
Regardingtheimmunotoxicpotential，thereviewofthe伽dingsindicatethatthesechangesdonot  
appeartobeinn免ⅣOurOfadirectefftctofrutinamide，althoughthiscaLrmOtbeexclude・Therefbre，  
thispotentialwi11bemonitoredinthepost－authorisationphaseasdescribeintheriskmanagement  

plan   

Treatment－relatedincreasesintheincidencesofbenignthyroidfo11icularadenomaswereobservedin  
malesat60and200mgn’g・Thistum0uriscausedbythee飴ctonthepituitary－thyroidaxis，also  
observedintherepeated－dosetoxicitystudies．ThedisruPtionofthepituitary－thymidaxisisawell  
knownratspecincphenomenonandthus1acksclinicalrelevanCe・   

Inthetoxicokineticstudyonlyplasmaconcen埠tionsfromthecanCerStudyinratsaregiven，nOAUC－  
valuesarecalculated・At200mgn’g，theAUCisestimatedtobeapproximately3600pmol－hr几・The  
AUC－1evelsglVeamargintomaximumclinicalexposureofapproximately2・   

・ ReproductionToxicity  
穐rJ∫J吋α〃dgαケe椚占ワ0〃わ滋veJ甲me〃J  

InthemaleratnoadverseefftctsonftrtilityparameterSWereSeenatuptO150mgn’g・Testisweight  
wasunafftctedbytreatment，however，nOhistopathologyontestiswereperformed・Histopathologyon  
malegenitalorganS，includingtestis，WaSperformedintheratcarcinogenlcitystudyandinthe26／52  
weekrepeated－dosetoxicitystudy，andnoadverseefrtctswererecorded・Infemalerats，nOefftctson  
ftrtilityparameterSWereSeenatuPtO150mgn’g・Anincreaseinpost－implantationlossesandstill  
births was seen atthe highdose，tOgetherwith signs ofmatemaltoxicity・For malesinthe Fo  
generationNOAELwas50mgn’g，forfemalesnoNOAELwasestablished，forFIPuPS，theNOAEL  
WaS15mgn（g．  

加ゎワ0二々JαJ（おveJ甲∽e〃J  

b7ratS，therewasnoevidenceofteratogenicpotentialafter300mgn’g・Theskeletalanomaliesand  
variantS SeeninFlgenerationareconsidereddueto aretardation ofossi重cationalongwiththe  
decreaseoffttalbodyweight．Thesefindingswereseenatdoseswithsignsofmaternaltoxicityinall  
dosegroups・TheNOAELforFod禦SWaSnOteStablished，inpupsNOAELwas20mgn’g・  
h7rabbits，nOevidenceofteratogenlCPOtentialwasseen・Theskeletalvariationsanddecreasedfbtal  
weightsoccurredatdoselevelswheredamSShowedreducedfbodconsumptionanddecreasednet  
bodyweightgain，thustheef托ctsareconsideredduetomaternaltoxicity・NOAELfordamSandpups  
was30mgn’g・Inrabbits，nOAUC－1evelsweresubmitted・lntoxicokineticstudy76／1987，plasma  
concentration a氏er repeated－dosing with200mgn’g WaSl15pmol几，Which gives an exposure  
approximatelythesameasmaximumclinicaJexposure（Cmax）・  

ルe〝αねJα〃dク0∫加ゎJ鹿ve／甲椚e〃い〃CJ比ガ〃g椚αJer′7αJル〃C如〝  

1hmice，administeredupto500mg此g舟omgestationday15tolactationday20，nOadverseefftctson  
anyofthematernalorpupparametersevaluatedwereseen・TheNOAELsformatemaltoxicityandfor  
theofF5pringwereboth500mg几g・ThemargintomaximumhumaneXPOS㌣reisapproximatelyl・5  
1nrat，threepen－pOStnatalstudieswereconducted・Intwocross－fostenngstudiesrufinamidewas  
administeredatadoseof150mg耽g丘omgestationday15today2lofgestationorday14of  
lactationTreateddamsdisplayeddecreasedfoodconsumptionandbodyweightparameterS・Aslight  
decreaseinpupweightandpupsurvivalatbirthandonlactationdayO－4wasseenmainlyininutero  
treatedpupsandnotcross－fostered，andininuterotreatedpupsandcross－fosteredtountreateddams・  
Instudy997078，ratSWeredosedwithupto150mgn’g丘omgestationday6today200flactation・  
At150mgrkg，CNSrelatedsymptomsanda飴ctedbodyweightparameterSWereSeeninthedams・At  
thesedose，anincreaseofpupmortalityandpupweightperlitterwasobservedondaylto2lof  
lactatlOn．Therewerenotreatment－relatedefftctsontheotherparameterSStudied，includingpostnatal  
development・TheNOAELinthisstudywas30mg耽gfortheFofbmalesandfbrtheFlO飴pring，  
InnClusion，thee飴ctssenOnfttalweightsandsurvivalareconsideredrelatedtomatemal  
toxIClty，afftctingthefbtuseslnuterO・  
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／）山′勅′Jん′′＝満山仇・．、／′リーJ・l・、叩‘JI〃…巨仙／rlJ〃り∧  

l）istributionstudiesindicatedthattheembryo／fttuswasexposedtorufinamidethroughouttheperiod  
Oforganogenesisintheembryo－fttaldevelopmentstudies．Inbothratsandrabbitsdistributionwas  
alsoseentothemammaryglandssuggestlngthatrufinamideand／oritsmetaboliteswouldbeexcreted  
Withthemi1k・Therefore，breast－fbedinglSnOtreCOmmendedasstatedintheSPCsection4．6．   

ぶJ〟訪e∫∫〃W力fc力班eq伽r加g伽vg〝混α〃わ7d旬αreゐ∫edα〝‘れ）r、ルrJ力erの′dJ〟αねd  

lhrats（dose－rangefindingstudy），puPSWeredosed斤omdqys7to21postpartumortoday35pos（  

Partum・Tubular dilatationin the renalmedulla，aSSOCiatedwith mineralization，Ofone animalat  

60mgn’gandinseveralanimalsat200and600mgn（gWaSSe・  
lnthepivotalstudy，Wheretheanimalsweredosedatmaxlmum150mgn’gforuptolOweeks，  
decreased activityand pup weights，increased relativeliverweights，Centrilobularhepatocellular  

hypertrophyandpitultaryCytOPlasmicvacuolationwasseen・AllotherparameterSWereunafftctedby  

treatment・TheNOAELwas15mgn’g・Itcanbeconcludedthat，instudieswithjuvenilerats，nO  
additionaltoxicitywasseenthanWaSalreadyknown丘omrepeated－dosestudiesperformedinadult  
animals・Theadversee蝕ctsinthekidneyseeninthedose－rangefindingstudy，WaSalsoseeninthe  
CarCinogenicitystudyandinrepeated－dosetoxicitystudy92－100inrat．   

1わBeagledbgs，tWOStudiesus1ngJuVenileanimalswereconducted・1nthepivotalstudy，Wheredogs  

Weredosedatmaximum200mgA’gfor13weeks，SOftfaeces，hepaticpigmentaccumulationwasseen・  
TheNOAELwasconsideredtobe5mgn（g，inviewofthetreatment－relatedincreaseinALTand  
histopathologicalfindingsintheliverat200mgrkg・Systemicexposur？inyoungandmaturedogswas  
Similarfbrthesamemg此gdose・TherewasnomargintothemaxlmumClinicalexposure；atthe  
NOAELsetinthejuvenilestudies，5mgn（g，theexposureisO．03andO．05formalesandftmales，  
respectively，Ofmaximumclinicalexposure．  

In conclusion，regarding the reproductive toxicitystudies，nOindications ofru丘namide being  
teratogenicwasseen・Reproductivetoxicity（POStimplantationlossesandstillbirths）wasseenatdoses  
Wherematernaltoxicitywasobserved．Injuvenileratsanddogsthetargetorganswereliverand  
kidney，aS Seeninadultanimals・Rufinamide did not cause any adverse efftcts on postnatal  
developTPent・TheNOAELsreachedinallthereproductivetoxicitystudies，donotleaveanymargins  

tohumanmaximumexposure・Thus，thereproductivetoxicitystudiesareconsideredinsufncientto  
establishthesafbuseOfru茄namideinhumarlSduringpregnancy・  

●  Toxicokineticdata  

Anoverviewofthetoxicokineticdataandtheexposureratioincomparisontochildrenhuman  
exposuresisglVeninthetablebelow：  

T濃bleヱ1ⅣoI員bletbangesi11他モpivo一見llで匹aI－dosetoxkltYSh劇銭乱ndぐOmp虞ri紬血dtl一血Ⅶg  
expos町でhcbil血℃n．  

AUC（仇24b）帽dos  

Dose  
AUC（鋸甘叫  

Sp∝ies   Notewo血y血d血野  （llmOl血／L）  
tohlullan  

（mg耽g）  exposl汀e＊  

Male  FelI迫1e  Mak  Female   
NoneけすOAEL）   20   NP   NP   Np   Nア  

Rducedbo㊥wei由＝画n弧d  
Rats  灸旧dc∝叩bo軋Increasdl甘  

比或Opa血0lo辞Calcb弧貸eS血kv弘  
200   43ヱ0   3る52  5，4   2．9   

pimitaryandthyTOid  

Histopathologicalchangesillliver   
DoきS  

20   734   352   0＿6   0．3  

b亡rea5edALp   200   991   35SO  0．8   2．S   

Nome師OA五L）   60   1690  2290   1．き   1．8  

C）mOl】旧1gus  

Ⅱ氾Ikeys  Hi或Opa血0lo由cal止弧geS血kv訂  3190  3060  ヱ．5   2，4   

CI10】eli也s   

NP＝nOtper鈷n11ed  
＊HumexrK＞SⅣelevelsinchildrenagedfr01n2yea∫SOldofthelnOStuSualclinicalusewas451Ⅰ寧耽g  
（1ヱ7ヱIunOl血几）．  
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● LocaltoleranCe  
AlocaltoleranCeteStWaSCOnductedinrabbit．Noskinimitatingefftctwasseenafterupto72hours・   

Other toxicity studieses 
Antigenicitykontacthypersenshivitystudies  
Anantigenicity／contacthyperSeruitivitytestwasperformedinguineapigs・Noreactionswere  
observedandthesensitizationratewasO％．  

DeDendence studies 
TwodependencestudieswereconductedinCynomolgusmonkeys・NowithdrawalsignsWereSeen  
a氏er2000r400mgn（gadministeredovera28－daysperiodandnomonkeysselfladministeredusing  
intragastricself－irjectionatdosesof5－20m釘kg・Fromthetestsperformeditcanbeconcluded  
ru重namidedidnotshowdependenceliability．   

Ecotoxicity／environmemtalriskassessmeJlt  
Anecotoxicity／environmentalriskassessmenthasbeenperformedbytheApplicant・Consideringthe  
extensivehumanmetabolism，lowwater－SOlubility，andotherwiselowecotoxicpotencyofrufinamide  
theCHMPsupportstheconclusionthattheenvironmentalriskisnegligible・   

Di紀uSSbnom仙enon－Climi甲1asp∝鹿   

b7Vitro，ru蝕IamideisinvoIvedinmodulation ofsodiumChannels probably by prolonglng their  
inactivestateandhasdemonstratedefricacylnrelevantinvivomodelsofsei2Wedisorders・  
The behaviouraland safbtyphamology studies carried out show thatruhamideiswithout  
unwantedphamacologicale脆ctsatdosesexceedingthosewhichconftranti－COnvu1santprotection・   

Rufimideshowsalowacutetoxicity．IntherepeatedJosetoxicitystudies，themaintargetorgan  
wastheliver．Rufinamide did not showgenotoxic potential．Thereis noevidence ofteratogenic  
POtentialineitherratorrabbit，butshowedreproductivetoxicityatdoseswherematemaltoxicitywaS  
Seen．  

Thejuveniletoxicitydataforratanddogindicatethatthejuvenileisnotmoresensitivethanthe  
matureanimaltothetoxicityofrufinamide．Inaddition，theratstudyshowednoeffbctsonbehavioral  
andphysicaldevelopment．   

Regardingtheimmunotoxicpotential，decreasedbonemarrowcellularity（dogs／rats），lymPhnodes  
（dogs化aboons）and spleen（baboon）were observedinconsistentlyinrepeatJose toxicity and  
carcinogenicitystudies・No relevant負ndings have been detectedinthe clinicaltrials・However，  
clinicalhematologicaladverse eventswi11be monitoredinpost－auth0risation as part ofthe  
pharmacovigilance risk management plan. 

Concemingthe carCinogenicityaspects，inthe mouse，increasesinhepatocellular adenomas and  
carcinomasandinincidenceofosteomasinbothsexesatthehighdosewereobserved．Treatment－  
relatedmyelo斤brosiswasalsoseenatmidandhighdoseinbothftmalesandmalesinmice・  
Themechanismofthismyelonbrosisremainsunknown・Nevertheless，thisisregardedaspartofnbro－  
osseous1esions（FOL），Whichisthoughttobeagedependent．Inthisparticularcase，regardingthe  
hyperOStOSisand osteomas，theincreased exposuretofluorideandmouse－SpeCinc retro－viruS are  
contributingfactors・Thereforeitisprobablynotpredictiveofdevelopmentofmyelo重brosisinhuman・  
Inanycase，theriskofmyelonbrosiswillbemonitoredintheriskmanagementplan   

Ru爪namideshowsnophysicalorovertpsychologicaldependenceliabilityincynomolgusmonkey・  
Runnamideshowednoskinimitation，COrrOSiveorsensitizationpotentialintheskinirritationstudyin  
rabbitandinthecontacthypersensitivitystudyperformedinguineapigs．  
Thereanosaftty－relatedconcernswithrespeCttOimpurities，degradationproductsandexcipients・  
TheenvlrOnmentalexposureresulting録omthelimiteduseOftheproductwi11below・  
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4  ClinicalaspeCtS   

Introduction   

PharmaCOkinetics studies have been completed to acceptable，COntemPOrary Standards，andin  
accordanCeWithGCP．  

ClinicalstudiesinitiatedpriortotheefftctivedateofGCPregulationswereconductedinaccordance  
withtherelevantstandardsatthetime．  
Accordingtothereportthesponsorclaimedal1clinicalstudiesinitiateda允er1995wereconductedin  
accordancewiththeprlnCiplesofGCPandSinceJanuary1997，allstudieshavebeenincompliance  
withICHguidelinesonGCP（CPMP／ICH／135／95）・  

AsonlyoneplVOtalstudywasperformedtosupportthisMarketingApplication，aninspeCtionwas  
requestedandperformedintwosites，OneinUSandoneinEurope・Theconclusionwasthatthe  
recordedandreporteddataoftheinspeCtedsitesseemtobetruStWOrthyandreliabletotheinspectors・   

Al1clinicalstudiesimitiatedafter1995were conductedinaccordancewiththepnnciplesofGCP・  
SinceJanuary1997，a11studies have beenin complianCe WithICH guidelines on GCP  
（CPMP／ICH／135／95）．Studiesinitiated priorto the efrtctive date ofGCP regulations were  

conductedinaccordancewiththerelevantstandardsatthetime．   

Pharmacokinetics   

Theovera11clinicalpharmacologyprogramofru爵namideconsistsof23studies，including353healthy  
subiectsand25patients，treatedeitherwithru負namideorplaceboorboth・Twenty－tWO（22）studies  
wereconductedwithhealthysubjects，OneStudyincludingalsopatientswithrenalimpalrment・One  
studywasconductedinpaediatricpatientswithepilepsyAdditionally，phamacokineticinぬrmation  
舟om clinical e庁icacy and saftty studies were included in a population  
pharmacokinetic／phamacodynamic（PKPD）analysis・ThePKpopulationincludedlO72patientsand  
PD population 1725 patients. 

・d〝αケJわαJ〝好ー加I血  

Rufinamideconcentrationswere measuredinplasmaandinurinecbllectedfromhealthy su切ects  
duringthebioavailability，bioequivalenceandclinicalphamacology studies・Rufinamidewasalso  
measuredinplasmafollowlngru貢namideadministrationinallthepivotalclinicaltrials，i・e・in10  
clinicalstudiesconductedbetween1991and2004．  
Dif托rentanalyticalmethodsforthemeasurementinbiologicalsamplesofru石namideweredeveloped  
andvalidatedthroughoutthehumanClinicaldevelopmentofrufinamideeitherinEuropeorinthe  
United States and cross－Validated between the two sites．Eight bioanalyticalmethods have been  
validatedfortheassayofru頁namide（anditsmainmetaboliteCGP47292）indifftrenthumanmatrices  
（plasmaandurine）・  

Unti12004，allmethodsconsistedinHPLCwithUVdetection．Initial1y，themethodsinvoIvedmanual  
extraction．Later，autOmatedextractionwasdevelopedusingroboticsystems．TheanalysISrangeWere  
approximately25－2000ng／mifbrO・5miplasmaand125－1000ng／mlfbrO・1mlurine（FR）or50－  

4000ng／ml（USA）．Accuracyandprecisionweregeneral1ysatisfactory・  

In2004，aLC／MS／MSmethodwasdeveloped．ThecalibrationrangeWaS20to20000ng／ml・Thebias  
wasless than2％and the precision had CV＜5・3％in samples・The extraction used protein  
precipitation；theHPLCwasreversephaseliquidchromatography・ThemethodwasusedforanalysIS  
ofsamplesinthemostrecentstudyinhealthysuqects（E2080－AOOl－001）overadoserangeof800to  

7200mgperdaymultipledoses・  

● dム∫♂ノアJわ〝  

Ru頁namideischemicallystableandneutralinsolution・Thesolubilityinwateraswellasingastric  
andintestinalnuidislow．RunnamidehasaslowabsorptlOnWithaTmaxofabout4－7hours・Ina  
populationPKanalysisofthedataffomstudyE2080－AOOl－001（usingaone－COmpartmentfirst－Order  

absorptionandelimination），theabsorptionconstant（Ka）wasestimatedtoO・21h－1andtheabsorption  
halト1ifbto3・4hours・Theabsorpt10nWOuldthenstillendurefor12hoursandthusafftctthe山model－  
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independent”estimations oftheterminalhalfllift．Thisis rough1yinlinewith aWagnerNelson  
analysisperformedwhichshowedthatthedoseisabsorbedin9hours．  

ActiveaplCaltobasolateraltranSPOrtOfru点namidehasbeenobservedinCaco－2cells・Themetabolite  
CGP47292hasbeenfoundtobeactivelysecretedfromthebasolateraltoaplCalsideofthemembrane  
（ieouttotheintestinal1umen）．RufinamidewasnotmetabolisedtoCPG47292duringitstranSpOrt  

舟omtheapicaltobasolateralcompartment．DataindicatethatrufinamideisnotasubstrateforP－gP，  
butbutthe roleofothertransporterssuchasOATP－B，implicatedintheuptakeofsome（mainly  
acidic）drugS丘omtheintestinallumen，CannOtbeexcluded．  

βん′（ハ・り山裾／叶  

Theabsolutebioavailabilityofru坑namidehasnotbeendeterminedinmanduetothelowaqueous  
SOlubility ofthe drug．The mean丘action ofthe dose recoveredin urine，mainly as metabolite  
CPG47292，WaS82％indicatingthatatleastthispartofthedoseisabsorbedinsomeform．  
The bioavai1abilityisless than dose－prOpOrtionalwithincreasing dose（See SeCtion”dose  
PrOPOrtionality”）・   

Co〝甲αrね0〝q／打ねJ♪m〟Jα力b〃∫W油β〝由力edpro血cJ  

During clinicaldevelopment，SeVeraloralformulations were evaluatedin healthy su叫ects andin  
Patients．Tabletsinstrengthsof50，100and200mgwereproducedusingarollerdrycompaction  
method（RC）aJ）d are refbrredto asthe ClinicalService Form（CSF）．These tabletswereusedin  
approximatelyhalfoftheclinicalstudiesinhealthysu切ectsandinthreee餓cacyandsafttystudiesin  
patients，atdosesofupto3200mgperday．  
Later，Whenahighertabletstrengthwasneeded（400mg），theprocesswaschangedtowetgranulation  
（W）andtowetgranulationwithapre－densi瓜cationstep（WP）．Thesetabletsarerefヒrredtoasthe  
FinalMarketImage（FMl）．TheFMItablethadadif艶rentcompositionthantheCSFtabletandisthe  
formulationtobemarketed．TheFMItabletisfilmcoatedtomasktheslightlybittertaste．FMltablet  
StrengthsoflOO，200and400mghavebeenusedinal1theremainingclinicalpharmaCOlogystudies  
andin5clinicalandefficacystudiesinpatientswithepilepsy，1nCludingthepivotalclinicalstudyO22．  
An oralsuspensionformulation was developed and evaluatedin healthy subiects．However，nO  

SusPenSionisavailableformarketuseinyoungChildren．Theapplicantcommittedtodevelopsucha  
formulationforchildreninthepost－authorizationphase（Seefo11ow－uPmeaSureS）  

Two200mgCSFtablets，WereCOmparedwith one400mgFMIfilm－COatedtabletunderfbdand  
fasting conditions．The results（Table below）indicate that concomitantfoodintakeimproved the  
bioavai1abilityofthe400mgtabletssigni重cantly．TheFMI400mgandCSF200mgformulations  
Were nOt bioequlValent as the FMItablets gave higher AUC and Cmax ofruhamide．In a  
bioequivalencestudy，theFMIformulation，gaVe20％higherAUCtheCSFformulationunderf邑d  
COnditions．Inthelargepopulationpharmacokineticanalysis，theFMItablewasestimatedtoglVea  
86％higherAUCthantheCSFtablet（SeefurthersectionpopulationPK）．  

Pbarmacokinetics ofrtlfinamide aLter administration ofthe400mg FMIand200mg CSF  
brmulation（mean土SDandmedianfbrTmax）StudyO37  

CSFfbd2＊200mg  FMI  fbd  FMIfasted 400  90％CIof mean  

400mg   mg   ratio：FMI／CSF   

AUCo＿C。（ug＊h／ml）  69．85土13．55   84．33土13．S4  63．25土14．6l   1．16－1．26   

AUCo＿1as（（ug＊h／ml）  68．63土13．16   83．10土13．33  6l．78土14．34   1．16－l．27   

Cmax（ug／ml）   3．30士0．37   4．42士0．57   2．85土0．52   1．27－1．4l   

Tmax（h）median   6．00   4．00   6．00  

瑚〟e〃Ce紳od  
Foodincreasesthebioavailability（AUC）ofrufinamidebyapproximately34％andthepeakplasma  
COnCentration by56％when administered as the FMIformulation，Which wasusedinthe pivotal  

Clinicalstudy．Therefore，itispreftrabletoadministerrufinamidewithfbodasrenectedintheSPC．  
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● か血書r蕗〟Jわ〃  

Ru貞namideis30％boundtoplasmaproteins．Theapparentvolumeofdistributionisabout75L  
（populationestimate）andincreaseswithincreasingbodysurfaceareaandislargerinadolescents・  

● 風物血M血川  

ルゐJα占0／∫∫〝7  

Ru重namidehasaterminalhalf二1ifeofabout10hoursandiseliminatedbymetabolism．  
A負er a radiolabe11ed dose，the radioactivity observedin plasma almost completely consists of  
runnanideandthe metabolite CPG47292．The main part（82％）ofthe AUC ofradiolabelled  
COmpOundsconsistedofrufinamide・CPG47292contributedtoapproximately13％oftheAUCof  
radiolabelled compounds．Tbe half－1ives ofradioactivity，ー戚namide and CPG47292were very  
Simi1ar（9vs．8hours）．  

The main metabolic pathwayis catalyzation by carboxylesterase（S）（CES）which hydrolyzes the  
（：arboxylamide groupleadingtothe fbrmation ofCGF47292，an aCidicand pharmacologlCally  
inactivederivative．CESenzymesarepreSentintheliverbutalsoinothertissuesincludingthebrain・  
MinormetaboliteswereformedbyglucuronidationofCGP47292・  
CytochromeP450－mediatedmetabolismisveryminor．1h－Vitrostudiesshowedthatrunnamidehad  
】ittleornosignificantinhibitorycapacityfbrthefbllowinghumanP450enzymes：CYPIA2，CYP2A6，  
CYP2C9，CYP2C19，CYP2D6，CYP2El，CYP3A4／50rCYP4A9／11－2．   

1ncynomolgousmOnkeysandmice，aglutathioneco町ugateisbeingformed・Duringitsfbrmation  
lluorideions are released．This pathway has been associated with cholelithisand osteomasin  
PreClinicalstudies・ItcannOtbecompletelyexcludedthatglutathionecoqugatesareformedinhuman  
butifso，theamountsaresmal1．ThisisrenectedintheSPC．   

血creJわ〝  

CGP47292isananionatphysiologlCalpHandisexcretedlargelyinurine・Themeanfractionofthe  
doserecoveredinurine，mainlyasmetaboliteCPG47292，WaS82％．Only2％ofthedosewasfoundin  
urineinunchangedformthe丘rst48hoursa航erdosing・  

● β〃∫叩′呼〃′′わ〝α叫α〝d血Ig卸g〝庇〃Cfg∫  

Rufinamideshowsdose－dependentpharmacokineticswithlessthanproportionalincreasedinexposure  
with dose．¶le dose－dependencyis presentfor allstudiedformulations・The pharmaceutical  
documentationindicatesthatthisisrelatedtothepoorwatersolubility．Therateofdissolutionwas  
lowerwhenthedosetobedissoIvedincreased．  
）tmayalsoberelatedtotheactivein－tranSpOrtOfrufinamideintheintestineindicatedbyinvitro  
；uSayS．Thedose－dependencylSpreSentwithinthetherapeuticdoserange・   

Thepharmacokineticsofru抗namidewasstudiedaftera400mgslngle－doseandatteradministration  
Of400mgb．i．dunderftdconditionsfor4・5daystoyoungandelderlyhealthyvolunteers・Aslight  
decreaseinexposure／increaseinoralclearanCeWaSSeenalsointhisstudy（Seefbllowingtable）  

Table：Singleandm111tipledosepharmacokitLeticsofrufinamide（400mgvs400mgb．i．d．）  

Singledose  Multipledose  

Cmax   Tmax（h）  AUCO－00  Cmax   Tmax（h）  AUCO－12h  Tl／2（h）  

（ug／ml）  （ug＊〟ml）  （ug／ml）  （ug＊Ⅳml）   

Elderly   4．6土l．1   6．0士2．1  84．5土23．5  7．6士l．5   3．9士2．4  66．2土10．3  8．3土1．1   

Young   4．2土0．7   6．6士1．9  8l．0土18．8  7．5士1．1   46．l．5   72．3土1．5  10．2士2．4   

Thepharmacokineticsofru蔦namidedoesnotappeartobemarkedlytime－dependent・Nonorasmall  
inCreaSeinoralclearancewasseenundermultiple－doseconditions・  
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・ Targetpopulation  
C鋸んかe〝  

ThetargetPatientpopulationmainlylnCludeschildren・However，therearef己wfu11pharmacokinetic  
pro創esinpaediatric patients・Instead，theapplicanthasperfbrmedapopulationpharmaCOkinetic  

analysISincluding both adultand paediatric patients・Simulations have been submitted showing  
predictionsOfthe讐pOSureSreSulting録omtherecommendeddosesindi脆rentbodyweightranges・  

ThemedianSyStemlCe竺P？Sureispredictedtobe33％higherinpatientswithabodyweight＜30kgas  
comparedtothe remalnlng Patients．Thevariabilitywas also higherresultingin95％percentile  
exposuremorethandoubleashighasintheotherpat車entgroups・Themainclinicalefncacyandsaftty  
datahasprobablybeencollectedinpatientsweighingmorethan30kg・  
AttherequestofCHMP，theapplicantfurtherdiscussedwhichdoseisthemostsuitableinthepatients  
weighingunder30kgusingsimulationmodelevaluationplotsandfurtherpopulationPKanalysis  
plottingthefrequencydistributionofagesandweightsinthepopulation（SeePopulationPKanalysis）・   

Special populations 
上ルビrα〃dre〃αJ叫Pαf〃”e〃J  

ThepharmacokineticsofrufinamidewaLSnOtalteredinpatientswithimpairedrenalfunction・DialysIS，  
resultedina12％decreaseinexposureandthereforedonotrequiredoseadaptation・Nostudyhas  
beenperformedinpatientswithliverdisease・Severehepaticimpalrmentiscontraindicated・   

（力ゐerク甲〟ねrわ〃∫  

NoclinicallyrelevantdifFtrencesrelatedtosex，raCeOrtheelderlywerenotedinpopulationPK  
analyses，  
TherewereseOutliers（4inthestudiedpopulation）withmany－foldhigherru加amideexposures  
thantheremalnlngPatients．Noreasonforthishasbeenident摘edandtheapplicantisencouragedto  
furtherinvestigatethispost－marketing（e・g・geneticpolymorphismofcarboxylesterases）   

Population PK analysisis 
The doseofru丘namideistitrated a允erclinicalresponse．The e脆ct ofseveralvariables willbe  
compensatedforbythetitrationifperformedsufncientlyslowly・However，thee飴ctofexternal  
factors such as concomiteLntly used drugS，aS Wellas changing organfunction may need dose－  
a4justmentsduringtreatmentandisofimportanCe・Also，thedose－titrationmethodwasinvestigatedto  
besuitableforpatientsoverthelargeageandweightrangeintendedfortreatment・  

TheresultsshowthatthemedianSyStemic？ⅩPOSureispredictedtobe33％higherinpatientswitha  
bodyweight＜30kgascomparedtotheremalnlngPatients・Thevarial）ilitywasalsohigherresultingin  
95％percentileexposuremorethandoubleashighasintheotherpatientgroups・  
AIso，intheabsenceofvalproate，dosingchildren＜30kgwithdi飴rentBMIupto800mgresultsin  
similarexposure，Showingthattheefftctofbodysizeisverylimited・Therefbre，adosereglmenin  
adptedintheSPCaccordingtotheseparameterS（bodyweight，COnCOmitantuseOfvalproate）   

However，theeffbctduetovalproatecannOtbeassessedfu11yduetothewaythecovariateeffbctwas  
modelled．A newanalysis has been requested by CHMP as a post－marketing commitment and  
dependingontheresultsanewstudyPKstudymayneedtobeperfomledinordertoinvestigatethe  
e脆ctofvalproateonrufinamidepharmacokineticsinpaediatricpatients（upto12years）・Atpresent，  
theproposednewmaximumdoseof400mg／dayisconsideredsatisfactory・  

Finally，intheSPC，there9？mmendeddoserangeis200mgtolOOOmg／dayinpatientsweighingless  

than30kg．InpatientrecelVlngValproate，themaximumrecommendeddoseis400mg／day（Seeabove  
aJldPKinteractions）．Theproposedrecommendeddoserangeis400－1800，400－2400and400－3200  
mg／dayinchildrenandadultsweighing30－50，＞50－70and＞70kg，reSPeCtively・   

● PharmaCOkineticinteractionstudies   

Runnamide didnotinhibitthe main cytochrome P450enzymesin vitro・The druglS a mild to  
moderateinducerofCYP3A4．Treatmentwithru丘namide400mgb．i．d．resultedina55％increasein  
triazolamclearanCe．Theefftctmaybemorepronouncedathigherru頁namidedoses・・ItcannOtbe  
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excludedthatru伽amidemayalsodecreasetheexposureofdrugSmetabolizedbyotherenzymes，Or  
lransportedbytransportproteinssuchasP－glycoprotein．   

lnthepresenttreatmentofLGS，uSuallyvalproateiscombinedwithabenzodiazeplneandoneofthe  
neverAEDs（lamotrigineandtopiramate）．Thus，ru丘namideislikelytobecombinedwiththesedrugS．   

Rufinamide moderately reduces the plasma concentrations ofphenobarbitalbut grve a moderate  
jncreaseintheplasmaconcentrationsoflamOtrlglneandcarbamazeplne．Thesemoderatee脆ctsare  
COnSideredtobenon－Clinicallyrelevant．Note脆ctontheclearanCeOftopiramate（P－gpSubstrate）waLS  
noted after repeat dosing ofru重namide・However，Sinceru丘namide may significantly decrease  
Phenytoin clearanceandincrease average steady state plasma concentrationsOfco－administered  
Phenytoin（byO－50％inchildren，lesspronouncedinadolescentsandadults），COnSiderationshouldbe  
giventoreducingthedoseofphenytoin．TTlisisreflectedintheSPC．   

Valproateincreasestheexposureofruhamide．The mostpronouncedincreases were observedin  
Smallerpatients oflow bodyweight（＜30kg）．The needfor a嘩ustment ofru丘namide dosagesis  
mentionedintheSPC（SeeabovediscusSioninPopulationPKsection）．  

Theplasmaconcentrationsofru重namidearedecreasedbyphenytoinandotherbarbiturates，SuChas  
CarbamaZeplneandprimidone．ThisismentionedintheSPC，Theactivein－tranSpOrtOfrufinamideis  
inhibited by both phenytoinand valproatein vitro．The mechanism ofinteractionis presently  
unknown．PossibleexplanationsincludeCESinhibitionorefnuxtransporterinhibition．   

Pbarmacodynamics   

Mechanism of actionon 

The prlmaryinvitropharmacodynamic dataindicatethatru重namideinteractswiththeinactivated  

StateOfthesodiumchannelandslowsconversiontotheactivestatetherebyreducingthe丘equencyof  
action potentialsinratneurons，anefftctthat could contribute to blockingthe spread ofseizure  
activity舟omanePileptogenicfocus．However，theexactmechanismofactionisnotclear．   

・ PrimaryandSecondarypharmacology  
Jn vitro studies have revealedthatruhamidelimitsthe丘equency ofnring ofsodium－dependent  

actionpotentialsinratneurons，Whichcouldcontributetoblockingthespreadofseizureactivity丘om  
anepileptogenicfbcus・Ru頁namidewasefftctiveinabroadrangeOfaLnimalmodelsofgeneralized  
tonic－Clonic seizwesandmodelsofpartialseizures（SeenOn－Clinicalpart）．Therelevanceofanimal  

modelstohumaJlepilepsyisunknown．  
OtherpharmaCOloglCalef托ctsofrunnamideincludeananalgesicefftctinmodelsofneuropathicpaln，  
Ru頁namidehasbeeninvestlgatedfbritsefftctsonhyperventilationrelatedEEG．Thedrugdidnot  
af詣ctEEGfrequencyandhadnoefftctonhyperventilationrelatednegativeEEG，Shift．   

Concentration－reSPOnSeanalysesinhealthysu句ectshasdemonstratedthatrufinamidecauseSaSmall  

increaseinheartrate，prOpOrtionaltoru丘namideconcentration，e．g．heartrateispredictedtoincrease  

by2・7bpmatanaVerageSteadystatecopcentrationofruhamideof15ドg／ml■Ru血amidecausesa  

SmalldecreaseincorrectedQT，prOpOrtlOnaltorunnamideconcentration，OfO・50msprlpg／ml，  

Whichequatestoadecreaseof7．5msatatypical15トIg／mlru貞namideconcentrationinpatlentS．   

A single dose of800mgrufinamide administered to young su句ects neitherdelayed norreduced  

f，Vent－relatedpotentialssuchastheNlOOandtheconting？nCynegative 

． 

afftctEEGfrequencyandhadnoefrtctonhyperventilationrelatednegativeEEG－Shift．  
Nevertheless，theresultsdonotallowconcludingthatrulinamidehaslesscognlt10nimpalrlngef詣cts  

thanotherknownAEDs．Thepossibleimpactonlearn1ng，inte11igence，andalsogrowth，endocrine  
functions，pubenyandchildbearingpotentialwi11bemonitoredinpost－authorisationasdescribedin  
theRiskManagementPlan．  
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NonlinearmixedefftctsmodellingusingNONMEMwasappliedtoexploretherelationshipbetween  
thetotalseizure丘equencyandtheru坑namideexposure・Fromthe頁nalmodelitwasconcludedthat  
theseizure丘equencydecreasesproportionallytotheexposureofruhamide，eXpreSSedasaverage  
concentrationsatSteadystate．Thedecreaseinnumberofseizureswasneithera飴ctedbythetypeof  
epilepsynortreatmentwithotherantiepilepticdrugS・ThePDsimulationresultsshowthatthemain  
reductionoftotalseizurefrequencyoccursduringthe丘rstweekoftreatment・   

Climiealemcacy   

Ninedouble－blind（8compIeted），COntrOlledstudiesareincludedinthisapplicationtoevaluatethe  
Safetyandefncacyofru重namideinepilepsy－relatedindications・  
ThepivotalstudydemonstratingtheefncacyofruhamideinthetargetPOPulation（asa句unCtive  
therapyin childrenand adults with LGS）was Study O22，a double－blind，Placebo－COntrOlled，  
randomized，Parallelgroupstudy．  
Thispivotalclinicalstudy（StudyO22）hasbeenplannedandperfomledaccordingtocurrentstandards  
andrecommendations育omguidelinesforthetreatmentofepilepsy抑dinaccordancewithpublished  
studydesignsofotherantiepilepticdrugSinthisindication・Nevertheless，themaintenanCephase（10  
weeks）isshorterthantherecommendedone（12weeks）丘omtheNoteofGuidanCeOnClinical  
InvestigationofMedicinalproductsintheTreatmentofEpilepticDisorders（CPMP侶WP／566／98）・   

Theotherclinicalstudiesperfbrmedbetween1991and2001providesupportiveclinicalinformation・  
Thesupportingstudiesare：   

・StudiesAE／PT2，AE佗TlandO21A：aSa4iunCtivetherapyinadultswithre舟actorypartial  
SelZureS，   

・StudyO21P：aSaqjunctivetherapyinchildrenwithrefractorypartialseizures，   
・StudyO18：aSa句unctivetherapyinadultsandchildrenwithprimarygeneralizedtonicclonic  

（PGTC）seizuresand，   

・StudiesO16andO38：aSSubstitutionmonotherapyormonotherapyforpartialseizuresinadults  
andadolescents．   

A totalof1240subjects receivedru丘namideand635subjects received placebo over atreatment  
Periodofupto12weeks・   

Efncacydata丘om30pen－1abelextension（OLE）studiesarealsoprovided‥linpatientswithLGS  
（StudyO22E）and2inadultswithpartialseizures（StudiesAE佗TIEandO21AE）・Atotalof758  
Subjectsreceivedrufinamideinthesestudies・   

Inadditionseveralotheruncontrolledstudieswereperformed．   

・ Doseresponsestudy   

StudyAE佗Tlevaluatedtheefncacyofdifftrentru貞namidedoses（200，400，800，andl，600mg／day）  
inpatientswithpartialseizureSOnuptOthreeconcomitantantiepilepticdrugS（AED）・  

● 肋助〃血  

Thiswasamulticenter，double－blind，randomized，placebo－COntrOlled，5－armparalleltrial・Thecore  
trialconsistedofa3－mOnth prospective Baseline Phase fbllowedby randomizationto a3－mOnth  
double－blind treatment phase．Wereincludedin or out－patients，age15－65withinadequately  
COntrO11edpartialseizTreSWithorwithoutsecondarilygeneralizedseizures（i・e・4seizures／month  
duringthe6monthsprlOrtOtheBaselinePhasewhowerebeingtreatedwithl－3concomitantsAEDs  
ataconstantdoseforatleast4iveeksbefbretheBaselinePhase．Additionalcriteriaforrandomization  
were compliant Patients with atleast9seizures during the Baseline Phase and no changein  
concomitantAEDdose．  
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On entry to the double－blind treatment phase，patients were randomized equally to one of丘ve  
treatments groups（200，400，800，andl，600mg／day orplacebo）．There were no dose titration．  
Treatmentwasadministeredoral1yinatwice－dailyreg）men．  

Thepnmaryvariablewasthetotalseizurefrequencyper28daysinthedouble－blindTreatmentPhase．  

A totalof647patients met theinclusion／exclusion criteria，COmPleted the3－mOnth prospective  

IiaselinePhase，andwererandomizedtotreatment・AIJ647patientsreceivedstudydrugandwere  

includedintheintent－tO－treatpOpulation・Themediandurationoftherapywas84days（12weeks）in  
eachofthe5treatmentgroups．  
1t should be noted that theincluded patients were adults with partialseizures which were not  
adequatelycontrolledwithstandardAEDs．Tbetypeofepilepsyandtheageofthepatientsarethus  
notrepresentativefortheappliedindication，theLennox－Gastautsyndrome，Whichoccursmainlyln  
children．  

● 点eざ〟〟∫  

アrf椚αワ∈伊cα甲Ⅴβrfα∂Je・■わJαJ∫e加rビタe曾〟e〃叩クer2β卸  

Totalseizure魚■equenCyPer28daysduringthebaselineanddouble－blindphasesissummarized  
bytreatmentinthefo1lowlngtable：   

TabIe：Summaryoftotalseizure丘equencyper28days（StudyAE佗Tl，ITT）  
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Inconclusion；thenlinimumefftctivedoseinadolescentsandadults（15－65years）ininadequately  
COntrO11edpartialselZureSwithorwithoutsecondarilygeneralizedseizuresappearstobe400mg／d，  
administeredasequallydivideddosesevery12hours・Thethreedoses400，800and1600mg／day  
appeartobesimilarlyefftctiveinthisstudy．   

● Mainstudy   

TheprlmaryefficacystudyinthedevelopmentprogramisStudyO22，adouble－blindplacebo－  
COntrOlleda4junctivetherapystudyintheLennox－Gastautsyndrome，withanopen－1abelextension   

METHODS   

StudyO22wasamulticenter，double－blind，placebo－COntrOlled，randomized，parallel－grOupStudy・   

・＼血小八′′・J／し小J′山  

Patientsincludedinthepivotalstudymusthavebetween4and30years，beenonafixeddoseofone  
t‘）threeAEDsduhngthe28－dayBaselinePhase，hadadiagnosisofinadequatelycontroIledseizures  
associated with LGS whichincluded both atypicalabsence seizures and drop attacks（Or Other  
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nomenclaturethatdefinesidenticalseizuretypesuchtonic－atOnicorastaticseizures）・Otherseizure  
typeSmayhaveincludedtonic，tOnic－Clonicormyoclonic・ThediagnosisofLGSwasbasedonthe  
InternationalLeagueAgainstEpilepsy（ILAE）andconfirmedwithdirect6－tO24－hourvideo－EEG  
recordings，hadatleast90seizuresinthemonthpriortothe28－dayBaselinephase，hadanEEG  
within6monthspriortothebaselinedemonstratingaslowspike－and－WaVepatternandacomputed  
tomography（CT）scanOramagneticresonanCeimaging（MRl）study，COnfirmingtheabsenceofa  

PrOgreSSivelesion・  

Patientswithatreatableaetiologyofseizures（activeinftction，neOplasm，metabolicdisturbanCe），a  
history ofgeneralizedtomic－Clonic statusePileptlCuSwithinthe30days pnorto baLSeline while  
complyingwithappropriateAEDtherapyoranintermittentbenzodiazeplneuSeOfmorethanfour  
singleadministrationspermonthpriortobaseline，ahistory（Withinthe6monthspriortobaseline）of  
apsychiatric／mooddisorder（DSMIV），nDtCOnSistentwithLGS，Whichrequiredmedicaland／or  
electroconvulsive therapy were excluded. 

7ナビαJ椚e〃ね  

Patientsmusthavebeentreatedforatleast28consecutivedaysimmediatelypnortorandomization  
（Visitl）witha且xeddoseofonetothreeconcomitantAEDs）・AlladditionalAEDsmusthavebeen  
discontinuedatleast30dayspriortothe28－daybaselinephase・   

Followingabaselinephaseconsistedofa28consecutivedays（4weeks）subjectswererandomisedto  
receiverufinamideorplacebo・RandomizationoccurredonDayOandtreatmentbeganonthemorn1ng  
ofDayl．Ru頁n郡1ideormatchingplacebowasadministeredorallywithbreakfhst（approximately  
7：00－8：00a．m．）andagainwithsupperoraneveningsnack（approximately7：00－8：00p・m・）・   

DuringtheTitrationPeriod，doseswereincreasedbasedonweight・IftolerabilityproblemsarOSe，the  
dosemayhavebeentitratedmoreslowiyattheinvestigator，sdiscretion・However，thedoseattheend  
oftheTitrationPeriodwastobethedosethepatientremainedonduringthe entireMaintenance  
Period．IncaseofpoortolerabilityduringtheMaintenanCePeriod，dosagereductionsWerePermitted・   

0むec血e∫  

Theoqectiveofthisstudywastoevaluatethesafttyandefncacyofru伽amiderelativetoplaceboas  
a句unctivetherapylnpatientswithinadequatelycontrolledseizuresassociatedwithLGS・  
Seizure舟equency wasexpressedastherateper28daysinboththeBaselineandDouble－Blind  
Pha5eS．   

0〟加椚e詭〝唾）0加ゎ   

Ru缶namide would be considered efftctiveifconditionland2werefu1mled（Primary efncacy  
Variables）：   

1・Thepercentreductionintotalseizure丘equencyper28daysinthedouble－blindphaserelative  
tothebaselinephasewassignificantlygreater（p＜0．025；tWO－Sided）forrufinamidethan  
placebo・  

2．Bothofthefo1lowlngendpointweremet：   
・Thepercentreductionintonic－atOnicseizure丘equencyper28daysinthedouble－blindphase   
relativetothebaselinephasewassignificantlygreater（p＜0・025，tWO－Sided）forruhamidethan   
placebo．   
・The sei2ure SeVerityratingfrom the GlobalEvaluation of the patient’s condition was   
significantlygreater（p＜0．025，tWO－Sided）forru頁namidethanPlacebo・   

Percentchangeinseizure丘・equenCy（PCH）wasde茄nedasPCH＝100＊（T－B）rB，WhereTandBare  
the seizure倉equencyper28daysinthe double－blind phase andbaselinephaLSe，reSpeCtively・A  
negativePCHindicatedareductioninseizurefrequency・  
Theseizureseverityratingwasa7－pOintassessmentperformedbytheparent／guardianattheendof  
thedouble－blindphase・Ascoreof＋3indicatedthatthepatient，sseizureseveritywasverymuch  
improved，aSCOreOfOthattheseizureseveritywasunchanged，andascoreof－3thattheseizure  
SeVeritywasverymuchworse丘ombaseline・  
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