
Regardingtheimmunotoxicpotential，thereviewofthefindingsindicatethatthesechangeSdonot  

appeartobeinn血vourofadirectefftctofru負namide，althoughthiscannOtbeexclude．Therefore，  
thispotentia）wi11bemonitoredinthepost－authorisationphaseasdescribeintheriskmanagement  

plan   

Treatment－relatedincreasesintheincidencesofbenignthyroidfo11icularadenomaswereobservedin  
malesat60and200mgn’g・Thistumouriscausedbytheefftctonthepituitary－thyroidaxis，also  
Observedintherepeated－dosetoxicitystudies・Thedisruptionofthepituitary－thyroidaxisisawell  
knownratSpeCificphenomenonandthuslacksclinicalrelevance．   

InthetoxicokjneticstudyonlyplasmaconcentrationsfromthecanCerStudyinratsareglVen，nOAUC－  
Valuesarecalculated・At200mgn’g，theAUCisestimatedtobeapproximately3600pmoILhr几．The  

AUC－1evelsglVeamarglntOmaXimumclinicalexposureofapproximately2．   

・ ReproductionToxicity  
凡r〟〟少α†dg叫g川島ワ0〝わ鹿veJ甲∽e〝J  

Inthemaleratnoadverseeffbctsonfbrtilityparamet＄rSWereSeenatuptO150mgn（g．Testisweight  

WaSuna飴ctedbytreatment，however，nOhistopathologyontestiswereperformed・Histopathologyon  

malegenitalorgans，includingtestis，WaSPer血rmedintheratcarcinogenicitystudyandinthe26／52  
Weekrepeated－dosetoxicitystudy，andnoadverseefrtctswererecorded．Infemalerats，nOe飴ctson  

fbrtilityparameterSWereSeenatuPtO150mgnq；・Anincreaseinpost－implantationlossesandstill  
birthswas seenatthehighdose，tOgetherwithsigns ofmaternaltoxicity．Formalesinthe Fo  
generationNOAヱLwas50mg耽g，forftmalesnoNOAELwasestablished，forFIPuPS，theNOAEL  

Wa515m帥g．  

伽∂り竹重ねJ（おl′eJ甲椚e〃J  

hrats，therewasnoevidenceofteratogenicpotentiala食er300mg几g．TheskeletalanOmaliesand  
VariantsseeninFlgenerationareconsideredduetoaretaqdation ofossi負cationalongwiththe  
decreaseoffetalbodyweight・Thesefindingswereseenatdoseswithsignsofmaternaltoxicityinall  
dosegroups・TheNOAELforFodaTSWaSnOteStablished，inpupsNOAELwas20mgkg・  

1hrabbits，nOevidenceofteratogemcpotentialwasseen．TheskeletalvariationsBLnddecreasedfttal  

WeightsoccurredatdoselevelswheredamSShowedreducedfbodconsumptionanddecreasednet  
bodyweightgain，thusthee飴ctsareconsidefedduetomatemaltoxicity・NOAELfordamSandpups  

WaS30mgA’g・Inrabbits，nOAUC－levelsweresubmitted・Intoxicokineticstudy76／1987，Plasma  

COnCentration afterrepeated－dosingwith200m帥g wasl15pmol几，Which givesaneXPOSure  
approximatelythesameaSmaXimumclinicalexposure（CEE．aEX）．  

タre〝αねJd乃dpo裏わβねJゐγeJ甲椚g〃い〝CJ批ガ喝椚αJemdJカ〃C血〝  

hzmice，administeredupto500mg此gfromgestationday15tolactationday20，nOadversee飴ctson  
anyOfthematemalorpupparameterSeValuatedwereseen・TheNOAELsformaternaltoxicityandfor  
theoffipringwereboth500mgn（g・ThemargintomaximumhumaneXpOSureisapproximatelyl．5  
h7rat，threepen－POStnatalstudies were conducted．Intwocross－fostering studiesrufinamidewas  
administeredatadoseof150mg此gfromgestationday15today2lofgestationorday14of  
lactationTreateddamsdisplqyeddecreasedfoodconsumptionandbodyweightparameters．Aslight  
decreaseinpupweightandpupsurvivalatbirthandonlactationdayO－4wasseenmainlyininutero  
treatedpupsandnotcross－fostered，aJldininuteT・Otreatedpupsandcross－fosteredtountreateddams．  
lnstudy997078，ratSWeredosedwithupto150mgrkg舟omgestationday6today200flactation．  
At150mgn（g，CNSrelatedsymptomsanda蝕ctedbodyweightparameterswereseeninthedamS．At  
thesamedose，anincreaseofpupmortalityandpupweightperlitterwasobservedondaylto2lof  

lactation・Tbere・WerenOtreatment－relatedefftctsontheotherparametersstudied，includingpostnatal  
development・TheNOAELinthisstudywas30mgn’gfortheFofbmalesandfortheF10蝕pring・  
In conclusion，the e飴cts seen onfetalweightsand survivalare considered related to maternal  
toxicity，afftctingthefetuseSinutero．  
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β由か路〟Jわ乃∫f必gざ加ク「卿d乃けαねα〝d和地血  

Distributionstudiesindicatedthattheembryo／fetusWaSeXpOSedtorufinamidethroughouttheperiod  
OforganOgeneSisintheembryo－fttaldevelopmentstudies．Inbothratsandrabbitsdistributionwas  
alsoseentothemammaryglandssuggestingthatruhamideand／oritsmetaboliteswouldbeexcreted  
withthemi1k．Therefbre，breast－ftedinglSnOtreCOmmendedasstatedintheSPCsection4．6．   

ぷ加ガ田加w鋸cカ血q伽r晦げ抑e〝〟e都血α旬∬eゐ∫e加〝d匂rカ〃力erevα血αJed  

hraLs（dose－range茄ndingstudy），pupSWeredosed舟omdays7to21pos（PartZLmOrtOday35post  
Partum．Tubulardilぬtioninthe renalmedulla，aSSOCiatedwithmineralization，Ofoneanimalat  
60mgn’gandinseveralanimalsat200and600mgkgwasse・  
Inthepivotalstudy；Wheretheanimalsweredosedatma氾mum150mg此gforuptolOweeks，  
decreased activity and pup weights，increased relativeliver weights，Cen扇lobularhepatocellular  
hypertrOphyandpituitarycytoplasmicvacuolationwasseen・Allotherp訂ameterSWereunafrbctedby  
treatment・TheNOAEL was15mgkg・Itcanbeconc）udedthat，instudieswithjuvenilerats，nO  
additionaltoxicitywasseenthanWaSalreadykn0wn丘omrepeated－dosestudiesperformedinadult  
animais・Theadversee飴ctsinthekidneyseeninthedose－range航ndingstudy，WaSalsoseen・inthe  
CarCinogenicitystudyandinrepeated－dosetoxicitystudy92－100inrat．   

hBeqgZb‘わ伊，tWOStudiesus1ngJuVenileanimalswereconducted．Inthepivotalstudy，Wheredogs  
Weredosedatmaximum200mg此gfor13weeks，SO負faeces，hepaticpigmentaccumulationwasseen．  
TheNOAELwasconsideredtobe5mg此g，inviewofthetreatment－relatedincreaseinALTand  
histopatholqgical血dingsintheliverat200mgn’g・Systemicexposur？inyoungandmaturedogswas  

Similarforthesamemgn（gdose・TherewasnomargintothemamumClinicalexposure；atthe  
NOAELsetinthejuvemi1estudies，5mgnq；，theexposureisO．03andO．05formalesandfemales，  
respeCtively，OfmaximumClinicalexposure．  

ln conclusion，regarding the reproductive toxicity studies，nOindications ofrufinamide being  
teratogenicwasseen・Reproductivetoxicity（POStimplantationlossesandstillbirths）wasseenatdoses  
Wherematernaltoxicitywasobserved．hjuvenileratsanddogsthetargetorganSWereliverand  
kidney，aS SeCnin adukanimals・Rufinanide did not causeany adverse e飴cts on postnatal  
development・TheNOAELsreachedinalltherqproduc貞vetoxicitystudies，donotleaveanymargins  
tohumanm拡imtlmeXPOSure・Thus，thereproductivetoxicitystudiesareconsideredinsufBcientto  
establishthesa飴useofru血amideinhumanSddngpregnanCy・  

Toxicokinetic datata 
Anoverviewofthetoxicokineticdataandtheexpostueratioincomparisontochildrenhuman  
exposuresISglVeninthetal）1ebelow：  

TJLble21Z＜ohbkchJ）geSlt）thepIYOtAIrppe＆t－dosetotJdtTSh）dlesAJLdcomp－IbJIYYhdmg  
e王pOS附血亡  鮎仙血ⅦtL 

AU範叫和也05  
Dose  AUC匹加k〉  

S鱒i6   N鹿WO咄血血由  （P甲01血几）  
to血m  

（叫g此由  叩■  

池k  F亡Ⅱ過Ie  Male  Ft江nal亡   

NQm亡（NOAEい   20  NP   NP   Np   Np  
R血bゆwぢi由一寧血孤Id  

R且tS  ぬdc画Q皿．血肌おdm，  
肋q沌血ob由腿l亡如血舷Ⅴ吼  

4320  3652  3．4   2．9   

pi如且nd血叩Oid   

m噂S   
肋opa血olo由mlc血哩缶hliv訂   20   734   352   0．6   0．3  

血α感AIP   200   991   35gO  0．g   2．8   
N血e囲軋）   60   1690  2290  l．3   1．＄  

C叩l¢ⅠⅨ，lg鮎  

血ys  地頭輌亡出血叩S血Iiv∝  3190  3（：略0  2．5   2．4   

Cboldi血s   

NP＝nOl画Ⅶd  

■HⅧme岬）飢間1evels血c出1血馳aきd蝕m2ye訂SOldof血elmS川S血cl血idⅥ父WaS45皿g晦  
（1272llInOl血几）．  
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● LocaltoleranCe  
Alocaltolerancetestwasconductedinrabbit・Noskinirrit叙1nge飴ctwasseenafterupto72hours．   

・ OtbrtoxicityStudies  
AntiEenicitv／contacthvpe柑enSitivitYStudies  

Anantigenicity／contacthyperSenSitivitytestwasperformedinguineapigs．NoreactionsWere  
observedandthesensitizationratewasO％．  

Dependence studies 
TふdependencestudieswereconductedinCynomolgusmonkeys．Nowithdrawalsignswereseen  

after2000r400m釘l唱administeredovera28－daysperiodandnomonkeysself二administeredusing  
intragastricselfこirtiectionatdosesof5－20mgn（g．Fromthetestsperformeditcanbeconcluded  
ruhamidedidnotshowdependenceliability．   

Emtoxici呼／emvkonmentaldskasse∬ment  
AnecotoxicityknvironmentalriskassessmenthasbeenperformedbytheApplicant・Consideringthe  
exknsivehtmanme叫Olism，lowwater－SOlubility，andotherwiselowecotoxicpotencyofru貢namide  
theCHMPsupportstheconclusionthattheenvironmentalriskisnegligible．   

Di別：Ⅶ∬bno皿仙enon－C地Iasped5   

h7Vitro，ru丘namideisinvoIvedinmodulation ofsodiumChamels probal）1y by prolongingtheir  
inactivestateandhasdemonstratedefncacylnrelevantinvivomodelsofsei2Wedisorders．  
The behaviouraland safety phaJ7naCOlogy studies carried out showthatrufimideiswitholrt  
unWantedphmacologicale蝕ctsatdosesexceedingthosewhichcon危rantiーCOnvulsantPrOteCtion．   

R血mideshowsalowacutetoxicity．Intherepeated－dosetoxicitystudies，themaintargetorgzm  
WaStheliver．Rdnamide didnotshowgendoxicpotential．Thereisno evidenceofteratogemic  
potentialineitherratorrabbit，butshowedreproductivetoxicityatdoseswherematemaltoxicitywas  
seen. 

Thejuveniletoxicitydataforratanddogindicatethatthejuvenileisnotmoresensitivethanthe  
mattmanimaltothetoxicityofm瓜namide．Inaddition，theratstudyshowednoeffbctsonbehavioral  
andphysicaldevelopme血．   

RegardingtheimmunOtOXicpotential，decreasedbonemamwce11ularity（do紳s），lymPhnodes  
（do脚00ns）and spleen（baboon）were observedinconsistently 
Ca托inogenicityStudies・No relevant丘nding？have been detectedinthe clinicaltrials．However，  
Clinicalhematological adverse eventswi11be monitoredinpost－authorisation as part ofthe  
phamacovigilanCeriskmanagementplan．   

Concerningthe carcinogenicityaSpeCtS，inthe mouse，increasesinhepatocellular adenomasand  
CarCinoma＄andinincidenceofosteomasinbothsexesatthehighdosewereobserved．Treatment－  
relaIedmyelo航brosiswasalsoseenatmidandhighdoseinbothfemalesandmalesinmice．  
Themechanismofthismyelo丘brosisremainsunknown．Nevertheless，thisisregardedaspartofnbro－  
OSSeOus1esions（FOL），Whichisthoughttobeagedependent．hthisparticularca光，regardingthe  
hyperostosis and osteomas，theincreased exposure to幻uoride and mouse－SpeCiGc retro－viruS are  
COntributingfactors・Thereforeitisprobablynotpredictiveofdevelopmentofmyelo重brosisinhuman  
InanyCaSe，theriskofmyelo頁brosiswi11bemonitoredintheriskmanagementPlan   

Ru重namideshowsnophysicalorovertpsychologicaldependenceliabilityincynomolgusmOnkey．  
Ru重namideshowednoskinirritation，COrrOSiveorsensitizationpotentialintheskinirritationstudyin  
rabbitandinthecontacthyperSenSitivitystudyperformedinguineapigs．  
ThereanOSaftty－relatedconcernswithrespeCttOimpurities，degradationproductsandexcipients・  
Theenvmnmetltalexposureresulting舟omthelimiteduseoftheproductwi11below．  
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4  C）inicalaspects   

IntrodⅥCポ0皿   

Pharmacokinetics studies have been completed to acceptable，COntempOrary Standards，andin   
accordancewithGCP．  

Clinicalstudiesinitiatedpriortothee飴ctivedateofGCPregulationswereconductedinaccordanCe   
Withtherelevantstandardsatthetime．  
Accordingtothereportthesponsorclaimedal1climicalstudiesinitiatedafter1995wereconductedin  
accordanCewiththepnnciplesofGCPandSinceJanuary1997，al1studieshavebeenincompliance  
withlCHguidelinesonGCP（CPMMCH／135／95）．  

As0nlyonepivotalstudywasperformedtosupportthisMarketingApplication，aninspectionwas  
requestedandperformedintwosites，OneinUSandoneinEurope・Theconclusionwasthatthe  

recordedandreportedddaoftheinspectedsitesseemtobetruStWOrthyandreliabletotheinspectors・   

Allclimicalstudiesinitiateda鮎r1995wereconductedinaccordanCewiththepnnciplesofGCP・  
SinceJanuary1997，allstudies have been in complianCe WithICH guidelines on GCP  

（CPhMCH／135／95）・Studiesinitiated priortothee飽ctive date ofGCP regulationswere  

COnductedinaccordanCewiththerelevantstandardsatthetime．   

椚血rmacoldnetics   

Theovera）1climicalphmacologyprogramOfruhamideconsistsof23studies，including353healthy  

Sut如ctsand25patients，treatedeitherwithruhamideorplaceboorboth．Twenty－tWO（22）studies  
WereCOnductedwithhealthysu句ects，OneStu4yincludingalsopatientswithrenalimpairment．One  

StudywasconductedinpaediatricpatientswithepilepsyAdditionally，Phamacokineticinformation  
丘om clinical efficacy and safety studies were includ∈d in a population  
Phamacokinetic4，hamacodynamic（PKPD）analysis・ThePKpopulationincludedlO72patientsand  

PDpopulation1725patients．  

● A〃ゆ政ⅦJ椚創肋〃血  

MnbmideconcenbdonsWeremeBLSuredinplamaandinurinecollected舟omhealthysubiects  
duringthebioavai1ability，bioequivalenceandclinicalphdrmacologystudies．Ru丘namidewasalso  
measuredinplasmafo1lowingruhamideadmimistrationinal1thepivotalclinicaltrials，i・e・in10  
Climicalstudiesconductedbetween1991and2004．  
Di飴rentanalyticalmethodsforthemeasurementinbio）ogicalsamPlesofrufinamideweredeveloped  
andvalidatedthroughoutthehumanClinicaldevelopmentofru丘namideeitherinEuropeOrinthe  
United Statesand cross－Validated betweenthetwo sites．Eightbioanalyticalmethods have been  
Validatedfortheassayofru丘namide（anditsmainmetaboliteCGP47292）indi飴renthumanm血ices  
（pla5maand血e）．  
Unti12004，al1methodsconsistedinHPLCwithUVdetection・Initially，themethodsinvoIvedmanual  
extraction・Later，autOmatedextractionwasdevelopedusingroboticsystems・nLeanalysisrangeWere  

叩PrOXimately25－2000nghnlforO・5miplasmaand125－1000nghnlforO．1mlurineげR）or50－  
4000nghnl（USA）・Accuracyandprecisionweregenera11ysatis血ctory．  

In2004，aLCndSJMSmethodwasdeveloped・Thecalibr釦ionrangeWaS20to20000ng／ml・Thebias  
WaSlessthan2％andthe precision had CV＜5・3％in samples・The extractionused protein  

PreCipitation；theHPLCwasreversephaseliquidchromatography・Themethodwasusedforanalysis  
Ofsamplesinthemostrecentstudyinhealthysubjects（E2080－AOOト001）overadoserangeof800to  
7200mgperdaymuldpledoses．  

● A血〃甲血J〝  

Ru重namideischemicallystableandneutralinsolution．Thesolubilityinwateraswellasingastric  

andintestinalfluidislow・Ru負namidehasaslowabsorptionwithaTmaxofal）Out4－7hours・Ina  

populationPKanalysisofthedata倉omstudyE2080－AOOl－001（usingaone－COmPartment血st－Order  

absorptionandelimination），theabsorptionconstant（Ka）wasestimatedtoO．21h‾landtheabsorption  
halfJliftto3．4hou緒－Theabsorptionwouldthenstillendurefor12hoursandthus＆ctthe“model－  
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independent’’estimationsoftheterminalhalf－1ift・Thisisrough1yinlinewithaWagnerNelson  
amalys）Sperfbrmedwhichshowedthatthedoseisabsotbedin9hours・  

ActiveapicaltobasolateraltranSpOrtOfru血amidehasbeenobservedinCaco－2cells・Themetal）01ite  
CGP47292hasbeenfoundtobeactivelysecreted丘omthebasolateraltoapicalsideofthemembrane  
（ieouttotheintestinallumen）・Ru負nanidewasnotmetabolisedtoCPG47292duringitstransport  
丘omtheapicaltobasolateralcompartment・Dataindicatethatru茄namideisnotasubstrateforP－gp，  
butbutthe role ofothertranSpOrterS SuChasOATP－B，implicatedintheuptake ofsome（mainly  
acidic）drugS舟omtheintestinal1umen，CannOtbeexcluded・  

βわの′dfね鋸J砂  

Theabsolutebioavai1abilityofru負namidehasnotbeendeterminedinmanduetothelowaqueous  
solubilityOfthe drug・The mean舟action ofthe dose recoveredin urine，mainly as metabolite  
CPG47292，WaS82％indicatingthatatleastthispartofthedoseisabsorbedinsomeform．  
The bioavailabilityisless than dose－PrOpOrtional withincreasing dose（See SeCtion“dose  
proportionality’’）・   

C叫卿血叩仲村かm加血欄吼伽地中化加  
Duringclinicaldevelopment，SeVeraloralformulationswereevaluatedinhealthy subiects andin  
patients・Td）1etsinstrengthsof50，100and200mgwereproducedusingarollerdrycompaction  
method（RC）弧darerefヒrredtoastheClimicalServiceForm（CSF）．Thesetabletswereusedin  
approximatelyhalfoftheclinicalstudiesinhealthysu句ectsandinthreeefBcacyandsafitystudiesin  

patients，atdosesofupto3200mgperday・  
Later，Whenahighertabletstrengthwasneeded（400mg），theprocesswaschangedtowetgranulation  
（W）andtowetgranulationwithapre－densi丘cationstep（WP）・Thesetabletsarereferredtoasthe  
FinalMarketImage（FMI）．TheFMItablethadadi飽rentcompositionthantheCSFtd）1etandisthe  
formulationtobemarketed．TbeFMItabletis負lmcoatedtomasktheslightlybittertaste．FMItablet  
strengthsoflOO，200and400mghavebeenusedinalltheremainingclinlcalpharmaCOlogystudies  
andin5clinicalandefncacystudiesinpatientswithepilepsy，includingthepivotalclinicalstudyO22・  

AnoralsuspenSionformulation was developedand evaluatedinhealthy subjects・However，nO  
suspensionisavai1ableformarketuseinyoungChildren・TheapplicantCOmmittedtodevelopsucha  
formulationforchildreninthepost－authorizationphase（Seefo1lotv－uPmeaSureS）  

Two200mgCSFtal）1ets，WereCOmparedwithone400mgFMI創m－COatedtabletunderfedand  
fhstingconditions・Theresults（Tablebelow）indicatethatconcomitantfoodintakeimprovedthe  
bioavai1abilityofthe400mgtabletssigni丘cantly・TheFM1400mgandCSF200mgformulations  
were not bioequivalent asthe FMItablets gave higher AUCand Cmax ofruhamide・In a  
bioequivalencestudy，theFMlformulation，gaVe20％higherAUCtheCSFformulationunderfed  
conditions．InthelargepOpulationphamacokineticanalysis，theFMItablewasestimatedtoglVea  
86％higherAUCthantheCSFtablet（SeefurthersectionpopulationPK）・  

Pharnacokizletics ofrdinamide a鮎r adtniJlistration ofthe400mg FMland200mg CSF  
brmulatiozl（mean土SDatLdmedianfbrTmax）StudyO37  

CSF免d2＊200mg  FMI  fbd  FMIfasted 400  90％CIof mean  

400mg   mg   ratio：FMI／CSF   

i面ml）  69．85士13．55   84．33土13．g4  63．25土14．61   1．16－1，26   

…＊Ⅳml）  68．63土13．16   83．10士13．33  61．78士14．34   1．16－1．27   

m  3．30士0．37   4．42土0．57   2．85土0．52   1．27－1．41   

ed嵐an   6⊥00   4．00   6．00  

AUCo●の（ug＊  

AUCo＿hs．（ug  

Cmax（u釘  

Tmax（h）m  

瑚〟e〃Ce卯od  
Foodincreasesthebioavai1ability（AUC）ofruhamidebyapproximately34％andthepeakplasma  
concentration by56％when admimisteredasthe FMIformulation，Whichwas usedinthe pivotal  
clinicalstudy・nerefore，itispreftrabletoadministerrufinamidewithfoodas止IectedintheSPC・  
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● 上I血かfふ〟血〝  

Ru負namideis30％boumdtoplasmaproteins．Theapparentvolumeofdistributionisabout75L  
（POpulationestimate）andincreaseswithincreasingbodysurfaceareaandislargerinadolescents．  

● 肋加〃〟わ〝  

肋ねムoJお椚  

Ru負namidehasaterminalhalfllifeofal）OutlOhoursandiseliminatedbymetabolism．  
A負er a radiolabelled dose，the radioactivity observedin plasmaalmost completely consists of  
ru血Iamideand the metal）01ite CPG47292．nle main paTt（82％）ofthe AUC ofradiolabelled  
COmpOundsconsistedofrufinamide．CPG47292contributedto叩PrOXimately13％oftheAUCof  
radiolabelled compounds・The half・1ives ofradioactivity，ru重namideand CPG47292were very  
Similar（9vs．8hou指）．  

The main metabolic pathwayis catalyzation by cafboxylesterase（S）（CES）which hydrolyzes the  
Carboxylamidegroupleadingtotheformation ofCGF47292，anaCidicandphamacological1y  
inactivederivative・CESen町meSarePreSentintheliverbutalsoinothertissuesincludingthebrain．  
Minor血etaboliteswereformedbyglucuromidationofCGP47292．  
CytochromeP450－mediatedmetabolismisveryminor．b2－Vitrostudiesshowedthatru血amidehad  
littleornosigmificantinhibitorycapacityforthefo1lowinghumanP450en町meS：CYPIA2，CYP2A6，  
CYP2C9，CYP2C19，CYP2D6，CYP2El，CYP3A4／50rCYP4A9／11－2．   

Incynomolgousmonkeysandmice，aglutathionecoI裏ugateisbeingformed．Duringitsformatioh  
nuorideions a柁released．This pathway has been associatedwithcholelithisand osteomasin  
PreClinicalstudies・ItcannOtbecompletelyexcludedthatglutathionecoqugatesareformedinhuman  
butifso，theeLmOuntSareSmal1．ThisisreflectedintheSPC．   

血creJわ〝  

CGP47292isananionatphysiologicalpHandisexcretedlargelyinurine．Themeanfractionofthe  
doserecoveredintqine，mainlyasmetaboliteCPG47292，WaS82％．Only2％ofthedosewasfoundin  
udneinⅦlCh叫gedfbm血e角帽t4ShoursaRerdosing．  

● 刀〃∫叩叩〃r血朋砂α〝d血竹g卸g〝血〝血  

姐amideshowsdose－dependentphamacokineticswith1essthanPrOPOrtionalincreasedinexposure  
Withdose・The dose－dependencyis presentforal1studiedformulations．The phamaceutical  
documentationindicatesthatthisisrelatedtothepoorwatersolubility．Therateofdissolutionwa5  
lowerwhenthedosetobedissoIvedincreased．  
ItmayalsoberelatedtotheactiveinーtranSPOrtOfrufinamideintheintestineindicatedbyinvitro  
assays・Thedose－dependencylSPreSentWithinthetherapeuticdoserange．   

Thephamacokineticsofru負namidewasstudiedaftera400mgsingle－doseanda食eradministration  
Of400mgb・i・dunderfedconditionsfbr4．5daystoyoungandelderlyhealthyvolunteerS．Aslight  
decreaseine叩OSure／increaseiqoralclearancewasseenalsointhisstudy（Seefo1lowingtable）  

Table：Sing  leandmultipledoseDharmacokineticsofru重namide（400mgvs400mgb．i．d．）  

Sin女1edose  Multipledose  
Cmax   Tmax（h）  AUCO－00  Cmax   Tmax（h）  AUCO－12h  Tl／2（h）  
（ud血1）  （ug＊Ⅳml）   （u釘ml）  （ug■〟ml）   

Elderly   4．（辻l．1   6．0土2．1  g4．5土23．5  7．6土1．5   3．9土2．4  66．2土10．3  8．3土1．1   
Young   4，とヒ0．7  6．6土l．9  81．0土18．8  7．5土1．1   4（i．l．5   72．3土1．5  10．2土2．4   

ThephamacokineticsofrufinamidedoegnotappeartObemarkedlytime－dependent．Nonorasmall  
increaseinoralclearanCeWaSSeenundermultiple－doseconditions．  
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● Targetpopulation  
CJlfJdre乃  

Thetargetpatientpopulationmainlyincludeschildren・However，thereareftwfu11phamacokinetic  
PrO創esin paediatric patients・Instead，theapplicanthas perfbrmed apopulation pharmacokinetic  
analysisincluding bothadult and paediatric patients・Simulations have been submitted showing  
Predictionsofthe讐pOSureSreSultingfromtherecommendeddosesindi飴rentbodyweightrangeS・  

nlemediansystemlCePSureispredictedtobe33％higherinpatientswithabodyweight＜30kgas  
COmparedtotheremalnlngpatients・Thevariabilitywasalsohigher 

． 

datahasprobablybeenco11ectedinpatientsweighingmorethan30kg・  
AttherequestofCHMP，theapplicant血正herdiscusSedwhichdoseisthemostsuitableinthepatients  
Weighingunder30kgtLSingsimulationmodelevaluationplotsandfurtherpopulationPKanalysis  
plottingthe舟equencydistributionofagesandweightsinthepopulation（SeePopulationPKanalysis）・   

Special populations 
エルピrα〝drg〃dJ卸f珊e乃J  

Thephamacokineticsofru負namidewasnotalteredinpatientswithimpairedrenalfunction・Dialysis，  
resultedina12％decreaseinexposureandthereforedonotrequiredoseadaptation．Nostudyhas  
beenperformedinpatientswith1iverdisease・Severehepaticimpalrmentiscontraindicated・   

α力〝ク甲〟ねJわ那  

Noclinicallyrelevantdi飴rencesrelatedto sex，raCeOrtheelderlywerenotedinpopulationPK  
an山yses．  

TherewereseOutliers（4inthestudiedpopulation）withmany－fo1dhigherruhamideexposureS  
thantheremalnlngPatients．Noreasonforthishasbecnidenti負edandtheapplicantisencouragedto  
触herirrvestigatethispost－marketing（e・g・geneticpolymorphismofcarboxylesterases）   

● PopuhtionPKanalysis  
The dose ofrufinamideis titrated afterclinicalresponse．The e飴ct ofseveralvarial）1es willbe  
compensatedforbythetitradonifperformedsufncientlyslowly・However，thee飴ctofextemal  
factors such as concomitantlyused drugS，aS Wellas changing organfunction may need dose－  
a句ustmentsdmingtreatmentandisofimportanCe・AIso，thedose－titrationmethodwasinvestigatedto  
besuitableforpatientsoverthelargeageandweightrangeintendedfortreatment・  

TheresultsshowthatthemedianSyStemicXOSureispredictedtobe33％higherinpatientswitha  
bodyweightqOkgascomparedtotheremalrungPatients・Thevariabilitywasalsohigherresultingin  
95％percentileexposuremorethandoubleashighasintheotherpatientgroups・  
AIso，inthed）SenCeOfvalproate，dosingchildren＜30kgwithdi飴rentBMlupto800mgresultsin  
similareXPOSure，Showingthatthee飴ctofbodysizeisverylimited・Therefore，adosereglmenin  
adptedintheSPCaccordingtotheseparameters仲Odyweight，COnCOmitBLntuseOfvalproate）   

However，theefftctduetovalproatecannOtbeassessedfu11yduetothewaythecovariatee飴ctwas  
modelled．A new analysis has been requested by CHMP as a post－mark寧ting commitmentand  
dependingontheresultsanewstudyPKstudymayneedtobeperfbrmedinordertoinvestigatethe  
efftctofvalproateonrufinamidepharmaCOkineticsinpaediatricpatients（upto12yearS）・Atpresent，  
theproposednewmaximumdoseof400mg／dayisconsideredsatisfactory・  

Finally，intheSPC，there9㌣mendeddoserangeis200mgtolOOOmg／dayinpatientsweighingless  
than30kg．InpatientrecelVlngValproate，themaximumreCOmmendeddoseis400mg／day（Seeabove  
andPKinteractions）．Theproposedrecommendeddoserangeis400－1800，400－2400and400－3200  
mg／dayinchildrenandadultsweighing30，50，＞50－70and＞70kg，reSpeCtively・   

● PharmaCOkineticinteractionstudies   

Runnamide did notinl1ibit the main cytochrome P450enzymesin vitro．The drugis a mild to  
moderateinducerofCYP3A4．Treatmentwithrunnamide400mgb．i．d．resultedina55％increasein  
triazdamClearaJICe．Theefftctmay bemorepronouncedathigh鉱・・rufinamidedoses・・ItcannOtbe  
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excludedthatru伽amidemayalsodecreasetheexposureofdrugSmetabolizedbyotherenzymes，Or  

transportedbytrmsportproteinssuchasP－glycoprotein．   

lnthepresenttreatmentofLGS，uSuallyvalproateiscombinedwithabenzodiazeplneandoneofthe  
neverAEDs（1amotrigineandtopiramate）・Thus，ru負namideislikelytobecombinedwiththesedrugS．   

Ru窮namide moderateJy reducesthe plasmaconcentrations ofphenobarbitalbutgive amoderate  
increaseintheplasmaconcentrationsofIamOtrigineandcarbamaZepme・Thesemoderatee飴cts訂e  
COnSideredtobenon－Clinicallyrelevant・Note飴ctonthecleaTanCeOftopiramate（P－gPSubstrate）was  

noted aRer repeat dosing ofru丘namide・However，Sincerufinamide may significantly decrease  
phenytoin clearanCe andincrease average steady state plasma concentrations ofco－admimistered  
phenytoin（byO－50％inchildren，1esspronounCedinadolescentsandadults），COnSiderationshouldbe  
giventoreducingthedoseofphenytoin．ThisisrefkctedintheSPC．   

Valproateincreasestheexposureofrufinamide．ThemostpronounCedincreaseswereobservedin  
Smal1erpatientsoflowbodyweight（qOkg）・TheneedforaqjustmentOfru丘namidedosagesis  
mentionedintheSPC（SeeabovediscussioninPopulationPKsection）．  
Theplasmaconcentrationsofru負namidearedecreasedbyphenytoinandotherbarbiturates，SuChas  
Carbamazeplneandprimidone・ThisismentionedintheSPC・Theactivein－trmSpOrtOfru重namideis  

inhibited by bothphenytoinand valproatein vitro・The mechanism ofinteractionis presently  
unkn0Ⅵ鳳PossibleexplanationsincludeCESinhibitionorefn皿tranSPOrterinhibition・   

Ph乱rmaCOdymamies   

● Meehanismofaction  
ThepnmazyinviLrophamacodynamicdataindicatethatru丘namideinteractswiththeinactivated  
StateOfthesodiumChamelandslowsconversiontotheactivestatetherebyreducingthe丘equencyof  
actionpotemialsinratneurons，ane脆ctthatcouldcontributetoblockingthespreadofsei2We  

activityfromanepileptogcmicfocus．However，theexactmechanismofactionisnotclear．   

● PrimaryandSecondaJyPhamacology  
h”itrostudieshaverevealedthatru丘namidelimitsthe鮎quencyoffiringofsodium－dependent  
actionpotentialsinratneurOnS，Whichcouldcontributetoblockingthespreadofseiz∬eaCtivityfrom  
anepileptogemicfocus・Ruhamidewase飴ctiveinabroadrangeOfanimalmodelsofgeneralized  
tonic－Clomicseiz∬eSandmodelsofpartialseizu托S（SeenOn－Clinicalpart）．TherelevanCeOfanimal  
modelstohumanePilepsyisunkn0wn．  
Otherphamacologicale飴ctsofruBnamideincludeananalgesice飴ctinmodelsofneuropathicpaln・  
Ru負namidehasbeeninvestiga‡edforitse飴ctsonhyperVentilationrelatedEEG・Thedrugdidnot  
a飴ctEEG録equencyandhadnoe脆ctonhyperventilationrelatednegativeEEG－Shi丘．   

Concentration－reSpOnSeanalysesinheaithysd叫ectshasdemonstratedthatruhamidecausesasmal1  
increaseinheartrate，prOPOrtionalto血mideconcentration，e・g・heartrateispredictedtoincrease  
by2・7bpmatanaVerageSteadystateconcentrationofru丘namideof15llghnl・Ru血amidecausesa  
Smal1decreaseincorrectedQT，PrOpOrtionaltoru丘namideconcentration，OfO．50msperlpghnl，  

Whichequatestoadecreaseof7・5msatatypical15pghnlrufinamideconcentrationinpati6nts．   

Asingledoseof800mgru丘nanideadministeredtoyoungsubjectsneitherdelayednorreduced  
event－relatedpotentialssuchastheNlOOandthecontingencynegativevariation（CNV），butrather  
increasedthe弧IPlitudeoftheNlOO（p＜0・05）・Reactiontimewasnotincreased．Thedrugdidnot  
a飴ctEEG丘equencyandhadnoe飴ctonhyperventilationrelatednegativeEEG－Shi食．  
Nevertheless，theresultsdonotallowconcludingthatrufinamidehaslesscogmitionimpalnnge飴cts  
than0therknownAEDs・Thepossibleimpactonlearmng，inte11igence，andalsogrow血，endocrine  
functions，pube鵬yandchildbearingpotentialwillbemonltoredinpost－authorisationasdescribedin  
theRiskManagementPlan．  
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月e加わ那ゐ¢占eルee〃クねぶ椚αCO〃Ce乃打ロJわ〃α乃d弓伊cJ  

NonlinearmixedefftctsmodellingusingNONMEMwasappliedtoexploretherelationshipbetween  
thetotalseizure舟equencyandtheru茄namideexposure・Fromthefinalmodelitwasconcludedthat  
theseizurefrequencydecreasesproportionallytotheexposureofru缶namide，eXpreSSedasaverage  
COnCentration5；atSteadystate・Thedecreaseinnumberofseizureswasneithera飴ctedbythetypeof  

epilepsynortreatmentwithotherantiepilepticdrugS，ThePDsimulationresultsshowthatthemain  
reductionoftotalseizurefrequencyoccursduringthe丘rstweekoftreatment．   

Cli山亡alef罰cacy   

Ninedouble－blind（8completed），COntrOlledstudiesareincludedinthis叩plicatiohtoevaluatethe  
Safttyandefncacyofrufinamideinepilepsy－relatedindications．  
Thepivotalstudydemonstratingthee餓cacyofru丘namideinthetaTgetPOPulation（asa4iunctive  

therapyin childrenand adultswith LGS）was Study O22，a double－blind，Placebo－COntrOlled，  
randomized，Parallelgroupstudy．  
Thispivotalclinicalstudy（StudyO22）hasbeenplannedandperformedaccordingtocurrentstandards  
andrecommendationsfromguidelinesforthetreatmentofepilepsyandinaccordanCewithpublished  
StudydesignsofotherantiepilepticdrugSinthisindication．Nevertheless，themaintenancephase（10  
Weeks）is shorterthantherecommended one（12weeks）舟omtheNoteofGuidanCeOnClinical  
InvestigationofMedicinalproductsintheTreatmentofEpilepticDisorders（CPMP／EWP／566／98）．   

Theotherclinicalstudiesperfbrmedbetween1991and2001providesupportiveclinicalinformation・  
Thesupportingstudiesare：   

● StudiesAE伊T2，AE瓜TlandO21A：aSa句unCtivetherapyinadultswithrefractorypartial  
SelZuI℃S，   

・StudyO21P：aSa句unCtivetherapyinchildrenwithre放actorypartiaisei2WeS，   
● StudyO18：aSa嘩unCtivetherapyinadultsandchildrenwithprimarygeneralizedtonicclonic  

O）GTC）seizuresand，   

● StudiesO16andO38：aSSubstitutionmonotherapyormonotherapyforpartialseizu柁Sinadults  
andadolescents．   

Atotalof1240subjects receivedru負namideand635subjectsreceivedplacebo overatreatment  
periodofupto12weeks．   

E伍cacydata＆om30pen－labelextension（OLE）studiesarealsoprovided：1inpatientswithLGS  
（StudyO22E）and2inadultswithpartialseizures（StudiesAE／ETIEandO21AE）．Atotalof758  
Subiectsreceivedruhamideinthesestudies．   

InadditionseveralotherunCOntrOlledstudieswereperformed．   

● Doseresponsestudy   

StudyAE佗Tlevaluatedtheefncacyofdi飴rentru重namidedoses（200，400，800，andl，600mg／dqy）  
inpatientswithpartialseizuresonuptothreeconcomitantantiepilepticdrugS（AED）．  

● 肋助β血  

Thiswasamulticenter，double－blind，randomized，Placebo－COntrO11ed，5－armPam11eltrial・Tbecore  
trialconsistedofa3－mOrrthprospective Baseline Phasefo1lowed byrandomizationto a3－mOnth  
double－blind treatment phase・Wereincludedin or out－Patients，age15－65withinadequately  
COntrOlled partialseiz∬eS With orwithout secondari1y generalized seizwes（i．e．4seiz∬eS／month  
duringthe6monthspriortotheBaselinePhasewhowerebeingtreatedwith1－3concomitantsAEDs  
ataconstantdosefbratleast4weeksbeforetheBaselinePhaLSe．Additionalcriteriaforrandomization  
Were COmpliant Patients with atleast9seizures during the Baseline Phase and no changein  
concomitantAEDdose．  
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On entry tothe double－blind treatment phase，Patients were randomized equally to one ofnve  
treatments groups（200，400，800，andl，600mg／day or placebo）．1もere were no dosetitration・  
Treatmentwasadministeredorallyinatwice－dailyreglmen．  

Theprimaryvariablewasthetotalseizu代打equencyper28daysinthedouble－blindTreatmentPhase・  

A totalof647patients met theinclusion／exclusion criteria，COmpleted the3－mOnthprospeCtive  
Ba5elinePhase，andwererandomizedtotreatment．Al1647patientsreceivedstudydrugandwere  
includedintheintent－tO－treatpOPulation．Themediandurationoftherapywas84days（12weeks）in  
eacbof也e5treatmentgroups．  
It should beI10ted thattheinc山ded patients were adultswithpartialseizures which were not  
adequatelycontrolledwithstandardAEDs．Theb，peOfepilepsyandtheageofthepa‡ientsarethus  
notrepresentativefortheappliedindication，theLennox－Gastautsyndrome，Whichoccursmainlyin  
children．  

● R出血鮎  

Pr加αワ亜鉛dαγβrぬぁおこわJαJ∫e加rgタe曾ば乃町クgr2β勾岬  

Totalseiz∬efrequencyper28daysduringthebaselineanddouble－blindphasesissummarized  
bytreatmentinthefo11owmgtal）le：   

Table：Stmaryoftotalseizure丘equencyper28days（StudyAE佗Tl，ITT）  

T桝血Il●鵬8mlp   郎   那m鵬   棚m伽   脚仙  10t拍仙   
仙rd  1お   一名汀   12S   120   1j蛤   

＝f二l  

8■●■一曲  翁．劫円1J汀   釦u馳叶‖Ⅳ   蝕nl．鋸   乱1鄭l已t汀   2l．紺tl劇   

h中間呵  k＝・‘二Il  匹随一り  （已丁781さ．呵〉  （1朋1叫  P．担叫   
巾朗Il鵬■n  

tl■鵬  

M●・棚掴   ■l」酬1．恥   亭．11月1J00   電1，抑0．0丁   掴11．仰   紳．1飢仇t汀   
●伽  笹∝ト1卿I  神仙盛別間  脚的．幻I  町側腫乃．1坤  匹掴11．辞l   
h叩●ll呼  
1肋H肌鵬嶋劇■n  

帥叩鵬  

蜘樽   l．1】yt．防   1．卯月l   肌拇   り†ごl二二   駄別納u汀   

叫○呵托tb  隕鮎喝   P」1a4．1叫   仲劇Hは句   瓜00■．1句  

1二二：l：  
（明帆   

鵬鵬納叫一呵岬一旗叫恒鵬D仙鵬丁触血愉鵬剛山肌鵬舶由h   
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Inconclusion，theminimume飴ctivedoseinadolescentsandadults（15－65years）ininadequately  
COntrOlledpartialseiz∬eSwithorwithoutsecondari1ygeneralizedseizuresappe訂StObe400mg／d，  
administeredasequai1ydivideddosesevery12hours．Thethreedoses400，800and1600mg／day  
appeartobesimilarlye飴ctiveinthisstudy・   

● Mainstudy   

TheprimaryefncacystudyinthedevelopmentprogramisStudyO22，adouble－blindplacebo－  
COntrO11eda4junCtivetherapystudyintheLennox－Gastautsyndrome，Withanopen－hbelextension   

旭1ⅥODS  

StudyO22wasamulticenter，double－blind，Placebo－COntrOlled，randomized，Parallel－grOupStudy，   

叫タαJぉち叩〃ね  

Patientsincludedinthepivotalstudymusthavebetween4and30years，beenona負xeddoseofone  
tothreeAEDsduringthe28－dayBaselinePhase，hadadiagnosisofinadequatelycontro11edseizures  
鮎SOCjated withLGS whichincluded bothatypicalabsence seizures and drop attacks（Or Other  
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nomenclaturethatde負nesidenticalseizuretypeSuChtonic－atOnicorastaticseizures）．Otherseizure  
typesmayhaveincludedtonic，tOnic－Clonicormyoclonic．ThediagnosisofLGSwasbasedonthe  
IntemationalLeagueAgainstEpilepsy（ILAE）andlCOnnrmedwithdirect6－tO24－hourvideo－EEG  
recordings，hadatleast90seizuresinthemonthpriortothe28－dayBaselinephase，hadanEEG  
Within6monthspriortothebaselinedemonstratingaslowspike－and－WaVepattemandacomputed  
tomography（CT）scanOramagneticresonanCeimaging（MRl）study，COn茄rmingtheabsenceofa  
progressivelesion．  
Patientswithatreatableaetiologyofsei2WeS（activeinftction，neOPlasm，metabolicdisturbance），a  
history ofgeneralized tomic－Clonic statusepilepticus within the30days pnor to baseline while  
COmplyingwithappropriateAEDtherapyoranintermittentbenzodiazeplneuSeOfmorethanfour  
Singleadministrationspermonthpriortobaseline，ahistory（withinthe6monthspriortobaseline）of  
apsychiatric／mood disorder（DSMIV），nOt COnSistent withLGS，’which required medicaland／or  
electroconvu1sivdtherapywereexcluded．   

二けed加e乃加  

Patientsmusthavebeentreatedforatleast28consecutivedaysimmediatelypriortorandomization  
（Visitl）witha丘xeddoseofonetothreeconcomitantAEDs）．AlladditionalAEDsmusthavebeen  
discontinuedatleast30dqyspriortothe28－daybaselinephase．   

Followingabaselinephaseconsistedofa28consecutivedays（4weeks）subiectswererandomisedto  
receiverufinamideorplacebo■RandomizationoccurredonDayOandtreatmentbeganonthemomlng  
OfDqyl・Rufimideormatchingplacebowasadminlsteredoral1ywithbreakfhst（approximately  
7‥00－8：00a・rn・・）andagainwithsupperoraneveningsnack（叩prOXimately7：00－i：00p．m．）．   

DuringtheTitrationPeriod，doseswereincreasedbasedonweight．Iftolerabilityproblemsarose，the  
dosemayhavebeentitratedmoreslowlyattheirLVeStigator’sdiscretion．However，thedoseattheend  
OftheTitrationPeriodwastobethedosethepatientremainedonduringtheentireMaintenance  
Period．IncaseofpoortolerabilityduringtheMaintenanCePeriod，dos喝ereductionswerepermitted．   

0りgcJfve∫  

Theo句ectiveofthisstudywastoevaluatethesafbtyande用cacyofruhamiderelativetoplaceboas  
a4junCtivetherapylnpatientswithinadequatelycorrtrolledseizuresassociatedwithLGS．  
Seizure丘equency was expressed astherateper28daysinboththeBaselineand Double－Blind  
Phases．   

仇加椚e∫ん〝ヰ・0加ゎ   

Ru瓜namide would be considered effbctiveifconditionland2wereful丘11ed（primary efncacy  
V訂iables）：   

l．TheperCentreductionintotalse血re丘equencyper28daysinthedouble．blindphaserelative  
tothe baselinephasewas significantlygeater（p＜0．025；tWO－Sided）forru丘namidethan  
placebo．  

2．Bothofthefo1lowlngendpointweremet：   
・Thepercentreductionintonic－atOnicseizure舟equencyper28daysinthedouble－blindphase   
relativetothebaselinephasewassigmificantlygreater（P＜0．025，tWO－Sided）forru丘namidethan   
placebo・   

・The seizure severity rating舟om the GlobalEvaluation of the patient’s condition was   
Signi丘cantlygreater（p＜0・025，tWO－Sided）forrufinamidethanPlacebo．   

Percentchangeinseizure舟equency（PCH）wasde丘nedasPCH＝100＋（T－B）瓜，WhereTandB訂e  
the seizure倉equency per28daysinthe double－blind phaseand baselinephase，reSPeCtively．A  
negativePCHindicatedareductioninseiz∬e丘equency．  
Theseizureseverityratingwasa7－POintassessmentperformedbytheparent／guardianattheendof  
thedouble－blindphase．A score of＋3indicatedthatthepatient’s seizure severitywasverymuch  
improved，aSC（）reOfOthattheseizureseveritywasunchanged，andascoreof－3thattheseizure  
SeVeritywasverymuChworse打ombaseline．  
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