
l．  SCIENTIFIC DISCUSSION 

l．1 IntrodtlCtion  

Problemstatement   

Severemyoclonicepilepsyininfancy（SMEI，Dravet’sSyndrome）isarecentlydefinedconditionnrst  
describedin1978by DrC．Dravet（Dravet，1978；Dravet et al，1982，1985）．The condition has  
recentlybeendesignatedasDravet’ssyndromeinthelastClassificationofEpiJepsysyndTOmeSbythe  
lnternationalLeagueagainstEpilepsy（lLAE）．Itischaracterisedby familyhistory ofepilepsyor  
fbbrileconvulsions，withgeneralisedorunilateralseizuresbeginningduring丘rstyearofl脆，with  
SeCOndarydevelopmentofmyoclonicjerksandpartialseizures．Psychomotordevelopmentisretarded  
丘omthesecondyearofliftonwards，includingdevelopmentofataxia，pyramidalsignsandinterictal  
myoclonus．Experiencewiththisform ofepilepsy showsitto bevery resistanttomostfbrmsof  
Currentlyavailabletreatment．  
TheprognosisofSMEIisthereforeveryunfavourablefbrcognitivedevelopmentandepilepsy．The  
averagedevelopmentquotientofmostafftctedsubjectsvariesbetween20－40after～5yearsofage  
（1imited data）．The mechanisms ofthe protractedimpact on cognitivefunctionin SMEIare stⅢ  
unknown．Several factors are suspected which could each partly contribute to the secondary  
appearanceofmentalretardationinSMEIchildren：  
a）oneofthesefactorscouldbethegeneticmutationidentinedinaboutonethirdofthepatientsinthe  
SCNIAgene，thatcodesforaproteinofsodiumchannel（Nabboutetal，2003）．Nevertheless，the  
m再0rityofpatientswithSMEIdonotexhibitanymutationinSCNIAandontheotherhand，SOme  

healthyrelativesmaycarrythemutation．  
b）anotherfactorofcognitive aggravationislikelythehighriskofprolongedseizuresresultingin  
StatuSepilepticus（Dravetetal，1992）：intheMarsei11e’sneuropsychologicalseries，theageofonsetof  
deteriorationanditsmagnitudewasrelatedtothe丘equencyandthedurationofseizures（Casse－Perrot  
etal，2001）．Thereistherefore acognitive challengetotrytoreduceseizure fiequencyin SMEI  
patients．  
Amongchildhoodepilepsies，SeVeremyOClonicepilepyininfants（SMEI）isoneofthemost  
deleteriousepilepsysyndromesreportedinthesyndromlCClassificationoftheInternationalLeague  
AgainstEpilepsy．Thestereotypedclinicalcharacteristicsandtheabsenceofanycerebrallesionmake  
SMEIanosologlCallyandaetiologicallyhomogeneoussyndrome．Seizuresappearduringthe丘rstyear  
Ofliftand nevercomeundercompletecontroIwithconventionalantiepileptic drugs．Al1children  
developmentalretardatjoninthesecondyearoflift，althoughdevelopmentisnormalbeforethattime．  
ThesepatientsmaybeworsenedbyvigabatrinandlamOtrlglne．   

About the product 

StiripentoIwas designated（5December2001）as an orphandrugforits usein severe myoclonic  
epilepsyininfants（SMEI）．  

Stiripentolbelongstoafami1yofα－ethylenealcohoIswithactivityinthecentralnerv0usSyStem．  
ThechemicalformulaforStiripentolis4，4－dimethyl－1－［3，4－（methylendioxy）－Phenyl］－1penten－3－01．  
Itisachiralmolecule centralised around one asymmetric carbon atom C3．Both enantiomers are  
active，theR（＋）enantiomerbeing～2．5timesmoreactivethantheS（－）enantiomerbasedonanimal  
Studies．ThedrugsubstanceisanequlmOlarracemate，Whichhasbeenusedinal1studiesinman．  
Theanticonvu1santactivityofStiripentolisnotknown，butitissupposedthatitcouldbeduepartlyby  
directanticonvulsantactivityrelatedtoef臨ctsonGABAandalsobypotentiationoftheefncacyof  
SOme OtherantlePileptlCS aS the result ofpharmacokinetic or pharmacodynamicinteractions．In  
particular：a）stiripentoldoes not act as a GABA receptor agonist butinsteaditinhibits the  
SynaptOSOmaluptakeofradiolabelledGABA；b）theefftctofstiripentolisbasedonaninhibitionof  
CytOChrome P－450isoenzymesir）VOIvedin the hepatic catabolism of other antiepileptic drugS  
（inhibitionbystiripentolofseveralisoenzymes，inparticular3A4，1A2and2C19）．  
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ThedevelopmetltprOgramme／CompliancewithCHMPGuidance／ScietltificAdvice   

TheproductwasnrstidentinedbyBlOCODEX，in1978withearlyclinicaldevelopmentstartlngln  
1980s．StiripentolhasbeenusedinclinicaltrialsinotherformsofepilepsysuchasLennox－Gastaut  

Syndrome，andinpreliminary studiesthatincludeda11fbrmsofepileptlCSyndromes・Amongstall  
these types ofepilepsy，Su句ectswith SMEIappeared to have the best responsein open studies・  
Preliminary（uncontrolled）studiesshowedthepotentialutilityofthisagentincombinationwithother  
anti．epilepticagents（AEDs），Subsequentstudiesdemonstratedefncacyinthoselessthan20yearsof  
ageandspecincallyinLennox－Gastautsyndromeincombinationwithcarbamazeplne・Thesupportive  
data alsoincludes a compassionate use study and post marketing data resultingfrom temporary  
authorisationinFrancefbrcontinuedcompassionateuseinapproximately200patients・  
Accordingtotheapplicantethicalguidelinesprevalentatthetimeofconductofstudieshavebeen  
fbllowedasICH／GCPguidancecameintoforceafterinitialdevelopmentoftheproducthadtaken  
place・  

NoformalCHMPscientincadvicewassoughtorprovidedduringthedevelopmentofthisproduct，  

1．2 （）ualityaspects  

Introduction   

Stiripentolisoneofafamilyofnovelα－ethylenealcohoIswithactivityinthecentralnervOuSSyStem  
andwasgrantedorphandrugstatusin2001forthetreatmentofseveremyoclonicepilepsylninfancy・  
Itischemica11yunrelatedtoallcurrentlymarketedantiepilepticdrugS・Diacomitispresentedintwo  
pharmaceuticaldosagefbrms－CaPSulesandpowderfororalsuspension（inunitdosesachets）each  
COntaining250mgand500mgofstiripentolasactivelngredient－  
Thecapsulesaregelatine－basedandarepackagedinpolypropylenebottleswithpolyethyleneclosures  
withatamper－PrOOftearband・Thepowderispackagedinpaper／Al／PEsachets・  
TheexcIPlentSfbreachpresentationandthepacksizesareasdennedintheSPC・   

I）rugSubstance（tobechangedintheEPARto“ActiveSubstanec”）   

StiripentoIINNhasanasymmetriccarbonatomatthe3positionandhencehas2enantiomers，butis  
producedastheracemate・Itisawhitetopaleyellowcrystallinepowder，PraCticallylns01ublein  
waterat250C・Thelogoctanol／waterpartition－COefficientis2・94・Stiripentolhasnotbeenobservedto  
exhibitpolymorphism．   

● Manuぬcture   

Stiripentolissynthesisedinasimpletwo－StagePrOCeSSbeginnlngWithanaldoIcondensationand  
subsequentreductionoftheresultingketone・ThiscondensationstepISrepOrtedinliteraturetolargely  
yieldthetransisomer，WhilstthereductionoftheketonetostlrlpentOlisnon－Selectiveandyieldsthe  
racemate．Con貞rmationthatthetransisomerisinitiallyfbrmedhasbeenprovidedbyspectroscopIC  
evidence・Verylowlevels ofthe cis－isomer have been detectedinlO batches・Satisfactory  
spectroscopICevidencehasbeenprovidedtoconnrmthestruCtureOftheactivesubstancewhichis  
routinelyproducedaccordingtothedefinedsyntheticprocess・Theabsenceofpolynwrphismhasbeen  
satisfactorilyaddressedbymeansofX－raypOWderdiffractionandDTAstudies・   

No fbrmalprocess validation data are provided・Ttis argued that thisis a two－SteP prOCeSS  
manufacturedwithcommerciallyavai1ablerawmaterialsandbatchdatafromlOcommercialbatches  
demonstrate consistency ofthe process to produce productwith desired specifications・Thisis  
accepted．  
The organicimpurities arlSlng什om synthesis and degradation and residualsoIvents have been  
investlgated，andingeneral，impuritieshavebeenqualifiedwithreftrencetorelevanttoxicologlCal  

studies．  
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● Spec摘cation   

Satisfactory descrlptlOnsare prOvidedforanalyticalmethods．Mostare Standard pharmacopoeia  
PrOCedures．In－housemethodsaredescribedforidentほcation（HPLC，IRandcolourreaction），related  

Substances（HPLC），reSidualsoIvents（GC）andassay（HPLC）．   

Becauseofthelowaqueoussolubility，Particlesizeiscontrolledbyalaserlightscatteringmethod．   

Batch analytical results forlO pilot／production scale batches manufactured at the proposed  
manufactunng site have been provided，These data con負rm complianCe with the proposed  
SpeC漬cation．Noneofthenamedimpuritiesintheimpuritystudieshavebeendetectedinbatchesso  
hr．   

Stability ofthe Active Substancece 

Forceddegradationstudiesshowthatstiripentolinthesolidstateisstabletohightemperaturesand  
light，andin solutionitis stable to basicand oxidising conditions．StiripentOlas an aqueous  
SuSPenSionatpH5is stable athightemperatureS．Stiripentolisalso stableinarange ofsoIvents  
（CyClohexe，tOluene，methan01andethan01）heatedtorenux・Howeverunderacidicconditions，  

instability1SnOted．   

Formalstabilitystudieshavebeenperformedonproductionscalebatches．Resultsfbrupto24months  
underlong－termCOnditions（25OC／60％RH）and12monthsatacceleratedconditions（400C／75％RH）  
havebeenprovided・ParametersmonitoredareaPpearanCe，identification（HPLC，IR），appearanCeOf  
SOlution，loss on drying，degradationimpurities and assay．The analyticalmethods are stability－  
indicatingandarethesameasthoseusedforroutinequalitycontrol．   

MedicinalProducts  

l・Capsul郎   

● PharmaCeuticalDevelopment   

Studieshavenaturallyfocussedonthesolid－StatePrOPertiesoftheactivesubstance，e．g．particlesize  
COntrOlandpolymorphism・Solidstateactive－eXCipientcompatibilitystudieswitharangeOfexcipients  
underelevatedtemperatureshasbeeninvestigatedandnoevidenceofincompatibilitywasnotedwith  
theexclplentSfinallyselected・StarchandPVPweretestedasbindersandPVPselectedasltyielded  
granuleswithgood nowwithminimalvariationindensity．Sodium starchglycolateisaddedas  
disintegrantandisincorporatedintra－（1％）andextra－granularly（0．5％）．Magnesiumstearateadded  
extra－granularlyisusedaslubricantatalevelofO・5％・Excipientsusedarestandardpharmacopoeial  
lngredientsforsolid－dosepreparations．  
∫Jf′・小川い／八／，′・（九・J′…／小、血ヾ′イ〃／－／し・山一t・（爪ソ・．わ〟J八汀lイ／lJ／－ヾりルハり′′／／州函ヾりJ・‘J／‘J‘血JJかJJ・l〟山JJ．〃川．ヾ  
・ヾ′仙●しJh■J川●／正人㌧豆ユ・八し・棚什′一仙‘い／れ・′・J付止／…・′扉〃恒ヾ砧丁一八／軋・小・Jり／－L・J山・′／川有明．りノセルM／小、‘J  
／ll・山一‘山九ノ掠‘血…ん山川〝hJ血′∫－l・llヾJh・しイり，し・lノ／りr′・川山肌・（／仙／叶い〃〟川／〟／血岬／J血ヾl…、・  
r甲ねcedw油α〃α曾〟e抑∫∫0成〟椚わ〟r7ムゆ力αナビ∫OJ〟Jわ〃W揖c力g加∫占e肋rゐcri椚わ7αわツタOWer  

／－し・J肌∵〃ん山九、川ゾJ／！‘〟／／り∵〃J山車Ⅳ．Ⅷ／一山／Jハリ｝り／・／ん五．ヾたハ．   

● AdventitiousAgents   

Magnesium stearate usedis ofvegetable origin，and EDQM Certincates ofSuitabilityhave been  
SupPliedforthegelatineusedinthecapsuleshells．   

● ManufactureoftheProduct   

Themanufacturingprocessisrelatively straightforward andinvoIvesstandardpharmaceuticalunit  
Operations：mlXlng，granulation，tray OVen drying，SCreenlng，eXtra－granular blending and  

encapsulationbefbre丘nalpackaging．Theprocessandequlpmenthavebeenadequatelydescribed．  
In－PrOCeSSCOntrOIsaresatisfactoryfbrtheprocessesdescribed．  
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・ProductSpecification   

Thespecificationisrelevantfbraproductofthistypeandincludesvalidatedtestsfbridentityofactive  
substance，aSSay（HPLC），unifbrmityofmass（Ph．Eur．），disintegrationtime，dissolutioninanaqueous  
mediumcontainingsodiumlaurilsulphate，andimpurities（HPLC）・Batchanalyticalpro重1esofthree  
batches ofeach strength areprovidedand show satisfactory unifbrmity andcompliancewiththe  
agreedspecification，indicatmgthattheprocessisundercontrol・   

・StabilityoftheProduct   

StabilityDataarepresentedforupto36monthsat250cand12monthsat400c・Apartfromonebatch  
ofthe500mgcapsulesthatshowedareductionindisintegrationtime，nOtrendsorsign沌cantchanges  
in appearance，disintegration time，mean dissolution at60minutes，aSSay，named and unknown  
impuritiesarenotedwithallotherbatches・Intheabsenceofaformalphotostabilitystudytoconnrm  
photostabilityofthefinishedproduct，arequirementtostoreintheoriginalpackage／outercontaineris  
COnSideredapproprlate・   

lntotal，thestabilityreSultsgeneratedsofhrsupporttheshelflifbandstorageconditionsasdefinedin  
theSPC．  

2   

● PharmaceuticalDevelopment   

Thesamegranuleformulation（i・e・aCtive，PVPandportionofsodiumstarchglycolate）usedforthe  
capsuleformulationhasbeenchosenfordevelopmentwithadditionalexclplentSaddedtotheexternal  
phasetoobtainthe伽alpowderblend・Thefunctionsofaddedexcipientsarewell－knownand  
standard．Carme1lose sodium andhydroxyethylcellulose，aSViscosity modifyingagentsto ensure  
dispersioninaglass ofwater，dehydratedglucose syruPaSdiluentand aspartameas sweetener・  
Flavoursandcolourhavebeenaddedtoimprovetaste，appearanCeandtoimprovecompliance・  
Thepowderfbroralsuspensionhasbeendevelopedasanalternativetothecapsuleformulation，and  
therefbreattentionhasfbcussedondemonstrationofbioequivalenceandinterchangeability・   

● ManufactureoftheProduct   

Themanufactureofthepowderfbroralsuspensionalsofo1lowsstandardpharmaceuticalprocesses  
invoIvingmixing，granulation，trayOVendrying，SCreening／milling，eXtragranularblending，SaChet  
Ⅲ1ingandsealingbefore finalpackaging・In－prOCeSS COntrOIsforthegranulemanufactureare  
basical1ythesameaSthoseforthecapsulesandthesearesatisfactoryfortheprocessesdescribed・   

・ProductSpecification   

Thespec摘cationisrelevantfbraproductofthistypeandincludesvalidatedtestsforidentityofactive  
substanCe，aSSay（HPLC），unifbrmityofmassofsachetcontents（Ph・Eur・），andimpurities（HPLC）・1n  
additionatestfordissolutionhasbeenadded，COnSideringthelowsolubilityOftheactivesubstance・  
Batch analyticalprofiles ofthree batches ofeach strengthare prOvided and show satisfactory  
unifbrmityandcompliancewiththeagreedspecincation，indicatingthattheprocessisundercontrol・   

Stability ofthe Productct 

Stabilitystudieshavebeenperformedontwobatchesofthe250mgsachetandtwobatchesofthe  
500mg packagedin theintended commercialpackaging・The studies were carried out under  
conditionsinaccordancewithICH recommendations；at250C／60％RH fbrlong－term teStlng and  
40。c／75％RH fbr accelerated testlng・Samples were testedfor appearance，aSSay，impurities，  
dissolutionandmicrobiologicalquality．  
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StabilityreSultsupto48monthsat250Cand12monthsat400caresubmitted・Notrendsorsignificant  
Changesinappearance，aSSay，Orimpuritiesarenotedonstorageunderrealtimeoracceleratedstorage  
COnditions．Microbialcontentislowandnochangesarenotedonstorage．  
Theresultsgeneratedsofarsupporttheshelflifbandstorageconditionsasde坑nedintheSPC・   

DiscussiotLOnChemical，PharmaceuticalandbioIogicalaspects   

ThesynthesisandcontroloftheactivesubstanCehasbeendescribedinasatisfactorymannerandthe  
Stabilityhasbeendemonstrated．Concerningthetwopharmaceuticalforms，thesearestandardandthe  
development，manufacture，andcontroloftheformulationshasbeencarriedoutinasatisfactoryway，  
bearinginmindthelowaqueoussolubilityoftheactivesubstanCe・Stabilityresultsallowsuitable  
StOrageCOnditionsandarealisticshelflife．   

Inall，thebatchresultsgeneratedsofarindicatethattheproductsareundergoodcontroIwithlow  
batchvariability，andshouldperfbrminaconsistentmannerintheclinic．  

1．3 Non－Clinicalaspects  

htroduc扇on   

Mostofthenon－ClinicalstudieswereconductedaccordingtoGLPguidelines．Thoseconductedbefbre  
thestartofGLPrequirements（main1yembryo－foetalstudies）wereconsideredofadequatestandard・   

Pbamacology   

● Primarypharmacodynamics   

血γか0∫J批ガe∫  

AccordingtotheinvitroreceptorbindingstudybyPoissonetal．1984（publishedstudy），StiripentOl  
didnotshowanyaffimityforGABAAorB，glycinergicorbenzodiazepinereceptorsuptotheトImOlar  
range・InthesaTeStudy，StiripentOIwasfbundtoreducesynaptosomalGABAuptake（IC505xlO－5）  

andtoslightlylnCreaSe（＋22％）brainconcentrationsofGABAafter“invivo”administration（300  
mgn（gi．p．）．  

InthisrespeCt，theR（＋）enantiomeristhoughttobethemoreactivebyafhctorofabout2・   

A recent publication（Quilichiniet a12006）reports efftcts of stiripentOlonisolated GABA  
transmissionin postnatalrathippocampalneurons．ExpenmentS Wereperfbrmed on hippocampal  
Slicestaken什om Wistarratsbetween postnataldays7and8．In this model，StiripentOlmarkedly  
enhancesGABAreleaseandprolongsGABAAreceptor－mediatedcurrents．StiripentOlincreasesthe  
mean open duration of GABAA receptor－dependent chloride channels by a barbiturate－1ike  
mechanism．  

劫I万γOMe∫  

SincenospeC捕cexperimentalmodelsofSMEIexist，themodelsofgeneralizedseizu∬eSuSedcanbe  
COnsideredacceptable，  
Inawidevarietyofinvivomodelsusingmice，ratSandprimatesstiripentolitselfconsistentlyshowed  
anticonvu1santaCtivitybutwithvariabilitybetweenmodels．  
Fromthefewstudiesinwhichtheanticonvu1santactivityoforalstiripentOIwasexamined（inmost  
CaSeSthedrugWaSadministeredi．p．），anED500f300－800mg此ginmiceandaround400mgkginrats  
Canbeextrapolated．   

AlthoughstiripentOlhas been shown toinhibit slightlythe uptake of glycineand GABA by  
SynaPtOSOmeSthisisthoughttobeonlyaminorcomponent－ifacomponentata11－Ofitsantiepileptic  
activityinclinicaluse．Themechanismoftheanticonvu1sante舵ctsofstiripentOlremainsunclear・  

5／33   ◎EMEA2007  



出す辿〈し†上山（Jゝ 
ThemaincomponentoftheactivityofstiripentOlisconsideredtobetheinhibitoryefftctonCYP450  
enzymeswhichincombinationtherapyleadstoreducedmetabolismofotheranticonvu1santdrugS・   

TheabilityofstiripentOltopotentiatetheactivityofotheranticonvu1santswasevaluated・Inthemodel  
ofPTZ－inducedseizuresinmice，StiripentOl（100－200m釘kgi．p・）increasedtheanticonvu1sante舵cts  
oflowtomoderatedosesofvalproate，diazepam，Valproate＋diazepam，Valproate＋phenobarbital・  
Somepotentiationoftheeffectsofphenytoinwasobservedinthemodelofelectroshockinrats・The  
efftctsofcarbamazepinewereveryslightlyincreased・Nostatisticalanalysiswasperformed・  
Therefbre，theproofofe餌cacy（throughpharmaCOdynamicinteractions）ofstiripentOlincombination  
withanticonvu1santdrugSShouldbederived丘omtheclinicaldata・   

● SecondarypharmacodynamicsandSafbtypharmacology   

NervOuSSVStem・TheefftctsofstiripentOlontheCNSweremainlytheoccurrenceofsedationand  
ataxiainthesamedosesrangeasfortheanticonvu1santefftcts・StiripentOlalsomarkedlyenhanCed  
thecentraldepressantefftctofchlorpromazine，POSSiblybasedonitsowncentraldepressante脆ct  
ratherthanmetabolicinteraction．   

Atdosesof200m釘kgi．p．or150－200mgkgp．0．，StiripentOlreducesreserpine－inducedpalpebral  
ptosis．Suchanefftctwasevidentupto3hoursafteri・P・iniectionofstiripentOl・StiripentO1200mgkg  
i・P・didnotpotentiateamphetamine－inducedstereotypies・  
Thepossibleanxiolyticef詣ctsofstiripentOIwereevaluatedinthefour－Platetestinrats・Although  
stiripentOlincreasedanimals’activityatthedoseof50mgn’gi・p・（anindexofanxiolyticactivity），the  
drugreducedtheefftctsofdiazepaminthesamemOdel・  
Ethanol－inducednarco？9waspotentiatedbybothsingleandrepeated（OVer5days）administrationof  
200司00mgn’gi・P・StlrlpentOl・ThecompoundwashoweverlesspotentthandiaLZePaminthistest・  

NarcosisinducedbybenzodiazepineswaspotentiatedaswellbystiripentOllOOand200mgn’gi・P・  
TheanalgesicpropertiesofstiripentOlhavenotbeendemonstratedgiventhelackofacontrolgroupln  
thehotplatetestandtheabsenceofstatisticalanalysISinstudiesonthepotentiationoftheanalgesic  
efftctsofcodeineandglaftnine．   

Atdosesof250－1000mg几gp．0．inmice，StiripentOlreducedandincreasedbasalmotoractivityif  

administered30min－2hoursand3－4hoursbeforethetest．Adose－dependentdepressionoflocomotor  
activitywチSObservedintheopenneldtestatdosesof50－200mg此gi・p・At200mgkgi・p・，a  
reductionlnaggreSSivenessinmicewasfound・Uptothedoseof200mg耽g，thedrugdidnot  
innuencetheacquisitionofaconditionedrenexormuscletoneinmice・Intherota－rOdtest，StiripentOI  
wasdose－dependentlyactiveatdosesof200－600mgn’gi・P・  
Hypothermiawasinducedinmiceat200mgn’gi・P・  

Cardiovascularefftcts・Inrats，StiripentOllOOmg耽gi・p・didnotafftctcapi11arypermeability or  
resistance・Administeredatdosesof2・5，5andlOmgn’gi・V・indog？，reducedbloodpressureandheart  
rateandincreasedvertebralarterynowandbrainoxygenconsumptlOn・  
Furthermore，nOtreatment－related electrocardiographic changeS Were Observedin the repeaトdose  
toxicitystudiesupto6monthinmonkeys・  
AttherequestoftheC＝MP，theapplicantexplainedfurtherthepotentialforcardiovascularefftcts・In  
theliterature（Danielssonandal，1998，2003，2005），Cardiovasculareffkts（andbirthdef己cts）dueto  
activity on hERG channels are described fbr cation－Channelactive AEDs such aslamotrigine，  
phenytoin，phenobarbitalandcarbamazepine，butnotfbrAEDsnon－aCtiveoncation－Charmelssuchas  
gabapentinorvalproicacid・Therefore，duetoitsmechanismofaction，StlnpentOl，WOuldnotbe  
expeCtedtohavesuchefftctsonthecardiovascularsystem・Thisissupportedbytheabsenceof  
cardio－VaSCularnndingsintheclinicaltrials・   

辿AdministeredatdosesoflOOmgn（gi・p・，Stiripentoldidnotaf托ctclottingtimeinrabbitsor  
bleedingtlmeingulneaPlgS・  
Gastrointestinaltract．Atdosesof200mg几gi．p・Or400mgn’gp・0・，Sti巾entoldidnotinnuence  
intestinaltransit or faeces productionin mice・No ulcerogenic efftct was seenin rats glVen  

2000mg耽gp．0…  
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UrineandbileoutDut．StiripentOldidnotinnuenceurineoutputupto200m帥gi，P・Or750mg耽gp・0・  
inrats．1nthesamespeCies，bileoutputwasnotinnuencedbytheintraduodenaladministrationof  

lOOm釘kg．  

Fndocrinesvstem：nOefftctswereobservedat200mg耽gp．0．   

Overal1，therewerenofindingsofpotentialclinicalconcerninthesecondarypharmacodynamicsand  
Safttypharmacologyprogrammes・   

●  Pharmacodynamic drug interactions 

Theinnuence ofstiripentOlonthe bloodlevelsand／oronthe efftcts ofseveral0therdrugs was  
studied．  
Lidocaine，but notlithiumlevels wereincreased．StiripentOldid notinfluencethelatency orthe  
magnitudeofthehypnogenice飴ctsofhalotane，nOrthetoxicityinducedbydigitoxinorimipramine・  
StiripentOldidnotpotentiatedihydroergatamine－inducedacutetoxicity，Onthecontrary，itreducedits  
toxicity．   

Theefftctsofacenocoumarolandphenindioneonprothrombin1evelswerepotentiatedbystlrlpentOl・  
Thehypoglycemic e舵cts ofglibenclamidewerealsopotentiated・Salbutamol－inducedtachycardia  
WaSSlightlypotentiated．StiripentOlenhancedthemyorelaxationinducedbydia訳Pam．．  
Converselytherewasnointeractionwithethynyloestradiol，atenOlolorlabetal01．   

Pharmacokinetics 

ThepharmacokineticsofstiripentOIweredeterminedbyanalysisofradioactivityafteradministration  
Of14Cand3Hradiolabe11edstiripentOl，andbyHPLCwhenunlabelledstiripentOIwasadministered．  
Proton magnetic resonance（1H－NMR）and HPLC were employed toidentifyand determine the  
enantiomersofstiripentol．   

Absorption  
Followingoraladministrationoftheracemate，absorptioninthemonkey（21％）waslessthanthatin  
the rat（60－70％）．Inthelatter speCiesthe mechanismsumderlying absorptionfrom the GItract  
includedstereoselectiveprocessesthatleadtoanemichmentofthelessactive S（－）enantiomerin  
plasma・   

Therelationshipbetweenplasmalevelsandanticonvu1santefftctsofstiripentOIwasstudiedinrats．  
StiripentOIwasadministeredi・V・（20m帥g）orp：0・（300，600，800mg此g），andthentheanimalswere  

treatedwith PTZ（70mgn（g S．C．）at difftrenttlmepOints（upto20r24hours afteri・V・andp・0・  
StiripentOl，reSpeCtively）．Noformalcalculation ofthe main pharmacokinetic parameters（Cmax，  
Tmax，AUCandtl／2）wasdone．Afteri．v．irtjection，thehighestlevelsofstiripentol（25pg／ml）were  
reachedafterlOmin，fo1lowedbyaprogressivedecreaseandthenbyaplateauat4－6hours．Afteroral  
administration，maXimumPlasmalevels were not clearly dose－dependent：34，81and71Llg／ml  
fo1lowing doses of300，600and800mg此g，reSpeCtively．Atal1doses，the maximal1evels were  
reached around8hours after the administration．Measurablelevels（around25トIg／mi）were still  
present24hoursaftertheadministrationof600and800，butnot300m釘kg・   

Distribution  
Distribution studies arelimited to the rat，both pregnant and non－Pregnant．Followlng Oral  
administration，thehighestconcentrationswerefoundinliver，adrenalglandandmammarygland・The  
brainconcentrationswerelowerthanthoseinbloodinbothanimalgroups．Measurableconcentrations  
Werefoundinfetuses，althoughtheywereapproximately2．7fo1dslowerthanthoseinblood・  

Metabolism  

Zhangetal，1990showedthatstiripentol（200mg耽gp．0．）undergoesextensivemetabolismtoaseries  
Ofproductswhichareexcreted byurine．Inthisregard，themetabolicfateofstiripentolinratsis  
SimilartothatinhumanS，Sinceallthe13urinarymetabolitesfoundinhumansinpreviousstudiesare  
alsopresentinraturine．  
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ThemetabolismofstiripentolinvoIvesfivemetabolicpathways，（1）cortiugationwithglucuronicacid，  
（2）oxidative cleavage ofthe methylenedioxy ring，（3）0－methylation of catecholmetabolites，  
（4）hydroxylationofthet－butylgroup，and（5）conversionoftheallylicalcohoIside－Chaintothe  
isomeric3－PentanOneStruCture・OxidativecleavageofthemethylenedioxyrlnggeneratlngCateChol  
derivatives represented the m年lOr quantitative route ofbiotransfbrmationin rats and humans．In  
COntraSttOhumans，however，ratSeXCretedaverylittleamountoftheglucuronidecottIugate，While  

displayingagreaterabilitytometabolisestiripentolbyoxidativeroutes．   

StudiesontheP450－inl1ibitorypro創eofstiripentol．  
〃九・し仇・し・JいイヽJ叫一川Jり／川′L〟／／l・′川／川；川棚f＝人血血・．り～肌・八∵〃、ヾ仙爪〕山／hrlJJん・JJ正J・り…J仇・．、・  
ObtainedjiomanimaLsケatsandmiceQfbothsexe可Jreatedinvivowith祓reed炉rentゐsesqf’the  
叫ヾ仙町川三l肌′Jん・山車再J山一t・爪・血／〃山ノ／1‥J叫V〃Jり／l一‖h・揖、ヾ／…Jふ、＝・＼り「Jl仙／仙√J椚、ヾA．ゞ血  
′●【ルいノ仙J′′血∴′●ハ／－汀／八り－リ・…豆Jりl′／八ヾし・′－・TJ川J．／1‥／Jし・血Jげ′肘／Jl裾lんヾし・＝ご／ノ肋Jご川ノ椚．㌢kノ．  
乃e 椚α加 ち酔c／CO〃Cer〃ed且尺0∂ αC血卸，W加Je〆e〃αCe血 滋－eJ妙Jα∫e 桓〃0〟把r dC血砂  

こ・ん‘肌九・Jしリセ叫ヾ〟れ・（－I／リ・IJ川‘ハ血血・l・J〟′．りし≠り・し・．ー上川J．ヾ州Jし・川こl、／〃ハ′川しノ＝ヾ血肌・J・J川…JJり  
（、TJ’J（●J仙／（TJ’J／加Il一肌・ヾJ．ゞ扉／んⅧ叶′′～／刷Jし・l／／′岬岬J‘…‥し・Y…h／．ヾ／－し再ハl坤トn・J机・＝l、しソ・l・  

′小ヾし・m・‘J血、ヾl肋・…／・′／′し・山l／仇・′晶‥イ川こ一肌′′ん・‘山行〟“－t・【ハIl、し・l止り・－l・油′・l・・、／｝ハ…り／7“′り／、血・  

′■l木′●し・′Jハ・し・り叩－り〃仙人l／－／ー州ん′小血／肋／（′〃吋イ汀り／んハい〃lリ．  

Mesnilet al，1988determinedthe efftcts ofstiripentolon ratbrain cytochrome P－450－mediated  
naphthalene hydroxylationin vitro・A concentration－dependentinhibition of the hydroxylation  
reactionwasobserved（IC50：1・21LIM）・lnanex－Vivostudy，ratSWereadministeredwithstiripentol  
lOOmg耽gi・P・ 

． 

Observed2hoursafterdosing．   

Stiripentolbothinl1ibits（ratbraincytochromeP450－mediatednaphthalenehydroxylaseinhibition）and  
induces（CYPIA2，3A，2C）enzymeactivity．   

Excretion  

Tangetal，1994examinedthefaecalexcretionofthestlrlpentOlenantiomersafteroraladministration  
torats・Whentheracematewasadministered，apprOXimatelyonethirdoftheadministereddosewas  

foundinfaecessuggestinglnCOmPleteabsorption．Faecalexcretionwas14％and4％ofthetotaldose  
aReradministrationoftheS（－）andR（＋）enantiomers：reSpeCtively・Irrespectiveoftheenantioer  
administered，faecalstiripentoIconsistedalmostexclus1VelyoftheR（＋）enantiomer．StereoselectlVe  
absorptlOnand／orconversionwithinthegastrointestinaltractwereproposedaspossiblemechanisms  
fbrthisphenomenon．   

Lin and Levy，1983，Showed that，in monkeys treatedwith difftrenti．v．（40－120mg此g），Oral  
（80mg几g）ori・p・（80and120m釘kg）dosesofstiripentol，thepercentageofthedoseexcretedas  
glucuronideinurinewasbetween32．2and40．5irrespectiveoftherouteofadministration．Morethan  

70％ofthe totaldose was excretedin urinewithin2hours，80％within4hoursand93％within  

8hours・ThefractionofdoseexcretedunchangedinurinerangedbetweenOand3％・   

Theabilityofstiripentoltopassintothemilkwasexaminedinlactatinggoats．Followingasingleor  
repeateddoses（200mgn（gP・0・OVer7days），StiripentOlpassedrapidlyintothemilk．Asteadystate  
WaSreaChedafterthesecondadministrationandthemi1k／plasmaratiowasaroundl．   

Toxicology   

●  Single dose toxicity 

Stiripentolexhibitedlowacutetoxicityasindicatedinthetablebelow：  

Species   Route of administration LD50（mg／kg）   

mOuSe   Oral   3000－5000   

mOuSe   iv   72－78   

mOuSe   p   Ca．1500   
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rat   oral   ＞3000   

rat   p   1000－1500   

The main石ndings were clinicalsigns consistent with efftcts on the CNS（agitation／sedation，  
hypothermia，COnVulsions，reSpiratorydepression）．   

・   Repeat－dosetoxicity（Withtoxicokinetics）   

Repeated－doseoraltoxicitystudieswereconductedinmouse，ratandCynomolgusmonkey・  
Miceweredosedfor13weekswithO，60and800mgn（g／day．  
Intherat，tWO6monthoralstudieswereconducted：thefirst，nOn－GLP，intheWistarratatdosesof  
O，30，60，300mgn（g／dayandthesecondintheSDratatdosesofO，80，220and800mgn（g／day・  
ln monkeys，a4－Week study（fromlOO to900mgn（g／day）and a26－Week study（100to600  
mg／kg／day）wereconducted．   

Theliver was a target organinal1three species．Increasedliver weightwith hepatocellular  
hypertrophywasacommon重ndingatmidandhighdoseswithreducedALPandALATactivities・  
These頁ndingswereinterpretedastheconsequenceofanadaptiveresponsetoanincreased“metabolic  
load”asevidencedby significantlivermicrosomalenzymeinductionatdoses＞200mgn（g／dayin  
rodents（GuyomardandChesn6，1994）．  
Thekidneywasalsoatargetorganinratsandmonkeyswithsignsoftubularnephrosisathighdoses・  
However，theclinicalrelevanceofthesefindingsisconsideredtobeunlikely．  
TheNOEL（noobservede脆ctlevel）wasde重nedas80mgn（ginratsandlOOmg／kginmonkeys  
COrreSpOndingtoaCmaxof5－10pg／mlinplasma・   

・   Genotoxicity   

A complete programme comprising bacterialand mammalianCellmutation tests（Ames，V79）  
Clastogenicitytests（ChromosomeaberrationinCHO ce11s and humanlymphocytes），invitro UDS  
assaylnrOdentshepatocytesandaninvivomousemicronucleusteStanWereCOnducted・  
StiripentoIwas clastogenic atcytotoxicconcentrations only（CHOcells），Al1theothertestswere  
negative althoughthe Ames test waslimitedin terms ofstrains and speciesused（E．coliand  
SalmonellaTAlO2notincluded）．Overall，therewasnoevidenceofgenotoxicity．   

●  CarCinogenicity   

Carcinogenicitystudieswereconductedinmice（78weeks）andrats（102weeks）・   

Inthemousestudytherewasanincreaseintheincidenceofhepatoce11ularadenomasandcarcinomas  
SeCOndarytohepatocellularhypertrophyinthemid－andhigh－dosegroupsasshownbelow：  

Pir抽モtモr   C01止r011■   60鱒少k紳y   200m柳、   甜拍吋l喝何 

剛b鵬  馳mde  朋【鵬  】ねm山e  湖kk  熟知血l¢  加hk－  M   

A血血up   50  50   50  50   50  50   50  50   

B咄Ⅶやi台甑騨血W」とtoW？裳  ▲5，3  0   0   ＿l1．后  ＿15．8  ーl了．5   

（％曲b∝Iエー○り  
S叫奴78w（％）   88  72   7p  鱒   ＄4  76   68  76   
A血sw地画鮎血伽訂＝  1   6   6   5   1＄   

l8Si¢mS（血〟騨Oup）   

l輪中al∝亜血  血m  ヰ／ヰ9  0   11／50  3／50  9ノ50  6／50   
（Ⅸ加血）   

坤11山訂  q虹℃lnOⅡ払  l／ヰタ  0   6／50  0   6／50  15ノ50   

（廟叩）   

C札止誠78w（血mL）   ND  ND   19．6   14．3  31．9  40．4  4l．1  59．6   

伽餌∫モ血判如  1．2  0．9   1，9  2．ヰ   2．5  3．6   

land2：P＜0．005vs．control（Petotrendtest，One－tailed）．3：ExposuremarginwascalculatedwithrespeCt  
toanestimatedadulthumanexposureof16．5llg／mlafter50mg／kg・  
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Theapplicantpointedoutthatthelivertumoursariseastheresultofaneplgeneticmechanismand  
SuChfindingshavebeenwell－documentedfbllowlngtheadministrationofenzymeinducerssuchas  
StlrlPentOltomice．   

Furtherrationalisationissupportedbypublisheddatasuggestlngthathepatocellularneoplasiainmice  
associated with metabolic activation／phenobarbitol－1ike promotionis oflimited signi茄canCe With  
regardtohumansaftty．Amongthem，aStatementintheICHGuidelineSIB：’thehな力suscqptibilio）  
′て／／J…肌・／血＝＝′…坤≠小雨＝・／れ・′′′山／・、／′l⊥ヾ／－し・川／／′∴、〟／－／し・し・J＝／′′′叫‥．1′′∫／－…山り抽／－…′一人・ヾ／岬ヾ・  

7Ⅵe∫eカ〟Ve CO〃CJ〟（おd才力α＝カe∫eJ〟椚0〟r∫mり′〃OJαJwq四力αVe reJevα〃CeわC（JrC∫〃（智e血c rねたわ  

／＝′J＝〃、l仙ノい〟り｝りJ川血坤／－＝扉、／し・止山里－   

【n the rat carcinogenicity，there were also adverse hepatic efftcts（Centrilobular hepatocellular  
hypertrophy）butnoevidenceofincreasedfiequencyoftumourfbrmationintheliverorinanyother  
Organ・   

NotwithstandingtheaboveexplanationsOftheadverse坑ndingsinthemouseStudy，thelackofany  
exposuremarglnattheNOELremainedaconcemforCHMPsinceextrapolationtomanonthisbasis  
WOuldleadtoaninefftctiveclinicaldose．AttherequestoftheCHMP，theapplicantfurtheraddressed  
inmoredetailsthemouseoncogenicityresults．TheCHMPconcludedthat，COnSideringtherelatively  
Weak oncogenic potentialand the known mechanism，tOgetherwith the proposedindication，the  
risk：benentwouldbeacceptablewithasuitablestatementintheSPC・   

●  ReproductionToxicity   

Reproductiveanddevelopmentaltoxicityhasbeenassessedinrats，miceandrabbits・   

In the ftrtility and early embryonic development，apart什om non－SPeCinc signs such as delayed  
oss沌cationandincreased pupmortalityatthe high dose（800mg／kg），there wasnoindication of  
adverseefftctsonfertility，embryo－fttaldevelopmentandpost－nataldevelopment・   

Inembryo－fttaldevelopmentstudiesinmice，theincreasedincidenceofcleftpalateobservedinone  
Studyat200and300mgn（g／day，WaSnOtCOnnrmedinfurtherstudiesinmice（5intotal）・Therewas  

alsonoevidenceofteratogenicityinarabbitstudy・  
Althoughtheinitialpositivestudyisprobablyofnorelevancetotheinfantpatientpopulation，this  
丘ndinglSmentionedintheSPC．   

Finally，inthesecondoftwopre－andpost－natalstudiesintherat，therewasincreasedmortalityin  
bothdamsandpups，Therewasnoevidenceofteratogenicityinthenrststudyinwhichdamswere  
dosedduringtheentireperiodoforganOgeneSis・  
Thise脆ctonpupviabilityisnotanunusualhdingwithCNS－aCtiveagents・Thisisnotconsideredto  
berelevanttotheinfantpatientpopulation．   

●  Toxicokineticdata   

Limited toxicokinetic data are available ftom a fbw studies consistlngln Valuesfor Cmax only  
（usuallyl－2hours post－dosing）and not AUC・In general，Safttymargins compared to humans  

（COnCentrationof16．5llg／mlafter50mg此g）arelowornon－eXistent（1to3・5x）・   

・   Other toxicity studies 

Therewasnoevidenceofimmunotoxicityintherepeated－dosetoxicitystudies．  
Asingledosestudywithimpuritiesdidnotinduceanysignsoftoxicityormortality・   

Ecotoxicity／environmentalriskassessment   

ThecalculationofthePECs。，hcewa．erreSultedinavaluebelowthetriggervalueofO・01pg／1de抗nedin  
the CHMP guideline（CHMP／SWP／4447／00）・The calculation was based on a refined Fpen of  
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0．00034％consideringthemarketpenetrationasathirdoftheincidenceofthedisease（0・1／10000）・  
Thedai1ydoseof2g／patientwasassumed・  
TheproducthavingalowLogKow，doesnothavepotentialbioaccumulativeproperties・Furthermore  
theextensivemetabolismintoreadilybiodegradablecatecholorsimilarmetabolitesfurtherreduces  
thepotentialriskstotheenvironment・  
ItwastherefbreconcludedthattheuseOfstiripentolinSMEIpatientsdoesnotrepresentariskfbrthe  
environmentanddonotrequlreSpeCi頁clabellingfbrtheenvironment・   

Discussiononthenon－ClinicalaspeCtS   

〃＝／・／，仙・り／りよl・  

Invitroandinvivoexperimentsdemonstratedthatstiripentolitselfhaspharmacodynamicactivity  
consistentwithapotentialtherapeuticefftctintheproposedapplication・Thisconsistedofinl1ibition  
ofglycineandGABAuptakebysynaptosomes・TheR（＋）enantiomerwasmorepotentbyafactorof  
two．   

Thishowever，isprobablyaminorcomponentoftheanticonvu1santaCtivityofstiripentol，Whichis  
consideredtoresultmainlyfiomtheinhibitionofenzymesresponsiblefbrthemetabolismofexisting  
anti－ePileptlCmedications・  

Therewerenofindingsofclinicalconcerninafu11programmeOfsafttypharmacologystudies・   

タカαr〝7αCO南わeJ∫c∫  

TheADMEprofileofstiripentolhasbeenadequatelycharacterised・  
StereoselectiveprocessesintheGItractleadtoanemichmentofthe S（－）enantiomerinplasma・  
Stiripentolbothinhibits（ratbraincytochromeP450－mediatednaphthalenehydroxylaseinl1ibition）and  
induces（CYPIA2，3A，2C）enzymeactivity．   

Theftwtoxicokineticdataindicatethatsafttymarginswithrespecttoadverseefftctsobservedin  
toxicityStudiesarelowornon－eXistent・・Unfortunately，thesearebasedonCmax，therebeingno  
measurementofAUC．Nevertheless，therearenoissuesofpotentialclinicalconcern・   

7bズ加わ釘′  

Afu11programmeoftoxicitystudieshasbeensubmitted・Theonly窮ndingofpotentialclinical  
concemwastheformationofhepatocellularadenomasandcarcinomasinthemousecarcinogenicity  
study・In spite ofthelack ofany eXpOSure margln at the NOEL，the CHMP concluded that，  
consideringtherelativelyweakoncogenicpotentialandtheknownmechanism，tOgetherwiththe  
proposedindication，therisk：benefitwasacceptablewithasuitablestatementintheSPC・   

1．4 Clinicalaspects  

Introduction  

Thedevelopmentprogrammehaslasted～25yearsandanumberofclinicalstudieswereinitiated  
beforethe currentICH／GCPguidelinescameintoforce・However，aCCOrdingtotheapplicant，the  
studiesfbllowedal1ethicalguidelinesinpracticeatthetimeofconductofthestudies・   

Pharmacokint！tics  

Them勾0rityofthekineticstudieswithStiripentoIwereconductedinthe1980sandthesehavebeen  
appendedaspublications（PaperS）orsummarystudyreports・DetailedstudyanalysesarenOtaVai1able  
fbralargemqjority．  
Therearefourmainpharmacokineticstudiesinhealthyvolunteers（Levy1893and1984b，STIUNI  
study）conductedin the1980s to determine the bioavailability，nOn－1inearityand enantiomer  
metabolism（BC287）includedinthedossier．Otherstudiesareeitherinepilepticsorhealthyvolunteer  
（HV）fbrinteraction，emCaCyOrSafttywhere－inkineticshavebeenassessed（Levy1984a，Levy1985，  
Ke汀1991，etC）．  

Stiripentolhasnotbeenstudiedinmonotherapy・  

◎EMEA2007  11／33   



・   AbsorptlOn  

▲■h■▼．▲」・l■ ■▲■■r■■lT■■■．■L  

The bioavailability of stiripentolis variable andis  
apparently dependent on the fbrmulation．The powder or  
granulesfbrsuspensionhavelowerbioavailability（21士9％）  
relative to the capsule．It should be noted that the active  

1  

、  

1  

▲  
ヽ．  

＼  

＼ゝ＼－」警誓禦」一一 agent has a signincant degree of degradationin acid  
environment  

（PHl・0）・Duetothelack ofbioavailabilityofstiripentol  
betweenformulations（powder／granulesfbrsusPenSionand  
CapSules），the applicant committed to conduct a  

1     ●     ●     ■  
H01J鴫  

bioequlValence study between the capsule and the powder／sachetformulations as part ofpost－  
authorisationaspec摘cobligation．   

●  Distribution and elimination 

Stiripentolhasalargevolumeofdistributionandadosedispioportionalclearance．Adoseincrease  
from600to1200mg／dresultedin235％riseinCsswhileadoseincreasefrom1200to2400mg／dwas  
associated397％rise・Theoralclearancewas41・5土23・41／d几g（600mg），20．3j＝8．81／d／kg（1200mg）and  
8・5士3・81／kg／d（2400mg）respectively・A sign摘cantlylargeintersu切ect variability was noted  
（300－400％）・There arelimited datainchildren regarding distribution and elimination anditis  
unknown whetheranticonvulsantswith high protein binding afnnity wi11displace stiripentol  
（99％bound）丘omplasmaproteinsinnuencingsafbtyandefncacy．   

●  Metabolism   

Stiripentolis a racemate（administeredin the clinicalstudies）with enantiomers that are  
interconvertible，albeitatdifftrentrates・Theproportionofinterconversionvariesdependingonthe  
enantiomer administered・These may have a bearing on the administration of racemate as R  
enantiomeris more potent．Howeverin the clinicalprogramme，thereis neither evidence that  
interconversionisafftctedbynon－1inearityofmetabolismnoraparticularenantiomerisrelatedto  
adverseeventsorsaftty．   

Inman，Stiripentolismetabolisedextensjvely，with13urinarymetabolitesaccountingfor～70％ofthe  
Oraldose．TherearenoactivemetaboIitesidentinedinman．   

●  Doseproportionalityandtimedependencies   

ThekineticsandlinearityofStiripentoIwerestudiedintwomainstudies；Levyetal1983andSTIUNI  
Study．  
Both compartmentaland non－COmpartmentalapproaches were used for calculation of kinetic  
ParameterS（Cmax，AUC，AUCi】鴫Tl／2，Tmax，andMRT）．Withthecompartmentalmodel，thetl／2  
COuld not be determined after500mg dose，butwith the halfJlifbindependent model，this was  
POSSible・  

Table－4乱■幻〃e如∫加α拍′0－CO〝甲αr加e〃J椚0（わJ．  

J〝0（おJ  

Table－4b：幻〝eJわ∫加α〃0〃－CO′，甲αr伽e〃ねJ  

椚0（お／，・  

500mg   1000mg  2000mg  
（n＝6）   （n＝12）   （n＝12）   

CmaxSTP  3．1士0．9  7．l土1．9   13．2土3．6   

Tm。X   2．7土1．0   2．7士1．3   3．3士l．0   

Tl／2β   4．4土2．1   10．1土3．3  13．7土6．2   

AUCo＿i。r  9．9士3．4   31．1士10．9  87．7  
土27．7   

Lagtime  0．87土0．55  0．51土0．46  0．48士0．33   

500mg   1000mg  2000mg   

CmaxSTP  2．63土1．18  6．63  13．g  
主1．83  土4．83   

Tmax   2．342土0．76  2．42  2．96  
士1．00  土1．Ol   

Tl／2β  7．82  11．0  

土l．86  士4．18   

AUCo＿ユOH  8．85士3．77  32．l  79．0土24．2   

土10．7  

MRT  7．67  11．1  
土1．79  ±2．94   
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Itisbelievedthatthenon－1inearityispredominantlydueto‘Zero－Order’absorptionprocesswith  
extensivehepaticmetabolism・Theexactreasonfbr’zero－Order，absorptlOnSuChasatransporteror  
activemechanismhasnotbeenidentined・Thezero－Orderabsorptiondoesnotfu11yaccountforthe  
dose－disproportionalclearanceandvariability．Cmaxislinearwithdose；AUC maybehigherat  
highestdoseduetoslightsaturationofmetabolicclearance・   

・   Specialpopulations   

Specialpopulationsuchaselderly，pregnantWOmen，thosewithrenalorhepaticimpalrmenthavenot  
beenspecifical1ystudied・   

Theabsenceofdataintheelderlymightbeacceptableastheindicationsoughtisprimarilyinchildren  
anduseintheelderlyisnotantlCIPated・Similarly，renaldysfunctionmaybeunlikelytosign摘cantly  
afftctkineticsofstiripentoIwhichisextensivelymetabolisedintheliver・  
However70％oftheadministereddoseisexcretedasmetabolitesintheurineandrenalimpalrment  
mqyafftctthis．   

Theabsenceofanydataonthekineticsofstiripentolinthosewithimpairedhepaticfunctionand  
secondly，absenceofinformationonhepaticfunctionassessmentinthoserecelVlngStlrlpentOlarea  
concemasasigni鮎antefftctandinteractionwithotherAEDsmetabolisedbytheliver（CYP450  
enzymes）couldbeexpectedinsuchpatients・  
Duetothelackofdataonthekineticsinpatientswithimpairedhepaticandorrenalfunction，theuse  
ofstiripentOlinthesepatientsisnotrecommendedandthisisrenectedintheSPC・   

Cわfんかe〃  

ThereislimitedinformatioIJdata regarding the distribution kinetics ofstiripentoIspec漬callyln  
children・Considering that the predominant use ofstiripentolis expected to bein children，the  
applicant，upOnrequeStOftheCHMP，COmmittedtoperfbrmaspecincpopulationpharmacokinetic  
studyinchildreninordertoestablishthisasapost－authorisationfo1low－upmeaSure・   

●  Phamacokineticinteractionstudies   

StiripentolinhibitsseveralCYP450isoforms（3A4，2C19，2C9，2D6andlA2）・Thesehavebeen  
assessedinoneinvitrostudyandoneinvivostudy・  
InteractionswithAEDs suchascarbamazeplne，phenytoin，phenobarbital，Clobazamandvalproate  
have been assessed as combinationsWith an arbitraTy dose reduction of50％（25－75％range）  
recommendedfor allagents when combinedwith stiripentol・Asseveralofthese agents were  
administered simultaneouslyln anumberofstudies，itis not possibleto difftrentiateindividual  
interactions．  

StudiesarelackingregardingconsequencesofgeneticpolymorphismoftheseCYPisofbrmsonthe  
interactions・NodataonconsequenCeSOfpolymorphismofenzyme－PathwaysinvoIvedinstiripentol  
metabolismareprovidedeither．InteractionswithotherdrugS（non－anticonvulsantproducts）havenot  
beenstudiedindetailsalthoughwerepartiallyexploredintheinitialinvitrostudy・  
M毎Orinteractionsarewithotheranti－ePilepticdrugs（anticonvulsants）・Overall，Stiripentolappearsto  
potentiateotherAEDsincontrollingseizureactivity・IntheKerretalstudy，Stiripentolreduced  
Carbamazepine（CBZ）doserequirementsbyinhibitingclearanceby50j＝16％・  
Tran et alin1996con頁rmedthese and provided aregression equation describingthe e飴ct of  
StlrlPentOlonCBZ－epOXide・  
Farwelletal（1993），Studiedeffbctsofaddition ofstiripentOlto acombination ofAEDs overa  
24－Weekperiodandreportedadecreaseofseizureactivityortaverageby70％（5－95％）・  

Levyetal（1984）andsubsequentstudiesusingacombinatlOnOfStiripentoIwithphenytoin（Steady  
dose）suggestedawiderangeOfdosereductions（25－66％）・  
OtherstudiesortrialsshowthatadditionofstiripentoltoconstantdoseofPB（Phenobarbital）raised  
steadystateconcentrationvariablybetween8－80％（mean44％）・Individualinteractionsmayhave  

providedabetterunderstandingofpharmacologybutposesaclinicalprobleminSMEIwhereinthe  
SeizureactivityisresistanttomultipledrugS・  
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Pharmacodymamics   

●  Mechanism of action 

The anticonvulsant activity of stiripentoIwas primarilyinvestigatedin animalmodels and  

subsequentlystudiedinmaninshorttermandlongtemlClinicalstudies．   

PutativeantlepileptlCmeChanismshavebeenattributedtothefbllowingfactors；   

・   tOenhancingthecentralsynapticavai1abilityofGABAbyinhibitionofGABA metabolism  

andpossibly，inhibitionofsynapticGABAreuptake．   

・   Stiripentol’sinhibitory efftct on CYP450isozymes（1A2，2C19，2C9，2D6and 3A4）  

COntributestoits antlepileptlC aCtion by enhancement ofplasmalevels ofco－administered  
AEDs．  

PrimaryandSecondarypharmacology  

A truerelationship between plasmaconcentration and efftct has notbeen studiedasthere are no  
monotherapystudiesandintravenouspreparationsofstiripentolarenotavailablefbrhumanuse．Three  
Studiesin adultepileptics（Levy1984，n＝6；Kerr1991，n＝7and Tran1996，n＝16），prOVidesome  
infbrmationaboutdifftrentdosesofstiripentolused．However，theclinicalefftctofthesedosesin  
termsofreduction 

． 

activityremains unclear．Tran etalin1996found that7mgnJOfstiripentol（plasmalevel）was  
requiredforefftctsoncarbamazepmemetabolism・WhetherotherAEDsareafftctedbysuchalevel  
orsimilarlevelisunclear．   

Secondb7yPharmacology：The efftct ofstiripentolon the cardiovascular and digestive systemsis  
difnculttoassessintheabsenceofplacebo－COntrOlledstudies．Inthepivotalandlong－termOPentrials，  
therewerenomqorcardiovascularadverseevents・However，efftctsonthedigestivesystemwere  
diverseandsignlficant，althoughnotsystematicallydocumented．Forexample，VOmiting，Weight－loss，  
andanOreXiaareconsistentlyseenandintheclinicaltrials，Significantweightlosswasnotedbymany  
individuals．Themechanismoftheseefftctsremainsunknown．   

CYP450enグmeinductionorinhibition：StiripentolisapotentinhibitorofCYP450isozymesinthe  
liver and brain．Itislikely that stlrlpentOlinl1ibits CYPisoformsin alltissues．Thereis thus  
POtentiationofallothercommonlyusedanticonvu1sants・DataoninteractionsWithotheragentsare  
limited．Threes；udiesinadultepileptics（Levy1984，Kerr1991andTran1996）providesome  

infbrmation about di脆rent doses ofstiripentolused．But these data arelimited．The applicant  
COmmittedto perform anin vitro study as a post－authorisation fbllow－uP meaSure，tO eXplore the  
enzymesinvoIved．   

Clinical efficacy 

The development programincluded two plVOtalefficacy trials conductedinthetarget population，  
SMEI．PreliminarydatafbremcacyofstiripentolinSMEIcomesfromoneslnglestudy，theSTEV  
Where250fthe233patientswerediagnosedwiththiscondition・  
Overalltherearetwopivotaltrials（65patients），4supportingstudiesand30theropenStudiesthat  
assessedemcacyofstiripentolinallformsofepilepsy．Ofthese，dataregardingthetargetpOpulation  
isavailableonlyfrom2pivotal，1supportive（STEV）andoneopenstudy（STILON）・Thesestudies  
aresummarisedinthetablebelow：  

SummarvtabIeofEfricacvstudies．  

en Stud  Duratio爪   A  e  Dia  enosis Prima 1D  Desi  
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Posology  meds  （yea門）Imぐ1．  
⊂riteria  

Endpoint  arm  

entred／  

PiYOtalstudies．  

STICLO－FR  

BC－299   

STICLO－IT  

BC－385  

STP50／mgkg VPA and N；41；  
Clobazam   

STP50／mg几g VPA and N＝24  
Clobazam 23 compl 

＝3 months； 3－18  

1   mth years  
baseline  
2monthDB  

SMEI－   50％  
DB，Rand，  
Placebo，  
multicentre  
studies  

specific 
（Dravet  
1982），at  
least4丘【s  

／month  

Seizure  
reduction  

SupporポYeStudies  
Martinez－  0pen，Phased 2700－  
Lage1986；Study  3000mg／day  

BC－244  
Phase－ⅠⅠ  

CBZ  N＝29；  8  wk 16－57  Mono or STP failed  
（n＝17）， n＝12 0n ba5eline，   yearS Bi  

PHT（＝2）STPonly； STP  （30．5j＝9，therapy・  
and PB N＝27 fbr replacement 7）； 9 complex  
（＝7）  STP＋AED － OVer 8 women partial  

weeks  selZureS．  

in AED  

resistant  

epilepsy  

Change in  

Seizurefieq  

U 坑ts in  
72％；  

Phase－Il，   60mgand（dO－  
Prospective， 28）  

SB，  90mg几釘day  
then on 

SB；triphasic  65－83mg／kg／d CBZ  

233Pts   4wksPh－1； 2－15  Children  

12wk－STP years  with  
phase  （120mal re丘actory  

es）  epilepsy  

STEV study 
BC－288  

L＆Gstudy  
BC－274   

STICAR－  
BC246  

N＝24；10 60days  
Females  

l－22yrs Lennox－  
Gastaut  
Synd  

＜20  ＞30kg，  

yearS  

DB， Multi－ 2000mg／day CBZ  －130  
Centre，Phase  
III  

Open Studies 
STISEVR  Phased，DB variable  CBZ  N＝67  Partial  

SelZureS  
32  

responders，  
17toSTP  

U  rits  

12．9土4．2 to  

2．7土1  at  

llmth 

Rascol，1989  0pen，Pilot， 1500mg／day CBZ  
700土49m  

N＝7，（5 4 months Adults； Complex  
men）  FU  21・57  pa血al  

yrS  SelZureS  g，  
PB＝5，  

VPA＝3，  
As  
required  

0pen label，4000mg／day  
Study  ln  
France；  
Observational，  

N＝155  3－5years  Compassionate use，al1responders  
丘om STICAR，WOW，Lennox，  
STEV，STIVERandSTTCLO  

STILON  

BC－387  

●  Dose response studies 

Controlledmonotherapydoseresponsestudieswith Stiripentolarenotavai1able．Very ftwstudies  
indeedexaminedthisaspectalthoughdi脆rentdoseswereusedindif托rentstudies．Doseresponse  
StudiesinthetargetpOPulation（SMEl）havenotbeenconducted・Manyoftheear1ierreportsand  
Studiesusedfixeddosesofstiripentol．The1990STICARstudy，（adultsoradolescentsofatleast  
30Kg）usedafixeddoseof2000mg／day・IntheWOWstudy，（Patientsaged15－65yearS）a丘xeddose  
Of3000mg／daywasused．Thefirstattemptatusingincrementaldosescame丘omLennox－Gastaut  
Study（1993，BC－274，patientsagedl－22years）wheredoseshigherthan50mg此gwiththehighest  
rangingfrom75－83mgn（gWereuSed．  

Studieswheresomedoseresponsedatamaybeextracted；   

Study   Comedicatiotl   STP（Stiripentol）  

dose（／day）   

Levyetal，1985；  CBZ   2400－3000mg－10wks  MeanCBZClf己11fi・6．1j＝1．1to2，0  
土0．7L／h   

Levyetall粥7  CarbamaZePlne   1000－3000mg－2wks  FallinCI；CBZE／CBZratioU   
Levyl卵4，   5PHT，3PB，2CBZ，  600，1200＆2400mg  Mean phenytoin Clreduced fiom  

andlClobazam  29．5土13．4to6．48土2．6   

Ke汀Ⅰ991   CarbamaZeplne   1500－3000mg   CBZClreduced；  
Adultsl．25士0．25toO．61士0．14   

Tran199（i   CBZ土otherAED   60mg此g－4week5   CBZmetabmaxima11ya舵ctedatSTP  
90mg／kg－8week5   7mg／Lplasmalevel（CBZE／CBZratio）   
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Other AEDS Seizurereduction－mOdest．  60mg／kg  and  

90m釘k釘day   

Theabovestudieshoweverprovideinsufficientinformationregardingvariationsindosageandthe  
hencede丘niteconclusionsmaynotbedrawnbasedonthese．AstherearenointravenousStudies，and  
Oraladministrationisbelievedtoexhibit‘ZeroorderabsorptlOn’athighdoses，truedoseresponseis  
difncult to assess and remains unknown．In the STICLO studies（Pivotal），a fixed dose of  
50m釘kg／daywasadopted・Thebasisfbrselectionofthisdoseisunclear斤omtheabovestudies．Itis  
OnlyintheSTICLOstudies（asdiscussedbelow）thatthebestevidenceofefncacyofanydoseisseen．  
Consequently，50mg耽g／dayistheonlyrecommendeddoseproposedintheSPC．   

●  Mainstudies   

There are two main pivotalstudies（STICLO－France and STICLO－Italy）thatincluded the target  
populationofSMEIandhadidenticalprotocoldesignsenablingsomecomparisonandpoolingofdata．  
Duetotherarityofthetargetcondition，thenumbersincludedineachsttldyweresmall（42and24  
TeSpeCtively）・1nthenrstSTICLO－Francestudy，thesewereonlytheprelimiparyorpilotnumbersand  

lnview ofthe significant difftrence between treatments，the data monltOring board decided to  
terminatethestudywithoutadditionalrecruitment．   

METHODS  

Bothstudies，STICLO－FranceandSTICLO－Italy，Weredoubleblind，multicentre，placebo－COntrOlled  
andrandomised，1astlngabout3months．  
Stu4ypartic4，antS：ThepartlCIPantSWhowere3－18yearsold，Withdiagnosed SMEI，and atleast  
4tonlc－ClonicseizurespermOnthwereincluded．Additionallytheyhadtobereceivingclobazam（max  

20mg／day）andvalproicacid（≦30mgrkg／dqy），pOSSiblyreceivingprogabideorper－reCtaldiazepam．  
Dosesotherthanthesewerealteredtobringtheminlinewiththisprotocol．   

J）し・．ヾf∫′∫・イJ／Jl・り〟‘〟ハ  

The attached scheme displays the trialsequence used（Fig－4）・The VPA（Valproic acid）dose of  

15mgn（g／dayduringbaselinewassubsequentlyamendedto≦30mgn（g／day（byprotocolamendment）．  
Thiswasdonetocounteractthepoorcontrolofseizuresandthereforeraisesthepossibilityofbaseline  
imbalance－innuenclngtheresults・Inbothtrials，thecomparisonperiodwasonlytwomonths．  
ThefbllowupperiodofopenlabelstlnpentOlthencontinuedontotheSTILONstudy，aSSeSSlnglong  
term use of stiripentol in these children. 

CI■805m帥葛西町 v2  V3  V4  

Fig－4；StudydesignofSTICLOstudies（FrandIT）   

Theparticipantselectionanddesignofthestudy（baselineandtreatmentperiodof4and8weeks）  
appearacceptableandinaccordancewithstandardtrialsfbranti－epilepticdrugs・Alongerperiodof  
treatmentwouldhaveprovidedbettercluestowardsthelong－termefncacy ofstiripentol．（atleast  
12weeksasperCHMPguidelines）．   

TTeatments：Stiripentoldosewasnxedat50mg几g／day・Therationaleforthisdoseishowevernot  
SpeCincallysupportedbytheSTEVstudyfindingsthatused60and90mg几g／dayinchildren・  
Moreover，thechoiceoftheconcomitantmedicationsappearsalittlearbitraryasitisunclearfromthe  
STEVstudyresultsorprotocoliftherewasasignificantlybetterresponseinthevalproate＆clobazam  
groups．Thechoiceoftheanti－epileptlCS perrnittedisinlinewiththeclinicalmanagementofthis  

condition．   

0りec〟ve∫：  
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