokesuddenfhlls（COmmOnlycalleddropattacks）andresultin  
l叫udes．   

－ The presence of generalized discharges with sIow spike－and－WaVe COmPlexesin the  
electroencephalogram（EEG）．   

－ Thepresenceofmentalretardationoralearningdisability．Ingeneral，thisisrepresentedbya  
Staticencephalopathy，althoughthementalstatusmayworseninthecourseofthediseasedue  
to multiple causeS，SuCh as veryfrequent occurrence ofseizures，SOmetimes subclinical，  
li’equentheadtraumafromthefallsassociatedwithseizures（dropattacks），andundesirable  
COgnitive e飴cts ofthe high doses ofantiepileptic drugS（AEDs）used to treatthis very  
re丘actorytypeofepilepsy．  

TheaetiologyofLGSremainsunidentinedinabouthalfofthecases（CryPtOgenicLGS），Whereasin  
Others，thesyndro㌣ereSultsfromobviousbrainiTjury（SylptOmaticLGS）・Themostcommon  

identifiablefactorlSahistoryofinfantilespasms，OCCurrlnglnuPtOOne－thirdofthecases．Other  
CauseSincludeperinatalcentralnervOuS SyStem trauma，menlngitisand encephalitis，tumOur，and  
SeVereheadtrauma・However，theelectroclinicalftaturesareidenticalincryptogenicandsymptomatic  

IJGS．  

lJGSaccountsfbrapproximatelyl％ofallnewcasesofepilepsy，althoughitmayaccountforasmany  

aslO％ofthecasesofsevereepilepsy．WithinEuropeanPOPulations，theprevalenceofLGSisO．9per  
lO，000popuIationacrossal1agegroups，andO．7，1and2perlO，000populationinagegroupsbetween  
Oand19yearS（EMEA／COMP Summary Report onanaPPlicationforOrphan MedicinalProduct  
I）esignation，COMP／390／03，2004）．   

Thelong－termprOgnOSisofLGSis丘equentlypoor，Withdeterioratlngmentalfunctionandpersistently  
highrates ofseizures・Itis considered as an epileptic encephalopathy sinceepileptic phenomenon  
COntributestoworsenthechildrencondition．Seizure一正eerecoverylSrare；ftwerthanlO％ofpatients  
t）eCameSeizwe－丘eeinmostreportedseries．Remissionwithpreservedmentationoccursinveryftw  
Patients；rather，IQtendstodeterioratewithage，andtonicseizureSPerSist，buttheslowspike－and－  

WaVepatterndoestendtoresoIve・Psychomotordelayandneuropsychiatricsymptomsoccurin90％of  
lJGSpatients．Prolongedreactiontimeandinfbrmationprocesslngarethemostimpairedcognitive  
functions，Which explains why these patients have a slow behaviourand are often rqectedfrom  
SChool，eVenifintellectualcapacityremains，Behaviouralabnormalities occurin halfthe cases，  

including hypraCtivity（most commonly），emOtionalinstability，aggreSSiveness，destructive  

behaviour，autlSm，and antisocialpersonality．Such abnormalitiesand the arrest of educational  

progress are more prominentin olderchildren and adolescents thaninyoungerchildren．Chronic  
PSyChosiswithepisodesofacuteexacerbationmayalsooccur．  
Themortalityrateisdi用culttoassess：about3％intheseriesofGastaut，Withameanfbllow－upOf8  

yearsand7months，and7％inthatofLoubierwithameanfo1low－upOf9yearsand9months．   

Current management of LGSis not satisfactory because the seiz∬eS aSSOCiated with LGSare  
什equently unresponsive to standard anticonvulsantS，in particularCarbamaZePlne，Phenytoin，and  

barbiturates．Valproate，OftenusedasthedrugOfnrstchoice，mayhelpmcontrollingsomeseizure  

types，particularly atypicalabsence and myoclonic seizures．However，nO COntrOlled trials  
demonstratingitsefncacyinLGShavebeenpublishedこBenzodiazepines（Clonazepam，Clobazam，and  
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nitrazepam）arealso舟equentlyusedasaqiuvantintermittenttreatmentforLGSpatientswhohave  
Clustersofseizures∴Nevertheless，nOfbrmalstudieswiththesedrugShavebeenreported．Newer  
AEDs，i．e．，1amOtrlglrle，免Ibamateandtoplramatemay beofbenefitin patientswith LGS．lnone  
randomisedclinicaltrialdedicatedtoLGS（adultsandchildrenmixed）foreachofthesecompounds，  
theperCentageChangeintonic－atOnicseizuresordropattackswiththeseAEDshasreportedlybeen  
about25％greaterthanthatseenwithplaceboAsmal1numberofpatientsbecameSeizure舟ee．In  
addition to their moderate ef窮cacy，they are associatedwith potentially severe adverse reactions  
（aplasiaandhepatitiswithftlbamate，SkinrashwithlamOtrigine，COgnitivedisorderswithtopiramate）．  
Typically，eitherabenzodiazepineoroneofthenewerAEDs（1amOtrigine，tOPiramateorfblbamate）is  
usedasadd－Ontreatment，generallywithvalproate．TreatmentwithbenzodiazeplneS，however，has  
SOmetimes been reportedto worsenLGSand even toinduce statusepilepticus．The treatmentof  
patientswithLGSo丘eninvoIvespolytherapyduetothelackoffu11responsetoanysingleAED．Even  
WhenadruglSinitiallye飴ctive，thismaynotpersistlongterm．Nonetheless，Patientsusuallybenefit  
Onlyminorimprovementsinseizurefrequencyandseverity，aStreatmentSuCCeSSisunCOmmOninthis  
COndition．  

Evaluationforasurgicalapproach（COrPuSCa1losotomy）iswarrantedinpatientswhoarere丘actoryto  
allthesedrugtherapies．SurgerylSpurelypal1iative，however，andseldomproducestotalcontrolof  
SelZureS．  

Non－drugtreatmentSforLGS，includingketogenicdiet，VagalnerveStimulationforintractab）edrop  
attacksareuSedoccasional1y．   

Ru丘namideisatriazole derivativeusedas anantiepileptic drug（AED），StruCtural1y unrelatedto  
CurrentlymarketedAEDs．   

Thepnmaryinvitrophamacodynamicdataindicatethatinteractswiththeinactivatedstateofthe  
SOdiumchannelandslowsconversiontotheactivestatetherebyreducingthe丘equencyofsodium－  
dependentactionpotentialsinratneurons，aneffbctthatcouldcontributetoblockingthespreadof  
Seizureactivityfromanepileptogenicfocus．  
Evidence舟ominvivostudiesuslnganimalseiz∬emOdelsshowedthatrufinamideisactiveinabroad  
rangeOfanimalmodelsofepilepsy．Notolerancewasobservedinanimalsa負errepeateddosing．  

Ciba－Geigyin Europeinitiated the earliest clinicalstudieswithrufinamidein1987．Novartis，  
（mergingofCiba－GeigyandSandoz），COntinuedthedevelopmentunti12001．EisaiCompany，Limited．  
acquiredtheworldwidedevelopmentrightstoru丘namide録omNovartison6February2004fbrthe  
SubmittedindicationandfurtherdevelopmentworksincethisdatehasbeencarriedoutbyEisai．   

Rufinamide was designatedasOrphaninthisindicationbythe Committeeon OrphanMedicinal  
Products（COMP）（EMEA／OD／047／04）on9thSeptember2004，adoptedbytheEur0peanCommission  
On20thOctober2004（EU／3／04／240）．Itwasdesignated asanOrphanOnthebasisthatalthough  
SatisfactorymethodsoftreatmentofLGShavebeenauthorizedintheCommunity，just摘cationshave  
beenprovidedtotheCOMPthatru丘namidemaybeofsignificantbenenttothosea飴ctedbythe  
COndition．  

NoprotocolassistanCeinthisindicationwasrequestedbytheapplicant．   

2 （）Ⅶaliけaspects   

Imtroduetiom  

InovelonispresentedasⅢm－COatedtabletscontaininglOO，2000r400mgrunnamide．Thetabletsare  

pink，‘ovaloid’inshape，Slightly convex，SCOredonbothsides．Each strengthisidentifiedby an  
embossedmarking“C26l”，”C262”and“C263’’or11yononesideofthetablet，fbrthelOO，200，aJld  
400mgstrength，reSpeCtively・  

Inovelontabletsarepackagedinpush－throughPA／AL／PVCblisterpack，alsoreftrredtoasAlu／Alu  
blisterpackinpacksizesoflO，30，50，60100film－COatedtabletsforal1strengths，Whereasforthe  
400mgstrengthonly，aJladditionalpacksizeof200tabletsalsoexjsts．  
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ActiveSubstance   

Runnamide，atriazolederivative，istheINNnameOftheactivesubstancel－（2，6－dinuoro－phenyl）  
rnethyl－1ITl，2，3－triazole－4－Carboxamide．The molecularfbrmulais C10H8F2N40andtheRelative  
Molecular Mass238・2・It appears as a且ne，White，Odourlessand slightly bitter，nOt hygroscopic  
ざ）OWderofneedleshapedcryst争1swithaggregates・Itispracticallyinsolubleinwater，Slightlysoluble  

lnmethanolandveryslightlysolubleinethanOl・Duetotheneedleshapedcrystals，thedrugsubstance  
has alow bulk density，POOrflow properties and strongtendency to agglomerate・The partition  
COefncient，logP。FwisO．65，andthemeltingrangeisbetween2330Cand2380C．Therearefburknown  
POlymorphicfbrms，A，A：BandC；Abeingthethermodynamicallystableform．   

● Manufacture   

ThesynthesisoftherufinamidedrugSubstanCeisa7－StagePrOCeSS・Foranindividualstep，SeVeral  
batchesmaybecombinedforworkup・IfabatchofanintermediateorthedrugSubstanCehilstomeet  
SpeCiBcations，thematerialmaybereworkedaccordingtotheproceduredescribedinthesynthetic  
descnptlOn，StartingatanapprOpnateStage・Theproductisisolatedandpurinedbyseveralstepsofre－  
CrySta11isationinitiallywith2－PrOpanOlandlaterwithmethanol．  

Themanufactunngprocessofrufinamideisadequatelycontro11edbythetestingoftheintermediates．  
Ru頁namide manufactured by the current processis exclusively modification A，Whichis the  

thermodynamicallystableform・A11batchesofdrugSubstanCeuSedforteclmical，tOXicologlCaland  
Clinicalinvestigations show modilication A．Thereis no evidence of hydrateformation付om  
diffbrentialscanningcalorimetry（DSC）orfromthestoichiometryofthemolecule．  
Ⅰ‡atchanalysisdataftomnlnebatcheswerepresentedandtheconsistencyoftheresultscon銭rmthat  
theactivesubstanCeCanbemanufacturedreproduciblyasallresultsarewellwithin1imits．   

● Spec摘cation   

Thespec摘cationfbrcontrolofthedrugSubstanCeincludestestsforappearanCe，bulkdensity（USP），  
CryStalmodification（X－raydi於action），identification（IR，HPLC），Clarity（Ph．Eur．）andabsorbanCe  

（UV）ofO・1％MeOH solution，heavy metals，Sulphated ash（Ph・Eur・），aSSay（HPLC），related  
SubstanCeS（HPLC）and residualsoIvents（GC）・In addition to this controlimposed by the  
manufacturer，Eisaiperformsatestforparticlesizedistributionandbulkdensity，keepinginmindthe  
Verylowsolubilityandpoornowabilityofrufinamide．  
AdditionaltestsforresidualsoIvents（GC，CE）andloss on drying（Ph．Eur．）areincludedin the  
SpeCincationforruhamidebatchesthatarereWOrked．  
Batchesanalysis provided，includingbatches usedin pre－Clinicaland clinicalstudies，COn茄rmthe  
Suitabilityofthespec浦cations．   

● Stability   

Since the originaldevelopment was dane by Ciba／Geigy刑ovartis，Stabilitystudies have been  
PerformedbybothNovartisandEisai．  

Novartis has performedlong－term，aCCeleratedand photo stabilitytests，StreSS teStingand fbrced  
decompositionstudiesunderdifftrentconditions・ResultsfromtheseNovartisstudieswerepresented  

for three batches as prlmary data・This data package contains resultsfromlongterm testing，at  
25OC／60％Fuland300C／70％RHlbrupto3years・Foracceleratedtesting，40OC／75％RH，reSults  

Were PreSentedfor up to6months．The drug Substance has additionally been su切ected to  

photostability testingin accordance withlCH QIB Guideline and has been fbund not to be  
Photolabile．ThedrugSubstancewassubiectedtoextremesoftemperature（50OCtolOOOC）andfound  
tobestabIe．  

Eisaihas also perfbrmed stabilitystudies onfour commercialsize batches ofrufinamide．These  
batches have been putin on－gOlng StabilityJand results fbr up to6months were presented，  
demonstratlngnOSlgnificantChangeinanytestedparametera負erstorageat25OC／60％RH，300C／70  

％RHor400C／75％RH．  
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Inconclusion，theresultsfromthestabilitystudiesperformedsofardemonstratethatru貞namideisa  
Stable andnon－hygroscoplCSubstanCe．Therefore，theapplicant’sre－teStperiodproposalisjustified  
WhenthebulkdrugSubstanCeStOredintheproposedpackagingmaterialandconditions．   

MedicinalProduct   

● PhamaceuticalDevelopment   

Attheveryearlystagesofdevelopment，unCOatedtal）1etsoflandlOmgwereproducedbydirect  
COmPreSSion．However，aSthedosehadtobeincreased，directcompressionwa5impossibleduetothe  
poor flow characteristics ofrufinamide．Higher strength（50andlOO mg）uncoated tablets were  
developedusingthedry“roller”compactionmethod，butnowabilityproblemswereobservedduring  
thedrycompactionprocess・Asafurtherincreaseofthedosagestrengthto400mgwasnecessary，  
furtherchangeSinthecompositionandinthemanufactmingprocessoftheproductweremadein  
Ordertoachieveanacceptableweightandsizeofthe400mgtal）1etsandtoovercomethetechnical  
PrOblems observedin the roller compaction process．A wet granulation method wasintroduced  
togetherwithformulationmodincationspertainingtopartialreplacementofwaterinsolubleexcipients  
Withwater－SOlubleones，aSWellastheemploymentofstrongerdisintegrant．Inordertoimprovethe  
WettabilityandtodecreasethebroadvariabilityofthebulkdensityofthedrugSubstanCe，apre－  
densincation step wasintroduced before granulation：the voluminous drug maSSis wetted by a  
SOlutiorlOfsodiumlaurilsu肋teinahjghshearmixer．TheactjvesubstanCebulkdensityspeCi丘cation  
WaSSetbasedonresults丘omabioequlValencestudy，COmParlngtabletsmanufacturedwithru茄namide  
Ofdi飴rentbulkdensity．Inaddition，aparticlesizespecificationisproposedtocontrolthequalityOf  
theactivesubstance・OtherbioequlValencestudieswereperformedbetweenthe“rollercompaction’’  
formulationandthe丘nalfbrmulation（Wetgranulationwithpredensification）．Thefinalformulation  
gave20％higherAUCinbioavailabilitycomparedwiththe“rollercompaction”tal）1etsunderfed  

COnditions．However，thereisnoconcern＆omthisdi飴rencebecauseOnlythefinalfonnulationhas  
beenusedinthepivotalclinicalstudy．  
Apart＆omtheprocessabilityproblem，anOtherdi餌cultyhasbeentheverylowaqueousSOlubilityof  
theactivesubstance・Therefore，anOWthroughmethodwasdevelopedtocontrolthedissolutiorate  
Ofthetablets．AlthoughdissolutiontimesarelongthisdoesnotpresentaproblemsincetherelSnO  
permeabilitybarrier．  
A maximum storage periodfor the granules was determined to two months．1t wasfurther  
demonstratedthatnochangeOfpolymorphismoccursduringthemanufactur1ngprOCeSS．  
Finally，ahypromellosefilmcoatwasintroducedtomaskthebittertasteofthedrugSubstance．The  
tabletshapewasalsochanged舟omroundandnattooblongcoresandprovisionofscoresasbreak－  
marks．  
ThetablettingmixtureusedforthelOO，200and400mgfbrmulationsisthesameandthedifFbrent  
Strengthsareobtainedbyincreasingproportionallythecoreweightstoavoiddi飴rentdrugrelease  
Characteristicsandtofacilitateproduction．  
TheexcipientsarecommonlyusedinpharmaCeuticalproductsandweretestedfbrcompatibility．Al1  
theexcIPlentSmeetthespecincationsdefinedinthecurrentPh．Eur・mOnOgraphsoracceptablein－  
house standards・Pur摘ed wateristhe only so］velltused fbrformulation processesincluding  
granulationandcoating．   

● AdventitiousAgents   

The magnesium stearateusedinthe production has been confirmed by the applicantandbythe  
manufacturertobeofvegetableorlglnandisthereforenotconsideredasariskregardingBSE．  
A certincate＆om the supplier of thelactose has been provided statlng that’1helactoseis  
manufacturedfiomfbodgradecow’smilk，SOurCedfromhealthyanimalsinthesameCOnditionsas  
mi1k collected fbrhumanCOnSumPtion”fu1創1ingthe NfG CPMP侶WP／1230／98revl，Whichis  
Satisfactory．  
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● ManufactureoftheProduct   

lnovelonlOO，200and400mgⅢm－COatedtabletsaremanufacturedby standardwetgranulation，  
tabletting and創m－COating processes・A common granulateisused fbr allthe three strengths・  
Granulationand pre－densincationare perfbrmed on two equalsub－batches・The externalphase  
excipientsisaddedtothecombinedtwosub－batchesofgranulates，thenthemixtureissievedand  
lubricationisperfbrmedinadi凪1Sionmixer．  
Themanufacturing？rOCeSSinvoIvesthefo1loTingsteps：pre－densi且cation，mixingn∽eading，Wet  

granulation，drying，Sleving／1ubrication，COmpreSSlOnandfilm－COating・  
Followlngmanufacture，thetabletsarepackedinbulkintoanaluminiumlaminatebagfbrtransportto  
thesiteofpackaginglntOCOmmerCialpacks・   

・ ProductSpecification   

ThespeciBcationforInovelon創m－COatedtabletsincludestestsforappearanCe（Visual），identification  
（TLC，HPLC），dissolution（Ph．Eur．－Apparatus4／HPLC），relatedsubstanCeS（HPLC），aSSay（HPLC），  

andcontentunifbrmity（Ph．Eur．）．Additionally，microbiologicaltests（Ph・Eur）arePerformedonone  
batchperyear．  
ThetestsandlimitsofthespecificationsInovelon創m－COatedtabletsareapprOpriatetocontrolthe  
qualityofthe重nishedproductfortheintendedpurpose・   

Stability of the Productct 

Eisaihasperformedstabilitystudiesoneightbatchesoftabletsintocommercialpackagingfortwelve  
months．ResultsfromsupportingstabilitystudiesperformedondrugprOductstoredinHDPEbottles  
werealsopresented．AdditionalstabilitystudieshavealsobeenperformedonInovelontabletsinbulk  
pack・Theapplicanthascommittedthattheon－gOingstabilitystudieswi11continueforthreeyears・The  
analyticalmethodsusedduringthestabilitystudieswerethesameaSthoseappliedforcontrolofthe  
drugPrOduct．  
Stabilitystudiesresults舟omtwelvebatchesofallthreestrengthsofInovelontabletsmanufacturedby  
Novartiswerepresentedassupportivedata・Eightofthosebatcheswerepackagedintheintended  

marketpackagingmaterialfbrupto36months■Additionalstabilitystudieshavealsobeenperformed  
onInovelontabletspackedinHDPEbottlesforupto36monthsandinbulkpackforupto18months・  
Photostabilitystudieshavealsobeencarriedoutonninebatchesoftabletsofallstrengths・  
Theanalyticalmethodsusedduringthestabilitystudieswerethesameasthoseappliedforcontrolof  
thedrugprOduct・Additionaltestsintheshelf二1ifbspecincationwerelossondrying，hardnessand  
disintegration・Allresults打omstressed，aCCeleratedandlong－termCOnditionswerewellwithinthe  
specifications limits. 

Basedupontheon－gOingstabilitydata丘omEisaiandstabilitydata斤omNovartis，theproposedshelf  
liftandstorageconditionsasstatedintheSPCareacceptable・   

DiscussionotlChemical，pharmaCeuticalandbiologicaIaspects   

ThequalityofInovelonⅢm－COatedtabletsisadequatelyestablished・Ingeneral，Sufncientchemical  
andpharmaceuticaldocumentation relatingto development，manufacture and controlofthe drug  
substanceanddrugPrOducthasbeenpresented・Therearenomqjordeviations什omEUandICH  
requirements．The resultsoftests camied outindicate satisfactory consistency anduniformityof  
importantproductqualitycharacteristics，andtheseintumleadtotheconclusionthattheproduct  
shouldhaveasatisfactoryandunifbrmperfbrmanCeintheclinic・  
StabilitytestsindicatethattheproductunderICHguidelinesconditionsischemical1ystablefbrthe  

proposed shelf life. 
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3 Non－Clinicalasp∝b   

ThepivotalsafttypharmaCOlogystudiesinvestigatingcentralnervoussystem（CNS），Cardiovascular  
SyStem（CVS）（includinghERGassay），reSpiratoryandrenalfunctionwereperformedinaccordance  
withGoodLaboratoryPractice（GLP）regulations．  
Most studies andal1pivotalstudies have been conductedin accordanCewithGLP，including  
toxicokineticanalysis．   

Pbarmaeology  
TheCPMPNoteforGuidance（NfG）ontreatmentofepilepticdisorders（CPMP佗WP／566／粥revl）  
addressesalso non－Clinicalaspectsfor a medicinalproduct to be usedfor treatment ofseizu∬  
disorders・“Theneurobiologicalmodeofactionmay beimportantSinceitmayindicateinwhich  
SeizuretypeSandepilepticsyndromethedrugmaybyefncacious・”Further，‘≠estudyoftheefficacy  
PrOⅢeshouldbedoneinseVeralexpenmentalmodels，includingmodelsofgeneralisedepilepsleSwith  
absences・ItisimportanttOknowifthedrugindevelopmentdisplaysanti－Sei2WeaCtivity0nlyorifit  
hasapotentialforantlepileptogenesisaswell．”   

● Primaryphamacodynamics   

血v抽・OStudies  

Ru重namidein vitro（atlLIM＝100pmolrL or higher）prolonged the recovery録om sustained  
inactivationofNa＋channelsinculturedcorticalneuronsinvestigatedwithpatchclampteclmique  
indicatingthatrufinamideinteractsmainlywiththeinactivatedstateofsodiumChannelsandslows  
COnVerSiontothe activestate，therebyreducingthe hquencyofactionpotentials・No signincant  
inhibitionatvoltage－gatedNa＋，K十orc｛chamelswasobserved．  
Inan0therexperiment，rufinamidedoseJependentlydecreasedthesustainedrepetitive和ingwithan  
IC500f3・8pmoul・The duration ofactionpotential貞ringalso decreasedindicatingane飴ctof  
ruhamide on hingofsodium－dependent action potemialsthatcouldcontributetoblockingthe  
Spread of sei2We aCtivity 舟om an ePileptogenic focus．No extrapolation betweenin vitro  
COnCentrations ofrufinamideandthein vivo situationinhumanwi11beperformed sinceitis  
consideredoflimitedvalue．  

Rdnamide did not signincantlyinteractwitha number ofneurotra鮎mitter systems，including  
GABA，benzodiazepine，mOnOaminergic and cholinergic binding sites，N－methyl－D－aSPartate  
仰MDA）andotherexcitatoryaminoacidbindingsites・Aweakinteractionatβ－adrenergicreceptor  
Siteswasnotedatafairlyhighconcentration．   

血vルostudies  

TheanticonvuLsan（activio）Ofru伝namidewasinvestigatedinalargenumberofrelevantanimal  
modelsofsei2Wedisorders，mimickinggeneralisedtonic－Clonic，Simpleandcomplexpartialsei2WeS・  
NospeCificanimalmodelexistsfortheLennox－Gastautsyndrome・   

Intestofgeneralisedtonic－Clonicseizuressuchasthemaximalelectroshocktest（MEStest；mice／rats）  
OrOワSeizwesinducedbypentylenetetrazol（mice），rufinamidedose－dependentlysuppressedseizures・  

InmlCeanED500f19・2mgn’gWaSdeterminedusingtheMEStest，andinratsthecorrespondingED50  

is4－11mgn’gfo1lowingoraladministration・Whenextrapolatedtopharmacokinetic／toxicokineticdata，  
thesee脆ctswereobservedatorslightlybelowclinicalexposure．Noadverseeffbctswerenotedupto  
45m釘kg．  

Ru茄namidewasactivealsoinchemical1yinducedsei2WeS（penty1enetrazoleandpicrotoxin）inmice  
athigherED50′scomparedtotheMEStest，butwaswithoutefftctinpicrotoxininducedsei2WeS．The  
PharmacologicalpronleisexpeCtedtobesimilartocarbamazeplneratherthanSOdiumvalproate．The  
efficacyofrunnamideintheMEStestwasinvestigatedafterdifftrentpre－treatmenttimes，Varylng  
betweenland8hours・Thelargeste脆ctwasseenaRershortpre－treatmenttimes，Whichcorrelates  
with the pharmacokinetic pronle ofrunnamide．When companng protectiveindexes fbr several  
antlePileptic drugS，runnamide was equally e貌ctive or more efftctive than COnVentional  

antiepileptlCS．  
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Inanimalmodelsofepileptogenesisfbrpartialseizuresincatsus1ngPenicillinasafbcalepileptogen，  
aninhibition of hippocampaland corticalafter－discharges was observed after treatmentwith  
rufinamide300mgn（g．A reduction ofseizures was also observedinchronically epileptic rhesus  
monkeyswith recurringpartialseizures aftertreatment with rufinamide30－50mgn（gdai1yfor15  
days．   

Evidence丘ominvivostudiesuslnganimalseizuremodelssuggeststhatru石namideisalong－aCtlng  

dmg．   

Toassesstheefftctsofru頁namideonleamlngandmemory，theelectroshock－inducedamneSiatest  
and the step－down passive avoidance test were performedinmice．A reductioninelectroshock－  
inducedamneSiaandanimprovementin1earn1ngWereObservedineachtest，reSpeCtively．  
The analgesic potentialof rufinamide was weakly efftctivein rat and gulnea plg mOdels of  
neuropathicpain（NP）．lnthesemodels，itsoverallprofilewasequaltothatofcarbamaZePine（CBZ），  
WhereaslamOtrigine（LTG）wassomewhatmoreefficacious．   

● SecondarypharmacodynamicsandSafttypharmacologyprogramme  
RuhamidedidnotproduceanyuneXpeCtedortoxice飴ctsinthesafttypharmacologystudies，Which  
wereconductedinaccordancewithICHS7A（CPMPnCH／539／00）．  

ThemainCNS－relatedeffbctsofrufinamideareslightCNSdepressantaCtioninbothmice（100－300  
mgn（gP．0．）andmonkeys（200mgkgp・0・）inbehaviouraltests，InaccordanCewiththe proposed  
mechanismofactiontheCNSdepressantefftctisexpected．  

No e飴ct on motor coordination，body temperature or hexobarbitoninduced sleeplng time was  
Observed．Further，data on behaviour are also available負■Om pnmary pharmacodynamic studies  
indicatingfewadverseefftctsexceptataxiaathighdoses．Inanimalmodelsofleamingperformance，  
improvedleamingwasnotedinmiceatdosesofO・3－30m釘kgp・0・Theclinicalrelevanceofthis  
findinglSunClear，   

Ru且namideinducednoorveryslightcardiovascularefftctsindogs（uptolOmgn（gi．Ⅴ．）．Noefftcton  
blood pressure，bloodflow，P－WaVeamPlitude，P－Qinterval，QRSintervaland Q－Tintervalwas  
Observed．Aslightdecreaseinheartratewasnotedatthelowandhighdoselevel．Confirmationof  
lack ofcardiovascularand ECG efftcts comes舟omlong－term Studiesin dogs and Cynomolgus  
monkeys，ateXpOSurelevelintheclinicalrange・Ru丘namidehadnoeffbctonhERGcurrentwhen  
investlgatedinhumanembryonickidneycellsatconcentrationsuptolトIM・   

0nlyslighte脆ctsonrespiratorysystem，renalsystemandbloodglucosewereobserved，COnsideredto  
beoflowclinicalrelevance．   

Pharmacodynamic drug interactionsns 
The abilityofru血amide tointeract pharmacodynamicallywith other antiepileptic drugS WaS  
investigatedusingtheMEStest．Theanticonvu1santeffbctofrufinamidewasadditivetothatofother  
antlePileptic drugS．No pharmaCOdynamicinteractions could be observed・Five days repeated  
treatmentwithru丘namideinduced no toleranCein the MES test，While toleranCe developedfor  
diazepamandcarbamazeplne．   

No anticonvulsantaCtivitywas observedwithany Oftherufinamide metabolites cGP47291，CGP  
47292CGP47293，CGP47294extractedfiomraturine．   

Ⅰ｝barmaeokinetics  

Theanalyticalmethodtodetermineru丘namideinhumanplasmawasshowntobeapplicabletodog，  
rabbit，ratandmonkeyplasma．Althoughvalidationandassaysofthetoxicologystudiessamplesdo  
notfittothemoderncriteria，theywereinaccordancetothebestpracticeatthetimewherethestudies  
havebeendone．  

◎EMEA2007   7／55  



．仙…JT血′／J  
Rufinamidewasslowlyabsorbedinallinvestigatedspecies（mouse，rat，dog，CynomolgusmOnkey  
andbaboon），inaddition，relativelyslowclearanCe，andlittleornonrstpa戸Smetabolismwere  

observed．Non－1inear absorption was observed at high doses with decreaslng absorption with  
increasingdose，mOStmarkedlyindogsandCynomolgusmOnkeys・Thelowabsorptionindogsand  
baboons could havebeen causedbythe solid dosageform used（CryStalline substanceingelatine  
CaPSule）whereasfbrmice，ratSandCynomolgusmonkeys，inwhichabsorptionwasgood，aliquid  
susPenSionwasadministered・Therewerenopronouncedgenderdi能rencesinsystemicexposure・  

Theabsorptionofrunnamidewascharacterizedbyalowrate，withvariableextentofabsorption  
Whichwasspecies－dependant．Theabsorptioncapacityforru頁namidewasassessedinCaco－2cells，  
andthepredictedoralabsorptionwasintheorderof80－90％・   

βゎかf占〟Jわ〝  

Thedistributionwassimilarinmiceandinrats．Thehighestlevelsofradioactivitywerefoumdinliver  
（mouse，rat），adrenals（rat）andaorta（mouse）．Nospecificafhity／uptaketoorganS／tissuewasdetected  
andnonotableaccumulationwasobservedafterrepeateddosing．Ru坑namiderq）idlyandreversibly  
crossestheblood－brainb餌Tier．Rufinamidealsocrossestheplacentaandpassesintofbtaltissuesin  
ratsandrabbits，andwasdetectedalsoinmammaryglands．TheserumprOteinbindingwaslow（23－  
29％）inrat，dog，bal）00nandmmosetandcomparabletothatinman（34％）・  

■  

Serum prOtein binding ofru丘namidein species waslow（23～35％）・Radioactivity舟omlabelled  
ru丘namidewasdistributedthroughoutthebodyinrats，andtherewasnoevidenceofapeculiaror  
perSistentafnnitytospecincorganSandtissues・AmarkedandreversibletranSferofrufinamideand／or  
metabolites to the embryo／fbtalcompartment WaS Observedin ratsand rabbits．Radiolabelwas  
distinctlytakenuplntOthemammaryglandsindicatingthecompoundand／ormetabolitescouldbe  
excretedwiththemilk．  

肋ねムoJね椚  

Biotransformationhasbeenexaminedinrodents，dogsandprimatesandthemetabolicpathwaysfound  
includethosepresentinhumanS．Systemicexposuretometaboliteswaslow．Judging舟omurlnary  
excretiondata，thecompoumdwasclearedmainlybymetabolisminallspeciestestedandexcretionof  
theproductswasdividedbetweenurineandfaeces・VerylittleunChangedru負namidewasexcreted  
into urine，The main metabolite wasthe carboxylic acid，designated CGP47292，formed by  
hydrolysis of the carboxylamide group，Catalysed by carboxyesterase（S）・Oxidative metabolism  
yieldingCGP47291wasminorandapparentlymorepronouncedinrodentsthanindogsorprimates・  
Rufinamide weaklyinduced drug－metabolizing en町meSinratand mouseliverin aqualitatively  
Similarmamerto carbamaZePine orphenobarbital．Rufinamide showed no significantcapacityto  
inhibittheactivityofthehumanP450enzymesofrelevancetodrugmetabolism．Itcanbeconcluded  
thatthespeciesusedinthetoxicitystudiesformthemainmetabolitesinhumanS（CGP47292and  
tracesofCGP47291），andhence，havebeenexposedtothesemetabolites．  

Thecholeliths（consistingofmetaboliteIV）seeninCynomolgusmonkeygallbladderintherepeated－  
dosestudiesandthenuoride－1inkedosteomasinmiceobservedinthecarcinogenicitystudy，raised  
questionsfiomtheCHWabouttheirrelevanCetOhumanS・，  
An additionalmetabolic pathway（to the metabolism by carboxylesterases）was proposed by the  
Applicantforthemouseand monkey，Whererufinamideis metabolisedthroughoxidation ofthe  
difluorophenylring，fo1lowedbyfluoridesubstitutionbyglutathioneandglutathionedegradationvia  
themercapturicpathway，withsubsequentformationofmetaboliteIV．Thoroughinvestigationsbythe  
applicanthave shownthatglutathione－derived metabolites（includingmetaboliteIV）couldnotbe  
detectedinhumanS．However，itcannOtbecompletely excludedthatsmallamOuntS Ofglutathione  
COI刃ugateS may beformedin humanS．Therefore，the CHMP agreed that the ef托cts seen afler  
rufinamideexposureinmouse（OSteOmaSanddegenerationofsubmandibularglands）andCynomolgus  
monkey（Cholelithsingal1bladderconsistingofmetaboliteIV）canbeconsideredasspeciesspecific・  
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丘ゝcreJわ〃  

Excretionofru且namidewasrapidandcompleteinmice，ratS，dogs，mOnkeysandbaboons．Renal  
excretionwasthepredominantrouteofexcretioninallspecies，eXCeptthebabooninwhichbiliary  

excretionappearedtobesignincant．   

Toxicology  
AllpivotalstudieswereconductedaccordingtoGLPstandards．   

Single dose toxicityty 
Ru頁namideisoflowacutetoxicitywithapproximatelethaloraldosesofmorethan5000m釘kgin  
mice，5000mgn（ginratandmorethan2000mg此gindogs．Withintraperitonealinjectioninratsthe  
lethaldosewaslOOOmgn（g・TheclinicalobservationsweremainlyCNSrelated．Notoxicokineticdata  
WereaVailablefromthesingletoxicitystudies・Whencomparingallometricallycorrectednon－1ethal  
doses，themultipletohumanmaximumdose（48mgn’g）wasapproximatelylOinthemouseandrat，  
and20inthedog．   

● Repeatdosetoxicity（withtoxicokjnetics）  

Ru丘namidewasadministeredorallytomouse（3monthsand600mg此g／day），rat（upto26／52weeks  
and600mgn（g／day），Beagledog（upto26／52weeksand600mgn’g／day），Cynomolgusmonkey（12  
monthsand300mgn（g／day）andwi1d－Caughtbaboon（1monthand300mg耽g／day）．TYLemaintarget  
OrganOftoxicitywastheliverinallspeciestested，andinrodents，thekidney．   

1nmice，uptO3timesincrea5eSinAST仏LTandALPandhepatocellularhypertrophy（minimalto  
mildinmalesandminimalinfbmales），Singlecellnecrosisand／orhepaticpigmentaccumulation（in  
Periportalareas，inKupfftr’scellsandhepatocytes）accompaniedbyincreasedrelativeandabsolute  
liverweightsat200and600mgn’gWereSeen・TheseeffbctsoccurredataneXpOSurelevelsimilarto  
the maximumClinicalexposure（AUC）・Althoughhepatocellularhypertrophy andincreasedliver  
Weights areindicators of metabolicinduction・ru重namide was only a weakinducer of drug－  
metabolising enzymesin male mice・The accumulation ofunident浦ed pigment andincreased  
ALT／ASTandALPisindicativeofhepatic叫ury・LiverwasalsoatargetOrganintherepeated－dose  
toxicitystudiesinratandinthecarCinogenicitystudiesinratandmouse．Themechanismofthese  
坑ndingsisnotfu11yexplainedandtherelevanCeforhumansisuncertain・However，nOSign摘cantliver  
toxicitywereobservedduringtheclinicaltrials．   

Atrophy ofthe acinar epithelium ofthe submandibular salivary glands was characterised by a  
decreased number ofsecretory granules andincreasedamOuntS Ofpale，basophilic cytoplasm，  
OCCaSionallyvacuolated・ThesechangeヲWereOfminimalseve巾y，Withtheexceptionofonehighdose  

ftmale，WhichshowedglanddegeneratlOn・Themetabolicpathwayinthemouseliberatesnuorideions  
（Seepharmacokinetics）andacorrelationbetweennuorideandthedevelopmentofthesubmandibular  
glandshasbeendiscusSedintheliterature・Asthe nuorideliberatlngpathwaylSnOtrelevantto  
humans，（Seeabovesectionmetabolism），theclinicalrelevanceoftheeffbctsonthesubmandibular  

glandsarenotconsideredtobeanissuefbrhumanSafヒty．   

Jnraね，mOStlyinmaleandtoamuchlessextentinftmales，administrationofruhamideforlmonth  

；mdupto52weekscausedcentrilobularhepatocellularhypertrophyandcytoplasmicvacuolationof  
Cellsoftheanteriorpituitary，ThesefindingsarerelatedtoincreasedT4UDP－GTactivity，Seenafter8  
dayswithadoseof600mgn’g・T4UDP－GTenhancestheclearanpeofthyroidhorm0eS，Which  

resultsinareductionofnegativefbedback，aCtivatingTSHinthepitultary，and，intum，aCtlVatlngthe  
thyroidtoproducethyroidhormones・LiverenzymeinductionleadingtodisruptlOnOfthepitultary－  
thyroidaxisiswellknownandspeciesspeC浦cfortherat，andthuslacksrelevancetohumanrisk  
assessment・HepatocyteenlargementandpigmentaccumulationinmacrophagesandKup飴r’scells  
WereSeenatmidandhighdose，eVenafter4weeksrecovery   

h7Beagledbgs，tWOmOribundftmaleswereseenatmidandhighdosesinthe13－Weekstudy（87－  
6091）（anotherftmaleat highdosehadthe sameSymPtOmS，butdevelopedthemlaterandcould  
COntinuethestudy）・Theseveresigns，Clinicalcollapse，SeVerヲhaematolo甲andbonemarrow  

Changes，COuldbeattributed，aCCOrdingtotheapplicant，tOanautO－1mmunereaCt10n．  
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Further，atdosesof600mgn（g，hepatice脆ctsincludedperiacinar，intracanalicularorcentrilobular  
intrahepatocellularbileaccumulation，bileplugsandpigmentdepositswithinhepatocytesorinbile  
canaliculiandfocalperivascularinnammation withincreasedALP，ASTandALT・Onlypartial  
reversibilitywasseenaRer4weeksinthe26／52weekstudy・TheAUCforthe600mgn（gdosewas  
（mean fヒmaleandmale）4430匹mOl＊hr几，givinganexposuremultipletothemaximum clinical  
exposureofapproximately2・Clinically，a5timeincreaseoftheaboveupperlimitofnormalwasseen  
forbilirubin，ASTandALTinafewpatients・SincethemetabolicpathwaysindogsandhumanSare  
similar，and metabolite CGF47292being a common mqor metabolite，the CHMP requested  
discussiononthis負nding・lnvestigationsOnthebilephysiologyinbile－ductcannulateddogthat  
repeat－doses ofrunnamideinduced a changein bile compositionand viscosityas wellas an  
hypercholeresis．Althoughthemechanismofthecholestasisisnotunderstood，theclinicalexperience  
overru1esthequestionoftherelevaJICetOhumansofthese負ndings・Inthedog，theNOAELissetto5  
mgn（g（13－Weekstudy），Whereleukocyticinfiltratesintheliverwasseeninftmaledogs・   

1hnon－humanprimates砂nomoなwandbaboonmonkqy9，them毎Orfindingswerereversibleliver  
weightincreases，minimal transaminase increases，reVerSible hepatocellular hypertrophy and  
formationofcholelithsinthegallbladderlumen・Thesecholelithswereseenatnecropsyinthe13－  
weekstudyinbothmaleandftmalemonkeysinmorethanhalfofthemid－doseandinallmonkeysin  
thehigh－dose，andinthe52－Weektoxicitystudyin20utOf7monkeysattermination・Inthe13－Week  
study，thesecrystalswereevenseeninonehighdosefbmaleafter4weeksofrecovery・Nocholeliths  
werefoundinthel－mOnthexploratorystudyinbaboons・AnalysisbyHPLCwithUVdiodearray  
detection，LC－MSandlH－NMRspectroscopy，reVealedthatthecholelithsconsistedofMetaboliteIV，  
theinsoluble3－hydroxy－6－nuOrO－2－S－CySteinylcoruugateofrunnamide・MetaboliteIVisformedby  
fluoride substitution by glutathione and subsequent glutathione degradation via the mercapturic 
pathway・Inthe52－Weektoxicitystudy，metaboliteIVwaspresentinmineandbileafter26weeksof  
exposuretorufinamide，andatal1doselevels，butal）SentaRer4weeksrecovery・MetaboliteIVhas  
alsobeendetectedinratandindogbile．Asexplainedabove，aSmetaboliteIVisnotfoumdinhumanS  
these坑ndingsareCOnSiderednottorepresentariskforhumanS・  
IntheCynomolgusmonkeys，theNOAELwassetto20mg此g，andinthebaboon，theNOAELwas  
setto30mg耽ginthelmonthstudy．¶leSeeXpOSureSCOrreSpOndstoapproximatelyhalfthehuman  
eXpOSure・   

● Genotoxicity  
RufinamidehasbeenstudiedwithrespecttogenemutationsinbacteriaandmammalianCellsand  
chromosomalaberrations b7Vih・O andin vivo．Additionaltests of nucleusanOmalityand sister  
chromatidexchangehavebeenconductedinvivoinChinesehamSterS・Inallthreeinvivotests，a  
maximumdoseof5000mgn’gbyoralgavagewasused，andtheanimalsareconsideredadequately  
exposed．Nogenotoxicpotentialwasevidentatconcentrationsuptothelimitoftoxicityorwhere  
signs oftoxicity were observed. 

● Carcinogenicity  
lO4－WeekdietarycarCinogenicitystudieshavebeenperformedIthemouseandrat・  
1nmice，ru丘namidewasadministeredinthedietatdosesofO，40，120，Or400mgn’g．Bodyweight  
gainreductionsWere－17％inmalesand－18％infbmalesat400mgn’g・At200and600mg耽g，efftcts  
ofru茄namidetreatmentwereseenintheliver，boneandurinarysystem・  

Inthebone，hyperostosiswasrecorded，Whichisknowntoresult丘omchronic，increasednuoride  
exposure．Treatment－relatedmyelo茄brosiswasseenatmidandhighdoseinbothfemalesandmales，  
eventhoughnodose－reSPOnSeWaSSeenforthefヒmales・ThenumberofmiceafftctedwasO，1，4，10  
and3，4，10，6atO，40，120and400mgn（g，formalesandfemales，reSpeCtively・  

Inthebone，OSteOmaSWereSeen．OsteomasarebenignandslowlygrowlngneOplasmsandmostof  
themoriginate舟omtheosteoblasticlayeroftheperiosteum・SpontaneOuSOSteOmaSappearat）ow  
舟equencyln mOSt Strains ofmice，but these tumours canalso beinduced by mouse－SpeCinc  
polyomaviruSandretrovirus・TheyareuSuallylocatedtoskullandlargerbonesofthelimbs・lnthe  

cancerstudyinmouse，0，2，3and9micewithosteomaswithperiostealorlglnWereSeenatO，40，120  
and400mgn’g，reSPeCtively・Multipleosteomaswereobservedin7／140SteOma－bearingmiceandthe  
mostcommonlocatlOnSOftheosteomaswereskullandpelvis．Thus，theosteomasdisplayedb［Pical  
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Characteristics、OfviruS－inducedosteomas・Additionalelectronmicroscopicanalyses（includedinthe  
CanCer Study，butnotconducted accordingto GLP）wereperformedonbone specimens舟omthe  
mousecanCerStudy・Outofllexaminedsamples，5didshowoccasionalparticlesofappropriatesize，  
t）utnOeVidenceofbuddingorviralsubstructure・Theremainingsamplesdidshowintracytoplasmic  
Particleswith c－type retroviralmorphology，Size and buddingin associationwith osteoblasts，  
OSteOCyteSandendothelialcells・ThelowincidenceofosteomasincontroIsofcontemporarystudies，  
＝LndnoosteomasinthecontroIsoftherufinamidecanCerStudymakesitlikelythattheosteomasseen  
havemixedmechanisticalorigin，Whereboththepresenceofmouse－SpeC班cretroviruSeSandhigh  
】evelsofnuoridecontributetothedevelopmentofosteomas．Neitherofthesecontributorsarerelevant  

lohumanriskassessment，COnsideringthatnonuoridesubstitutiontakesplaceinthehumanmetabolic  
Pathwayforrufinamide（See above）．Inthe toxicokinetic study，the AUCis estimated to be  
：乙400llmOl血川L飢400m釘kg．   

Thechangesintheunnarysystemconsistedofminimalhydronephrosis，focal爵brosisinthekidney，  
dilationoftheuretersandbladderaf托ctedmainlymalesinthehighdose，1ikelyduetohighage．   

Intheliver，thesameefftctsasinthepivotalrepeated－dosetoxicitystudieswereseen；increasesin  

AST仏LTandALP，1iverhypertrophyandpigmentaccumulationinthemacrophages（Seeabove）．  
Inaddition，treatment－relatedincreasesintheincidencesofhepatoce11ularadenomasandcarcinomas  
WereObservedinbothsexesat400mgn（g．Themouseliverisknowntobesensitivetotumourigenisis  
住omagentscaus1ngmicrosomalenzymeinduction，however，ru伽amidewasonlyaweakinducerof  
（lrug－metabolisingenzymesinmalemice．ComparisonwithhistoricalcontroIsforthisstrainshows  
thattheincidenceoflivertumouriswithintherangeOfthebiologicalvariabilityoftheCD－1strainof  
mice・Noliverneoplasmswereseenintheratcarcinogenicitystudy．Thereforethisfindingisnot  
consideredtobeaconcemforhumanS．   

hrats，ru丘namidewasadministeredinthedietatdosesofO，20，60，Or200mgn（g．Polyuriainboth  
SeXeSatthehighdose，andreducedbodyweightandfoodconsumptionwereobservedata！1dose  
】evels，Withreductionsinbodyweightgainof－30％infemalesand－13％inmalesatthehighdoseat  
termination・Plasmaconcentrationsofruhamideweredetectedin60utOf89controIsamples，at  
approximately4timesLoQ（0．05llg／ml）．Thisisnotconsideredtoinvalidatethestudy．  

Tntheliverat60and200mgn’g，Centrilobularhepatocellularhypertrophyandm？galocytosiswas  

Seen・ItisagreedthatcentrilobularhepatocellularhypertrophyisrelatedtoenzymatlCinductionseen  
in rats・Megalocytosis might also be correlated with hepatocellular hypertrophy．However，  
megalocytosisoccurredprimari1yinthefbmaleswith9／60ratsaffbctedinthehighdose，While14／60  

ratshadcentrilobularhypertrophy・Inthemalesnocasesofmegalocytosiswasseeninanydosegroup，  
but16／60and36／60raIswerediagnosedwithcentrilobularhypertrophyinthemidandhighdose，  

respectively・Inaddition，aCCumulationofpigmentedhepaticmacrophagesandapoptosis，SeenOnlyln  

highdose ftmaleswith4／60rats af詣cted，Were Observed．As mention earlier（See repeat－dose  
toxicity），althoughthemechanismofliver坑ndingsisnotfu11yunderstood，nOSignificantSignalsof  

hepatoxicityhavebeenidentinedintheclinicaltrials．   

lnthekidney，Pelvicepithelialhyperplasiaandpelvicmineralizationwasobservedinbothsexesat60  
and200mgn（g．Toxicitytothekidney（tubulardilationintherenalmedullaandmineralization）at60  

rngn（gWaSSeeninthedose－range貢ndingstudyinjuvenilerats（doseduptoday35postpartum），and  
intherepeated－dosetoxicitystudy92－100．Askidneylesionswerenotfbundinlongerrepeat－dose  
toxicitystudiesandasthese茄ndingscouldbeattrit）utedinthecarcinogenicitystudytospontaneous  

lesionsinagedrats（Chronicprogressivenephropathy），itwasconcludedthattheywerenotconsidered  
OftoxicologlCalsignincance．  
lnaddition，decreasedbonelarrOWCellularityimalesat60and200mgkg，thymicatrophyin  
l盲malesatalldosesandovarlanStrOmalhyperplaslaat60and200mgn’gW警Seen・OvarianStrOmal  
hyperplasiaislikelyrelatedtooldage・Sincenoe脆ctwasseenontheovarylnOthertoxjcitystudies，  

thisisnotconsideredtobeaconcern．  
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