
4．Clinicalaspects   

Introductiom   

TheapplicantSOWndataarelimitedtoapharmacokineticstudyconductedin12healthyvolunteers  
fo1lowingadministrationofsingledoseandrepeateddosesofbetaineandtosafetydatagatheredin  
EUandtheUSA，Clinicalefncacyisbasedon202reportsretrievedfromliteraturesearch・   

GCP   

Accordingtotheapplicant，thestudiesfbllowedallethicalguidelinesinpracticeatthetimeofconduct  
Ofthestudies．NoissuesregardingGCPaspectshavebeenidentifiedduringthereviewofthedossier．   

Pharmacokinetics   

The absolute bioavailability ofbetaine has not been determined．In healthy adult volunteers（age  

between21to49years），afterasingleoraldoseofbetaine（50mgn（g），absorptionwasrapid（tmax＝  
0．9土0．3hoursandaCmax＝0．9土0．2mM）．Betainewasrapidlydistributedintoarelativelylarge  

VOlume（V／F＝1．31／kg），with a slow elimination rate（mean halflift＝14h，mean tOtalbody  
ClearanCe，CL／F，＝84ml／h几g），renalclearance being negligible（5％of totalbody clearance），  

assuminglOO％bioavai1ability．After a repeated dose regimen oflOOmg耽g／day fbr5days，the  
absorptionkineticsdid notchangebutthe distributionhalfこ1ifbwasprolonged sign浦cantly（upto  
36h），indicating saturable transportand redistribution processes，The pharmacokinetic data of  
homocystinuric patients onlong－term betaine supplementationarevery similartothose ofhealthy  
VOlunteers．Thisdemonstratesthatdifrtrencesinbetainekineticsaremostprobablydueto betaine  
depletioninuntreatedhomocystinuriaandareonlymeaningfu1fortheinitialtreatment．   

Thereis a possibility of chemicalinteractionswith certainfoodstuf龍 and antibiotics．These  
interactions，althoughtheyhavenotbeenfbrmallylnVeStigated，maybeclinicallysignincant．Based  
Oninvitrodata，betainemightinteractwithaminoacidsmixturesanddrugSlikevigabatrinandGABA  
analogues．Asmentionedin the section4．40fthe SPC，tOminimize the risk ofpotentialdrug  
interactions，itisadvisabletoleave30minutesbetweentheintakeofbetaineandaminoacidsmixtures  
and／ormedicinalproductscontalnlngVigabatrinandGABAanalogues・   

Difftrencesinpharmacockineticsrelatedtogender，age OrraCeOrthecomorbidityhavenotbeen  
SyStematically studied・However，COnSidering the nature and prevalence ofthe disease this was  

considered to be acceptable. 

Pharmacodynamics   

Thepharmacodynamicsofbetainearebasedonareviewoffourpublishedstudiesin161healthy  
VOlunteers，One Studywith a sequentialincrease ofdosein34volunteers and three studieswith  
repeateddosesandonpublisheddatainpatients・   

Themechanismofactionofbetaineinhyperhomocystinaemiahassufncientlybeenestablished．No  
additionaldatawasrequired・BetainesupplementationappearstobeefftctiveinlowerlngplasmatHcy  

（plasmatotalhomocysteine）concentrationsinhealthysu句ectsandinpatientswithhomocystinuria・  
Betaine supplementationalso seemstoimprovethemetabolicabnormalitiesinthecentralnervous  
COmpartmentOfpatientswithhomocystinuria・Theexlentoftheef托ctonplasmatHcyisdependenton  
theabsolutedegreeofhyperhomocysteinemia，beinghigherinseverehyperhomocysteinemia・   

lnCBS－（Cystathioninebeta－Synthase）denciencytheriskofanexcessiveaccumulationofmethionine  
andassociatedadverseeventsshouldbeconsidered．   

TheSPCsections4，4and4．5adequatelyreflectthepotentialriskofdruglnteraCtions・  
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Clinicalefficacy 

Clinicalefncacyisbasedon202reportsretrievedfromliteraturesearch・Mostcaseswerereportedas  
individualcasereportsandabout25％caseswerepooledasgroupsofpatients・Someofthesepatients  
havebeenreportedseveraltimes，i・e・aSaCaSerepOrtatdiagnosIS，aSaCaSerePOrtlaterinlifb，andina  
pooledreview・VerifieddataareaVai1ablein140patients，lnWhichindividualbiochemicalorclinical  

fbaturesaswe11asdoseanddurationofbetainetherapy，andpre－eXistingorconcomitanttherapleS  
Weredocumented．   

Biochemicalefncacy ofbetainetreatmentinhomocystinuriauslngthewidely acceptedsurrogate  
markerofplasmahomocysteineappearstohavebeendemonstratedinthepublishedreportssubmitted  
forthisapplication．   

Regardingclinicalefficacynodata丘omsystematicstudiesareaVailable．Inadditionavarietyofdoses  
andco－treatmentShavebeenused・Severalformsofbiasmighthaveinnuencedtheresults．rmerefore  
theclinicalefncacyofbetainetreatmentismoredifficulttoassessthanthebiochemicalefncacy・No  
Clearimprovementwasexpectedfromfurtherstudies，eSpeCiallyconsideringtheheterogeneouspatient  
POPulationinquestion・AIsothelimitedavailabledataindicatedatleastanefncacyofbetainein  
PreVentingfurtherdiseaseprogress・FUMswerenotregardedtoimprovethesituationeither．   

Itisthereforeconsideredthatthedatasubmittedshowingbiochemicalefncacyandtheassociated  
improvementsregardingthevari0usdiseasesymptomsa魚erbetainetherapycomparedwithhistorical  
dataofuntreatedpatientsprovidesufncientevidenceofbetaine，se舵ctiveness・However，itislikely  
thatduetothemultiplenatureoftherapy（dietary，pharmaceutical，SuPpOrtive）inthesepatients，there  
maybeanelementofoverestimationintheclinicale飴ctsofbetainetreatment・Theseemlnglylate  
detectioninsymptomsleadstoirreversibledamage，eSPeCiallytothenerv0usSyStemandconnective  
tissue・SuchdamageCarmOtbecorrectedbyfurthertherapy．Theseissuesarerenectedinthesection  
5．loftheSPC．   

Theavailableclinicaldatadonotallowcorrelatingdosageandclinicalefncacy．Thereisnoevidence  
Of development of toleranCe・For example，there were no reportedrisesinbloodlevels of  
homocysteineduringlong－termbetainetreatment．   

In conclusion，althoughthere are only afew systematic studies available，datapresentedinthis  
applicationappeartoshowbothbiochemicalandclinicalbenefitsofbetainesupplementationinthe  
managementofhomocystinuria．  

Clinicalsa鮎け   

Ingeneral，adverseefftctsseenwithbetainetherapyappeartObenotseriousandaremainlyrelatedto  
thegastrointestinalsystem．StudyOMC－BETR－1indicatesthattheseAEsaredose－related．Betaine  
has already been supplementedin many patients over many years．Many ofthe available data  
COnCemingsaf如ofbetainehavebeenobtainedfromneonates，infants，andchildrenofdif托rentage  
groups・lnthisregard，nOage－relateddifftrenceintoxicityofbetainehasbeenobserved．However  
data舟omcontrolledtrialsaresparSe．   

Theoccurrenceof坑ve・CaSeSOfpotential1ylift－threateningcerebraloedemawhilerecelVlngtheusual  
dose of betaine raises concem. It is not clear whether these reported cases occurred due to 
accumulationofmethionine，Orbetaine，Orboth，Orindependentlyoftherapy・Inthisregardspecial  
attentionshouldbepaidinpatientswithpoordietarycontrolofhypermethioninemia・Itisnecessaryto  
adviseprescribingphysicianStOmOnitormethionineplasmaconcentrationsespeciallyinpatientswith  
CBS－deficiency recelVlngbetaine and to pay af（entiontoearly clinicalslgnS Ofcerebraloedema．  

Plasmamethioninelevelshouldbemonitored，atStartOftreatmentandperiodicallytherea鮎r．The  
Plasma methionine concentrations should be kept belowlOOOl⊥M・Ifany symptoms ofcerebral  
Oedemalikemorningheadacheswithvomitingorvisualchangesappear，plasmamethionineleveland  
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compliancetothedietshouldbecheckedandtreatmentwithCystadaneinterrupted・lfsymptOmSOf  
cerebraloedemarecuraRerre－introductionoftreatmentthenbetainetherapyshouldbediscontinued  
inde坑nitely．ThisinformationisrenectedintheSPC・   

PbarmacoYigilance   

DetaiIeddescriptionofthePharmacovigilancesystem   

TheCHMPconsideredthatthePharmacovigilancesystemasdescribedbytheapplicantfu摘1sthe  
legislativerequlrementS・   

Risk Management Plan 

TheMAAsubmittedariskmanagementplan．   

TableSummaryoftheriskmanagementplan  

Safbけissue   Proposedpharmacovigilance   Proposed risk minimisation activities 
a（：tivities   （Seethesectionrefbrredbelowinthe  

ProductInbrmation）   

Cerebraloedema   routine pharmacovigilance 4・4Specialwart”ngSandprecautions  
for use 

patientregistrytogatherdataon  
demographics，drugutilisation  
andsafttyprOnle・  

Uncommoncasesofseverecerebral  
Oedemaandhypermethioninemiawere  
reportedwithin2weeksto6monthsof  
Startingbetainetherapy（SeeSeCtion4・8）・  

Completerecoverywasseena負er  
treatmentdiscontinuation：  

Plasmamethioninelevelshouldbe  
monitored，atStartOftreatmentand  
periodicallythereafter・Theplasma  
methionineconcentrationsshouldbekept  
belowlOOOトIM．  

Ifanysymptomsofcerebral  
Oedemalikemomingheadacheswith  
VOmltlngand／orvisualchangesappear，  
Plasmamethioninelevelandcompliance  
tothedietshouldbecheckedand  
treatmentwithCystadaneinterrupted，  

Ifsymptomsofcerebraloedema  
recurafterre－introductionoftreatment  
thenbetainetherapyshouldbe  
discontinuedindefinitely．  

4．8Undesirableefrbcts  

Uncommoncasesofseverecerebral  
Oedemaandhypermethioninemiawere  
reportedwithin2weeksto6monthsof  
Startingbetainetherapy，withcomplete  
recoveryaftertreatmentdiscontinuation・  

Highincreasesinplasmamethionine   
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1evelsinarangefroml，000to3，000llM  
WerenOtedinthesepatients．Ascerebral  
Oedemahasalsobeenreportedinpatients  
Withhypemethioninemia，SeCOndary  
hypermethioninemiaduetobetaine  
therapyhasbeenpostulatedasapossible  
mechanismofaction．  

Forspec摘crecommendations，refbrto  
SeCtion4．4．   

Limitednumberof  

patientstreatedwith  
betaine   patientregistrytogatherdataon  

demographics，drugutilisation  
andsafttyprofile  

The CHMP，having considered the datasubmittedin the application，is ofthe oplnlOn that no  

additionalriskminimisationactivitiesarerequiredbeyondthoseincludedintheproductinformation．   

Overallconclusions，risk／benefitassessmentandrecommendation   

quality   

Thequalityoftheproductisconsideredtobeacceptablewhenusedinaccordancewiththeconditions  
de重nedintheSPC・PhysicochemicalandbiologlCalaspectsrelevanttOtheuniformclinical  
performanceoftheproducthavebeeninvestlgatedandareCOntrOlledinasatisfactoryway・Thereare  
nounresoIvedqualityissues，WhichhaveanegatiYeimpactontheBene丘tRiskbalanceoftheproduct．   

Efficacy 

Thedatasubmittedshowingbiochemicalefncacyandtheassociatedimprovementsregardingthe  

Variousdiseasesymptomsafterbetainetherapycomparedwithhistoricaldataofuntreatedpatients  
PrOVidesufficientevidenceofbetaine，sef托ctiveness・Betaineinthetreatmentofhomocystinuriahas  

beeninvestigatedin di脆rent age groups and both male and fヒmales．No dif詣rences in  
pharmacokineticsordose－reSPOnSehavebeenreported・lnaddition，long－termtreatmentdemonstrated  
COnStantef托ctsovertime・However，itislikelythatduetothemultiplenatureoftherapy（dietary，  

pharmaceutical，SuppOrtive）inthesepatients，theremaybeanelementofoverestimationintheclinical  
ef托ctsofbetainetreatment．   

Sincenopatienthasbeentreatedwithbetainealone，itisdifnculttodistinguishtheclinicalbenents  
attributabletobetainefromthoseafftctedbyothertreatmentoptions・Nonetheless，theadditionof  
betainetopre－eXistlngtherapleSappearStOlowerhomocysteineplasmaconcentrationsandleadsto  
improveddiseasesymptomsinasubstantialgroupofpatients，particularlythosewithcardiovascular  

SymPtOmS・Homocysteineplasmaconcentrationsaregenerallyacceptedasasurrogatemarkerforthe  
SeVerity ofdisease・Therefore，it can be considered that betaine offtrs bene且tto patientswith  

homocystinuria・Itishoweverimportanttoemphasisethatbetaineisnosubstituteforthecurrently  
available therapies such as relevant vitamin or dietary preparations. In cases where biochemical 
markersarecontrolledbyrestricteddietandvitaminsupplementation（B6，B12，folate）noadvantage  

istobeexpectedfbrbetaine90－treatment・Eventhoughthedosageisnotcritical，itsuseshouldbe  

Clinica11yand，Whereapproprlate，alsobiochemicallymonitoredbyanexperiencedphysicianona  

regularbasis．  
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Satもけ   

Withregardstosaftty，betaineappearstobewelltolerated・Manyoftheavailabledataconcerning  
Safttyofbetainehavebeenobtained斤omneonates，infantS，andchildrenofdifftrentagegroups．   

Ingeneral，adverseeffectsseenwith betainetherapy appearedtobenotseriousandwere mainly  
relatedtothegastrointestinalsystem・Theoccurrenceofcasesofpotential1ylifb－threatenlngCerebral  
OedemawhilerecelVlngtheusualdoseofbetaineraisedconcem．Howeverthisissuewasadequately  
dealtwithintheSPCandtheprovidedRMP．   

Userconsultation   

Resultsofassessmentscamiedoutincooperationwithtargetpatientgroupsonthepackageleanet  
（‘User Consultation’ofthe packageleanet according to（Art59（3）and61（1）ofthe amended  
Directive）were presented．Dataincluded the method，backgroundinfbrmation and results ofthe  
testlngprOCedures・   

The proposed productinformation submitted was considered satisfactory as theleanet tested  
accountedforthechangesasrequestedintheDay120LOQfortheproductandassuchadditional  
testlngWaSnOtCOnSiderednecessary．   

R施k－beme茄tassessment   

Ariskmanagementplanwassubmitted．TheCHMP，havingconsideredthedatasubmitted，WaSOfthe  

OplnlOnthat：  

．Apart reglStrynOadditionalpharmacovigi）anceactivitiesinadditiontotheuseofroutine  
pharmacovigilancewereneeded．  

．noadditionalriskminimisationactivitieswererequiredbeyondthoseincludedinthe  
productinfbrmation．   

Betainewasshowntobeusefu1asana4junctivetherapytotheexistingtreatmentofhomocystinuria．It  
is no substitutefor other currently available therapleS SuCh vitaminsupplementation or dietary  
intervention．When used asindicated，betaine seems to have a favourable benent to risk ratio．  

Althoughtherewereonlyafヒwsystematicstudiesavailable，datapresentedinthisapplicationshowed  
both biochemical and clinical benefits of betaine supplementation in the management of 
homocystinuriaandthatCystadanehasapositiverisk－bene坑tratiointhetreatmentofthesepatients．  

Recommendation   

Based on the CHMP review ofdata on quality，Safttyand efncacy，the CHMP considered by  
COnSenSus decision that the risk－bene且t balance of Cystadanein the a句unctive treatment of  
homocystinuria was 払vourable and therefbre recommended the grantlng Of the marketing  
authorisation．  
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1． NAMEOFTHEMEDICINALPRODUCT   

CYSTAGON50mgHardCapsules  

2． QUAuTATIVEANDQUANTITATIVECOMPOSITlON   

Eachhardcapsulecontains147．24mgofcysteaminebitartrate（mercaptaminebitartrate，rNN），  
correspondingto50mgofcysteaminefieebase・   

ForexclplentS，See6・1・  

3． PHARMACEUTICALFORM   

Hard Capsule 

4． CLINICALPARTICULARS   

4．1 Therapeuticindication   

CYSTAGONisindicatedforthetreatmentofprovennephropathiccystinosis・Cysteaminereduces  
CyStineaccumulationinsome 

． 

4．2 Posologyandmethodofadministration   

CYSTAGONtreatmentshouldbeinitiatedunderthesupervisionofaphysicianexperiencedinthe  
treatmentofcystinosis，   

ThegoaloftherapylStOkeepleucocytecystinelevelsbelowlnmolhemicystine／mgprotein・White  
bloodcell（WBC）cystinelevelsshouldthereforebemonitoredtoaqjustthedose・TheWBClevels  
shouldbemeasured5to6hoursafterdosingandshouldbecheckedfrequentlywheninitiatlngtherapy  
（e．g．monthIy）andevery3－4m，Onthswhenonastabledose・   

・ Fbrchi／denlP10age）2yea7T，CYSTAGONdosingshouldbeonthebasisofbodysurface  
area（g／m2／day）．Therecommendeddoseisl．30g／m2／dayofthe丘eebasedividedfourtimes  
daily．  
Fbrpatientsoverage12andover50kgweight・therecommendedCYSTAGONdoseis  
2g／day，dividedfourtimesdaily・   

Startingdosesshouldbel／4tol／60ftheexpectedmaintenancedose，lnCreaSedgraduallyover4－  
6weekstoavoidintolerance．Thedoseshouldberaisedifthereisadequatetoleranceandthe  
leucocytecystinelevelremains＞1nmolhemicystine／mgprotein・ThemaximumdoseofCYSTAGON  
usedinclinicaltriaIswasl・95g／m2／day・  

Theuseofdoseshigherthanl．95g／m2／dayisnotrecommended（SeeSeCtion4・4）・   

Thedrugisbestto）eratediftakenJuStafterorwithfbod・   

Inchildrenwhoareatriskofaspiration，agedapproximately6yearsandunder，thehardcapsules  
shouldbeopenedandthecontentsprinkledonfbodatatemperatureapproprlateforeatlng・  
Experiencesuggeststhatfoodssuchasmi1k，POtatOeSandotherstarchbasedproductsseemtobe  
appropriateformlXlngwiththepowder・However，aCidicdrinks，e・g・OrangeJulCe，Shouldgenerallybe  
avoidedasthepowdertendsnottomixwellandmayprecIPltateOut・   



ハ血ⅥJトりJJ品小丸川J・J…／イrl肌Y－／川山高一′I  

Experiencehasoccasional）yshowJlthatsomeformsofqysteamjneare］esswel】toJeratedwhen  
patientsareondialysis、Aclosermonitormgoftheleucocytecystinelevelsisrecommendedinthese  
Patients，   

PαJ∫e〃蕗W助力甲α血i那乙♂icfe〝叩：  

Dosea4justmentisnotnormaJlyrequired；however，1eucocytecystinelevelsshouldbemonitored．   

4．3 C（Intra－illdication5   

TheuseofCYSTAGONiscontra－indicatedduringbreast－fteding．CYSTAGONshouldnotbeused  
duringpregnancy，Particularlyduringthefirsttrimester，unlessclearlynecessary（seesection4．6  
Pregnancyandlactationandsection5．3Preclinicalsafttydata），aSitisteratogenicinanimals．   

CYSTAGONiscontraindicatedinpatientswhohavedevelopedhypersensitivitytoitortocysteamine  
Orpenicil】amine．   

4．4 Specia】warnlngSandspecialprecautionsれ汀uSe   

勘ecね／w（フr〃け郡．■  
CYSTAGONtherapymustbeinitiatedpromptlya魚erconfirmationofthediagnosisofnephropathic  
CyStinosistoachievemaximumbenefit．   

Nephropathiccystinosismusthavebeendiagnosedbybothclinicalsignsandbiochemical  
investigations（1eucocytecystinemeasurements）．   

Afewcasesofmolluscoidpseudotumoronelbowshavebeenreportedinchildrentreatedwithhigh  
dosesofcysteamine．Theseskinlesionswereassociatedwithskinstriaeandbonelesionsnrstseen  

duringanX－rayeXamination．  
1tisthereforerecommendedtomorIitorskinandboneswithreguJarphysjcalandX－rayeXaminatjons．  
Selfこexaminationoftheskinbythepatientortheparentsshouldalsobeadvised．Ifanysimi1arskinor  
boneabnormalitiesappear，itisrecommendedtodecreasethedoseofCYSTAGON．  
Theuseofdoseshigherthanl．95g／m2／dayisnotrecommended（SeeSeCtions4．2and4．8）．   

MonitorlngOfbloodcellcountisrecommendedonaregularbasis．   

OralcysteaminehasnotbeenshowntopreventeyedepositionofcystinecTyStaJs．TYlerefore，Where  
CySteamineophthalmicsolutionisusedforthatpurpose，itsusageshouldcontinue．   

Incontrasttophosphocysteamine，CYSTAGONdoesnotcontainphosphate．Mostpatientswill  
alreadyberecelVlngphosphatesupplementsandthedoseofthesemayneedtobealteredwhen  
CYSTAGONissubstitutedforphosphocysteamine．   

CYSTAGONshouJdnotbeusedduringpregnancy，Particu】arJyduringthefirsttrimester，unJess  
Clearlynec竺SSy（SeeSeCtion4・6Pregnancyandlactationandsection5・3Preclinicalsafbtydata），aSit  

isteratogenlClnanimals．   

勘ecf♂JクrgC8〟如那ノbr〟∫e．－  
IntactCYSTAGONhardcapsulesshouldnotbeadministeredtochildrenundertheageof  
approximately6yearsduetoriskofaspiration（seesection4．2Posologyandmethodof  
administration）．   

4．5 Interactionwithothermedicinalproductsandotherfbrmsofinteraction   

Interactionswithothermedicineshavenotbeenstudied．CYSTAGONcanbeadministeredwith  

electrolyteandmineralreplacementsnecessaryformanagementoftheFanconisyndromeaswellas  
VitaminDandthyroidhomones．IndomethacinandCYSTAGONhavebeenusedsimultaneouslyin  

3   



somepatients・1ncasesofpatientswithkidneytransplants，anti－rqeCtionmedicationshavebeenused  
withcysteamine．   

4．‘ Pregnamcyandlactation   

See4．3．Contraindications   

アreg〃α〃叩・■  

Therearenoadequatedatafromtheuseofcysteaminebitartrateinpregnantwomen・Studiesin  
animalshaveshownreproductivetoxicity，includingteratogenesis（See5・3）・Thepotentialriskfor  
humansisunknown．Theefftctonpregnancyofuntreatedcystinosisisalsounknown・  
Therefore，CYSTAGONshouldnotbeusedduringpregnancy，Particularlyduringthe坑rsttrimester，  
unless clearly necessary. 
Ifapregnancyisdiagnosedorplanned，thetreatmentshouldbecarefu11yreconsideredandthepatient  
mustbeadvisedofthepossibleteratogenicriskofcysteamine・   

βreα∫J二々e威喝．’  

CYSTAGONexcretioninhuman，smilkisunknown．However，duetotheresultsofanimalstudiesin  
lactatingmothersandneonates（See5．3），breast－ftedingiscontra－indicatedinwomentaking  
CYSTAGON．   

4．7 Effbctsonabilitytodriveandusemachines   

CYSTAGONmaycausedrowsiness・Whenstartlngtherapy，patientsshouldnotengageinpotentially  
hazardousactivitiesuntilthee脆ctsofthedrugoneachindividualareknown，   

4．8 Undesirableeffbcts   

Approximately35％ofpatientscanbeexpectedtoexperienceadversereactions・ThesemainlyinvoIve  
the gastrointestinaland centralnervous systems・When these e脆cts appearat theinitiation of  
cysteaminetherapy，tempOrarySuSPenSionandgradualreintroductionoftreatmentmaybeeffbctivein  
improvlngtOlerance・  

Reportedadversereactionsarelistedbelow，bysystemorganclassandbyfrequency・Frequenciesare   



Renalandurinarydisorders  
lndrome hrotics   【ノ〃CO〝〃〃0明：Ne  

Generaldisordersandadministrationsite  

conditions  Vbrycommon：Lethargy，pyreXia  

Common：Asthenia  

lInvestigations 
Common：Liverfunctiontestsabnormal  

Twocasesofnephroticsyndromehavebeenreportedwithin6monthsofstartlngtherapywith  
progressiverecoverya丘ertreatmentdiscontinuation・Histologyshowedamembranous  
glomerulonephritisoftherenalallogra氏inonecaseandhyperSenSitivityinterstitialnephritisinthe  
other．   

Aftwcasesofmolluscoidpseudotumoronelbowshavebeenreportedinchildrentreatedchronically  
withhighdosesofcysteamine（atleast2．5g／m2／day）．  
Insomecases，theseskinlesionswereassociatedwithskinstriaeandbonelesionsfirstseenduringan  
X－rayeXamination・Bonelesionsreportedwereosteopenia，COmpreSSion舟actures，SCOliosisandgenu  
ValgumalongwithlegpalnandhyperextensiveJOlntS・  
Onepatientsubsequentlydiedofacutecerebralischemiawithmarkedvasculopathy・  
Inmostofthepatients，theskinlesionsonelbowsregressedafterCYSTAGONdosereduction・  
Cysteaminemechanismofactionbyinterftringwiththecross－1inkingofcollagen茄bershasbeen  
postuIated（SeeSeCtion4・4）・   

4．9 0Yerdose   

Anoverdoseofcysteaminemaycauseprogressivelethargy．   

Should overdosage occur，the resplratOry and cardiovascular systems should be supported  
approprlately・No speCific antidoteis known・Itis not knownif cysteamineis removed by  
haemodialysIS．  

5． PHARMACOLOGICALPROPERTIES   

5．1 Pharmacodynamicproperties   

Pharmacotherapeuticgroup‥Alimentarytractandmetabolismproduct，ATCcode：A16AAO4・   

Normalindividualsandheterozygoussu切ectsforcystinosishavewhitecellcystinelevelsof＜0・2，  
andusua11ybelowlnmolhemicystine／mgproteln，reSPeCtiYely・Individualswithnephropathic  
cystinosishavee）evationsofwhitecellcystineabove2nmolhemicystine／mgprotein   

Cysteaminereactswithcystinetoformthemixeddisulndeofcysteamineandcysteine，andcysteine・  
Themixeddisul爪deisthenexportedfromthelysosomesbyanintactlyslnetranSpOrtSyStem・The  
decreaseinleucocytecystinelevelsiscorrelatedtothecysteamineplasmaconcentrationoverthesix  
hoursfbllowingtheadministrationofCYSTAGON．   

Theleucocytecystinelevelreachesitsminimum（mean（±sd）value‥1・8±0・8hours）slightlylater  

thanthepeakplasmacysteaminecoヮcentration（mean（±sd）value＝1・4±0・4hours）andreturnStOits  
baselinelevelastheplasmacysteamlneCOnCentrationdecreasesat6hourspost－dose・   

Inoneclinicalstudy，baselinewhitece11eystinelevelswere3．73（rangeO・13to19・8）nmol  
hemicystine／mgproteinandweremaintainedclosetolnmolhemicystine／mgproteinwitha  
cysteaminedoserangeofl・3tol・95g′m2／day・   



Anearlierstudytreated94childrenwithnephropathiccystinosiswithincreasingdosesofcysteamine  
toattainwhitece11cystineleveIsoflessthan2nmolhemicystine／mgprotein5to6hourspost－dose，  
andcomparedtheiroutcomewithanhistoricalcontroIgroupof17childrentreatedwithplacet）0．The  

PnnCIpalefficacymeasurementswereserumCreatinineandcalcuIatedcreatinineclearanceandgrowth  
（height）・Themeanwhitece11cystinelevelattainedduringtreatmentwasl・7±0・2nmol  
hemicystine／mgprotein．Amongcysteaminepatients，glomeru1arfunctionwasmaintainedovertime．  
Placebotreatedpatients，1nCOntraSt，eXperiencedagradualriseinserumcreatinine．Patientson  
treatmentmaintainedgrowthascomparedtountreatedpatients．However，grOWthvelocitydidnot  

increaseenoughtoallowpatientstocatchupthenormalfortheirage．Renaltubularfunctionwasnot  
af托ctedbytreatment．Twootherstudieshaveshownsimilarresults．   

Inallstudies，patientresponsewasbetterwhentreatmentwasstartedatanearlyagewithgoodrenal  
function．   

5．2 Pharmacokineticproperties   

FollowlngaSlngleoraldoseofcysteaminebitartrateequIValenttol．05gofcysteaminefreebasein  
healthyvolunteers，themean（±sd）valuesforthetimetopeakandpeakplasmaconcentrationarel．4  

（±0．5）hoursand4．0（±1．0）pg／ml，reSpeCtively．Inpatientsatsteadystate，thesevaluesarel．4（±0．4）  

hoursand2．6（±0．9）pg／ml，reSpeCtively，aReradoseranging什om225to550mg・  
Cysteaminebitartrate（CYSTAGON）isbioequivalenttocysteaminehydrochlorideand  
phosphocysteamine．   

Theinvitroplasmaproteinbindingofcysteamine，Whichismostlytoalbumin，isindependentof  

plasmadrugCOnCentrationovrthetherapeuticrag，withamean（±sd）valueof54・1％（±1・5）・The  
plasmaproteinbindinginpatlentSatSteadystatelSSlmi1ar：53．1％（±3．6）and51．1％（±4・5）atl・5  
and6hourspost－dose，reSpeCtively．   

Inapharmacokineticstudyperformedin24healthyvolunteersfbr24hours，themeanestimate（±sd）  

fortheterminalhalfJlifeofeliminationwas4．8（±1．8）hours．   

TheeliminationofunchangedcysteamineintheurinehasbeenshowntorangebeetwenO．3％and  
l．7％ofthetotaldailydoseinfourpatients；thebulkofcysteamineisexcretedassulphate・   

Verylimiteddatasuggestthatcysteaminepharmacokineticparametersmaynotbesign漬cantly  
modifiedinpatientswithmildtomoderaterenalinsufnciency．Noinformationisavailableforpatients  
Withsevererenalinsufficiency．   

5．3 IIreclinicalsa托けdata   

Genotoxicitystudieshavebeenperformed：althoughinpublishedstudiesusingcysteamine，induction  
Ofchromosomeaberrationsinculturedeukaryoticcelllineshasbeenreported，SPeCificstudieswith  
CySteaminebitartratedidnotshowanymutagenicefftctsintheAmestestoranyclastogenicefftctin  
themousemicronucleustest．   

Reproductionstudiesshowedembryofbetotoxicefftcts（resorptionsandpost－implantationlosses）in  
ratsatthelOOmg／kg／daydoselevelandinrabbitsreceivingcysteamine50mg／kg／day・Teratogenic  
efftctshavebeendescribedinratswhencysteamineisadministeredovertheperiodoforganogenesis  
atadoseoflOOmg／kg／day・  
ThisisequivalenttoO・6g／m2／dayintherat，Whichislessthanhalftherecommendedclinical  
maintenancedoseofcysteamine，i・e・1・30g／m2／day・Areductionofftrtilitywasobservedinratsat  
375mg／kg／day，adoseatwhichbodyweightgainwasretarded．Atthisdose，Weightgainandsurvival  
oftheof托pringduringlactationwasalsoreduced．Highdosesofcysteamineimpairtheabilityof  
lactatlngmOtherstofeedtheirpups．Singledosesofthedruginhibitprolactinsecretioninanimals・  
Administrationofcysteamineinneonateratsinducedcataracts．   



Highdosesofcysteamine，eitherbyoralorparenteralroutes，PrOduceduodenalulcersinratsandmice  
butnotinmonkeys．ExperimentaladministrationofthedrugCauSeSdepletionofsomatostatinin  
SeVeralanimalspecies．TheconsequenceofthisfortheclinicaluseofthedruglSunknown．   

NocarcinogenicstudieshavebeenconductedwithCYSTAGON．  

6． PHARMACEUTICALPARTICULARS   

‘．1 Listorexcipients   

MicrocrystaJlineceJJuJose，PregeJatinizedstarCh，magneSiumstearate／sodiumJauryJsulfhte，COJJoidaJ  
Silicondioxide，CrOSCarme）losesodium，gelatin，titaniumdioxide，blackinkonhardcapsules（E172，  
E132，E129，E133，E104）．   

‘．2 Imcompatibilities   

Notapplicable・   

‘．3 Sllelrlifb   

2years・   

‘．4 Spe亡ialpreeautions払rsね柑ge   

Donotstoreabove25OC．  

Keepthecontainertightlyclosedinordertoprotect什omlightandmoisture．   

‘．5 Na暮ureamdcomtentsorcomtaimer   

fDPEbottlesoflOOand500white，OpaquehardcapsuleswithCYSTA500nthebodyandMYLAN  
Onthecap．AdesiccantunjtcontainingblackactivatedcarbonandsiJjcageJgranuJesisincludedinthe  
bo仇1e．  

Notallpacksizesmaybemarketed．   

‘．‘lIIStrUC暮i0115払ru5eaれdIlalld】jng   

Inchildrenwhoareatriskof鮎piration，agedapproximately6yearsandunder，thehardcapsules  
Shouldbeopenedandthecontentsprinkledonfoodatatemperatureappropriateforeatlng．  
ExperiencesuggeststhatfoodssuchasmiJk，POtatOeSaT）dotherstarchbasedproductsseemtobe  
appropriateformlXlngwiththepowder・However，aCidicdrinks，e．g．OrangeJulCe，Shouldgenerally  
beavoidedasthepowdertendsnottomixwellandmayprecIPltateOut．   



7． MARKETINGAUTHORISATIONHOLDER   

OrphanEuropeSARL  

ImmeubleuLeGuillaumet門  

F－92046ParisLaD6ftnse  

France  

8． NUMBERSINTHECOMMUNITY REGISTEROFMEDICINALPRODUCTS   

EU／1／97／039／001（100hardcapsulesperbottle），EU／1／97／039／002（500hardcapsulesperbottle）．  

9． DATEOFFIRSTAUTHORISATION／RENEWALOFTHEAUTtlORISATlON  

Dateoffirstauthorisation：23June1997．  

Dateofrenewaloftheauthorisation：23June2002．  

10． DATEOFREVISIONOFTHETEXT   



A． MANUFACTURING AUTHORISATlONIIOLDER RESPONSIBLE FOR BATCH  
RELEASE   

Nameandaddressofthemanufacturerresponsible   

OrphanEuropeSARL，Immeuble“LeGuillaumetn，F－92046ParisLaDiftnse，France  

B． CONDITIONSOFTHEMARKETINGAUTHORISATION   

CONDITIONS OR RESTRICTIONS REGARDING SUPPLY AND USE IMPOSED ONON 
THEMARKETINGAUTHORISATIONHOLDER   

Medicinalproductsu句ecttorestrictedmedicalprescription（SeeAnnexI：SummaryofProduct  
Characteristics，4，2）．   

●  OTHERCONDITIONS   

TheholderofthismarketingauthorisationmustinformtheEuropeanCommissionaboutthemarketing  
plansforthemedicinalproductauthorisedbythisdecision・  

C． SPECIFIC OBLTGATIONS TO BE FULFILLED BY THE MARKETING  
AIJTHORISATIONHOLDER   

TheMarketingAuthorisationHoldershal1completethefo1lowlngprOgrammeOfstudieswithinthe  
speci負edtime舟ame，theresultsofwhichshallformthebasisoftheannualre－aSSeSSmentOfthe  
benefit／riskprofile．   

Thecompanyshouldcontinuetoprovideareportontheclinicalinformationobtainedbyuslngthe  
agreedrevisedclinicalrecordformsonayearlybasisinviewoftheannualre－aSSeSSment・  
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PARTICULARSTOAPPEARONTHEOUTERPACKAGINGOR，WHERETHEREISNO  
OUTERPACKAGING，ONTHEIMMEDIATEPACKAGING   

Ot）TERCARTONCYSTAGON50mgxlOOhardeapsuJes  

1． NAMEOFTHEMEDICINALPRODUCT  

CYSTAGON50mgHardCapsules  
Cysteaminebitartrate（mercaptaminebitartrate）  

2． STATEMENTOFACTIVESUBSTANCE  

EachhardcapsuleofCYSTAGON50mgcontains147－24mgofcysteaminebitartrate（mercaptamine  
bitartrate）correspondingto50mgofcysteaminefreebase  

3． LISTOFEXC］PIENTS  

4． PHARMACEt］TICALFORMANDCONTENTS  

100hardcapsules（withadesiccantunitinthebottle）  

OF ADMINISTRATION 5． METHODANDROUTE   

Oral use 

6． SPECIAl，WARNINGTHATTHEMEDICINALPRODUCTMUSTBESTOREDOUT  
OFTIIEREACHANI）SIGHTOFCHILDREN  

Keepoutofthereachandsightofchildren  

，IFNECESSARY  7． OTHERSPECIALWARNING   

Readthepackageleafletbeforeuse・  

8． EXPIRYDATE  

EXP（monthJyear）  

9． SPECIALSTORAGECONDITTONS  

Donotstoreabove250C．  

Keepthecontainertightlyclosedinordertoprotectfromlightandmoisture  
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10． SPECIALPRECAUTIONSFORDISPOSALOFUNUSEDMEDICINALPRODUCTS  

ORWASTEMATERIALSDERIVEDFROMSUCHMEDICINALPRODUCTS，lF  

AI＞PROIIMATE  

11． NAMEANDADDRESSOFTHEMARKETINGAUTHORISATIONHOLDER  

OrphanEuropeSARL  

Immeuble”LeGuillaumet”  

F－92046ParisLaDiftnse  

France  

12． MARKETINGAt）THORISATIONNUMBER  

EU／1／97／039／001  

13． MANUFACTURERISBATCHNUMBER  

Batch（number）  

14． GENERALCLASSIFICATIONFORSUPPLY  

Medicinalproductsu句ecttomedicalprescnptlOn．  

15．INSTRUCTIONSONUSE  
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PACKAGE LEAFLET 

CYSTAGON50mgHardCapsules  

Reada［lorthisleafletcarefullybeforeyoustartu＄ingthismedicine・  

KeepthisleafIet・Youmayneedtoreaditagaln・   

Ifyouhavefurtherquestjons，pleaseaskyourdoctororyourpharmacjst．  
Thismedicinehasbeenprescribedforyoupersonallyandyoushouldnotpassitontoothers．It  

harmthem，eVeniftheirs  tomsarethesameas  

lnthislea爪et：  

1． WhatCYSTAGONisandwhatitisusedfbr  

2． BeforeyouuseCYSTAGON  

3． HowtouseCYSTAGON  

4． Possiblesidee付己cts  

5． StoringCYSTAGON  

CYSTAGON50mgHardCapsules  
Cysteaminebitartrate（mercaptaminebitartrate）  

Theactivesubstanceiscysteaminebitartrate（mercaptaminebitartrate）・Eachhardcapsu）eof  
CYSTAGON50mgcontains147．24mgofcysteaminebitartrate（mercaptaminebitartrate），  
COrreSpOndingto50mgofcysteaminefreebase．  
Theotheringredientsaremicrocrystallinecellulose，StarCh，Pregelatinized，magneSium  

steaTate／sodjumJaurylsulphate，COlloidaJsiJicondioxide，CrOSCarmel）osesodium，geIatjn，  
titaniumdioxide，blackinkonhardcapsules（E172，E132，E129，E133，ElO4）．  

MarketingauthorisationholderandManufhcturer  

OrphanEuropeSA  

Immeuble”LeGuillaumet’’  

F＿92046ParisLaD6危nse  

France  

1． WHATCYSTAGONISANI）WHATITISUSEDFOR   

CYSTAGON50mgHardCapsulesispresentedinbottlesoflOOand500hardcapsuleswitha  
desiccantinthebottle．   

CYSTAGONisprescribedtomanagenephropathiccystinosis，arareinheriteddisordercharacterized  
bythebuildupofcystineinsomeorgans，SuChaskidneys・Cystinebuildupcauseskidneydamage  
andexcretionofexcessamountsofglucose，PrOteinsandelectrolytes．CYSTAGONisamedication  
thatreactswithcystinetodecreaseitslevelincells・  

2． BEFOREYOUUSECYSTAGON   

Domotu5eCYSTAGON：   

ifyouory？urChildhasdevelopedhypersensitivity（allergy）toitortocysteamineor  

penicillamlne・   

ifyouarebreast－fteding．   

YoushouldnotuseCYSTAGONifyouarepregnant．  

37   



TakespecialcarewithCYSTAGON：  
Thismedicinehasbeenprescribedforyouoryourchildonly・  
Donotgivethisdrugtootherswhomayhavesimilarsymptoms・Donotuseitforanyother  
reaSOn．  

Aftwcasesofskinlesionsonelbowslikelittlehardlumpshavebeenreportedinchildren  
treatedwithhighdosesofcysteamine・Theselesions・WereaSSOCiatedwithskinstriaeandbone  
lesionssuchas丘actureandbonedeformities，andwithlaxityofjoints．  
Youroryourchild，sdoctorcouldarrangeforregularphysicalandX－rayeXaminationtobe  
done．Selfexaminationofyouroryourchild’sskinisrecommended・Ifanyskinorbone  
abnormalitiesappear，Pleaseinformyourdoctorimmediately・  
CYSTAGONhasnotbeenshowntopreventcystinecrystalsaccumulatingintheeye・Where  
cysteamineophthalmicsolutionhasbeenusedforthatpurpose，itsusageshouldcontinue・   
Incontrasttophosphocysteamine，CYSTAGONdoesnotcontainphosphate・Youmayalready  
berecelVlngphosphatesupplementsandthedoseofthesemayneedtobealteredwhen  
CYSTAGONissubstitutedforphosphocysteamine．   

UsingCYSTAGONwithfbodanddrink：  
ForchildrenunderapproximatelysixyearSOfage，thehardcapsulemaybeopenedandthecontents  
sprinkledonfood（e．g．mi1k，pOtatOeSOrStarChbasedfoods）ormixedinformula・Donotaddtoacidic  
drinkse．g．orangejuice・Consultthedoctorforcompletedirections・   

Pregmamcy  

YoushouldnotuseCYSTAGONifyouarepregnant．Pleaseconsultyourdoctorifyouplanto  
becomepregnant・   

もrea5t一鮎edimg  

CYSTAGONshouldnotbeusedduringbreast－fteding．   

DriYimgandusingm糾血iIleS  
CYSTAGONmaycausesomedrowsiness．Whenstartlngtherapy，yOuOryOurChildshouldnot  
engageinpotentiallyhazardousactivitiesuntiltheefftctsofthedrugareWellknown・   

Usingothermedicines：  
Pleaseinformyourdoctororphamacistifyouaretakingorhaverecentlytakenanyothermedicines，  
eventhosenotprescribed．  

3． HOWTOUSECYSTAGON   

ThedoseofCYSTAGONprescribedforyouoryourchildwi11dependonyouroryourchild，sageand  
Weight．  
Forchildrenuptoage12yearS，thedosewi）1bebasedonthebodysize（surfacearea），theusualdose  
beingl・30g′m20fbodysurfaceareaperday・  
Forpatientsoverage12andover50kgweight，theusualdoseis2g／day・  
Inanycasetheusualdoseshouldnotexceedl・95g／m2／day・  
CYSTAGONshouldbetakenorglVenOnlybymouthandexactlyasyouroryourchildlsdoctor  
directs．InorderforCYSTAGONtoworkcorrectly，yOumuStdothefo1lowlng：  
Followyourdoctor’sdirectionsexactIy．Donotincreaseordecreasetheamountofmedicine  
Withoutyourdoctor’sapproval．  
Hardcapsulesshouldnotbegiventochildrenunderapproximatelysixyearsofagebecause  
theymaynotbeabletoswal）owthemandtheymaychoke・Forchildrenunderapproximately  
sixyearsofage，thehardcapsulemaybeopenedandthecontentssprinkledonfood（e・g・milk，  
potatoesorstarchbasedfoods）ormixedinformula・Donotaddtoacidicdrinkse・g・Orange  
juice．Consultthedoctorforcompletedirections・  
Youroryourchild■smedicaltreatmentmaylnClude，inadditiontoCYSTAGON，OneOrmOre  
supplementstoreplaceimportantelectrolyteslostthroughthekidneys・Itisimportanttotakeor  
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givethesesupplementsexactlyasinstruCted・Ifseveraldosesofthesupplementsaremissedor  
weaknessordrowsinessdevelops，Ca11thedoctorforinstructions・  
Regularbloodteststomeasuretheamountofcystineinsidewhitebloodce11sarenecessaryto  
helpdeterminethecorrectdoseofCYSTAGON・Youroryourchild－sdoctorwillarrangefbrthe  
bloodteststobedone・Regularbloodandurineteststomeasurethelevelsofthebody．s   
importantelectrolytesarealsonecessarytohelpyouroryourchild’sdoctorcorrectlyaqustthe  
dosesofthesesupplements．   

CYSTAGONshouldbetaken4timesaday，eVery6hours，prefbrablyjustafterorwithfood・Itis  
importanttOtakethedoseasclosetoevery6hoursaspossible・   

TreatmentwithCYSTAGONshouldcontinueindefinitely，aSinstruCtedbyyourdoctor．   

IfyouusemoreCYSTAGONthanyoushould：  
YoushouldcontactyouroryourchildIsdoctororthehospitalemergencydepartmentimmediatelyif  
moremedicinehasbeentakenthanhasbeenprescribed，drowsinessdevelopsorpersistentvomltlng  
OCCurS．   

IfyoufbrgettotakeCYSTAGON：  
1fadoseofmedicineismissed，itshouldbetakenassoonaspossible．Howeverifitiswithintwo  
hoursofthenextdose，Skipthemisseddoseandgobacktotheregulardosingschedule・Donotdouble  
thedose．  

4． POSSIBLESIDEEFFECTS   

Likea11medicines，CYSTAGONcanhavesideefrtcts・   

CYSTAGONmaycausesomepeopletobecomedrowsyorlessalertthantheyarenormally・Make  
sureyouknowhowyouoryourchild（thepatient）reactstothismedicinebeforedoinganythingthat  
couldbedangerousifnotalert・   

Thefb1lowlngSideeffectswerereported：   
Verycommon（＞10％）：VOmiting，りauSea，diarrhoea，lossofappetite，ftverandlethargy・   
Comヮon（l－10％）‥abdominalpalnOrdiscomfort，unPleasantbreathandbodyodour，Skin  
eruPt10n，gaStrOenteritis，aSthenia，headache，enCephalopathy andliver function test  
abnormalities．   

Uncommon（0・1－1％）：Skinstriae，Skinlesi？n（1itt］e－hardlumpsonelbows），jointlaxity，1eg  
pain，bonefracture，SCOliosis，bonedeformltyandfragility，hairdiscoloration，allergicreaction，  
somnolence，mS，nerVOuSneSS，hallucination，decreaseinwhitebloodce11s，gaStrOintestinalulcer  
manifbstedbybleedinginthedigestivetractandeffbctonthekidneymanifestedbyswellingof  
theextremitiesandweightgaln・  

Sincesomeofthesesideefftctsareserious，aSkyouroryourchild’sdoctortoexplaintheirwarnlng  
Signs・   

Ifyounoticeanyothersidee脆ctsnotmentionedinthisleaflet，Pleaseinformyourdoctoror  
pharmacist・  

5． STORINGCYSTAGON   

KeepoutofthereachandsightofchiJdren・   

Donotstoreabove250Candkeepthecontainertightlyclosedinordertoprotectfromlightand  
moisture．   

Donotusea魚ertheexpirydatestatedonthepackaging・  
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IfyouseeanyslgnSOfdeteriorationinabottleofcapsules，takethebottlebacktoyourpharmacist・  

6． FURTHERINFORMATION   

Foranyinformationaboutthismedicinalproduct，pleasecontactthelocalrepresentativeofthe  
MarketingAuthorisationHolder．  

LLJXembourg／Luxemburg  
OrphanEuropeBenelux  
KoningAlbertIlaan48bus3  
BE－1780Wemmel（BruSSels）  

Belgique／Belgien  
Tel：＋3224（ilO136   

Magyarorszag  
OrphanEurope（Germany）GmbH  
MaxrPlanckStr．6  
D－6312＄Dietzenbach  
Niemcy  
Tel．：＋496074S12160  

Malta  
OrphanEuropeSA  
Immeuble㍍LeGuillaumet”  
F－92046ParisLaD6ftnse  
Franza  
Tel：＋33147736458  

Nederland  
OrphanEuropeBenelux  
KoningAlbertIIaan48bus3  
BE－1780Wemmel（BruSSels）  

Belgie  
Tel：＋3224610136   

Norge  
SwedishOrphanAS  
Trollisveien 6 
N－1414Trolほsen  
Tlr：＋4766823400  

Belgique／Belg沌侶eIgien  

OrphanEuropeBenelux  
KoningAlbertIlaan48bus3  
BE－1780Wemmel（BruSSels）  
Tel：＋3224610136  

Cesk孟repubIika  
OrphanEurope（Germany）GmbH  
Max＿PlanckStr．6  

D＿63128Dietzenbach  

N芭mecko  

Tel：＋496074S121（iO  

Danmark  

SwedishOrphanA／S  

WildersPlads5  

DK－1403Kl，benhavnK  

Tlf●：＋4532966869  

Deuts（血1amd  

OrphanEurope（Germany）GmbH  
Max－PlanckStr．6  
D－63128Dietzenbach  
Tel：＋49（0）6074812160  

Eesti  
OrphanEuropeAB  
BanCrgatan 37 
S＿11522Stockolm  
Rootsi  
Tel：＋46854580230  

Eu．丘8α  

OrphanEuropeSARL  
Immeub】e‖LeGui11aumet”  
F－92046ParisLaD6ftnse  
rα1ふiα  

T小：＋33147736458   

Espa舶  

OrphanEurope，S・L・  

GranviadelesCortesCatalaneS，649  
Despacho，nOI  
E＿08010Barcelona  
Tel：＋34933425120  

ijsterreich 

OrphanEurope（Germany）GmbH  
Max－PlanckStr．6  

D－63128Dietzenbach  

Deutschland  

Tel：＋49（iO74812160  

PoIska  

OrphanEurope（Germany）GmbH  
Max－PlanckStr．6  

D＿63128Dietzenbach  

Niemcy  

Tel．：＋4960748121（iO   
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Portugal  
OrphanEurope，S・L  
GranviadelesCortesCatalanes，649  
Despacho，nOI  
E－OSOlOBarcelona  
Espanha  
Tel：＋34933425120   

SloYenlJa  
OrphanEurope（Germany）GmbH  
Max－PlanckStr．6  
D－63128Dietzenbach  
Nem拘a  
Tel：＋496074812160  

France  
OrphanEuropeSARL  

lmmeuble”LeGuillaumet”  

F－92046ParisLaDifもnse  

T丘】：＋33（0）147736458  

Ireland  

OrphanEurope（UK）Ltd・  
IsisHouse，43Stationroad  
Henley－On－Thames  
OxfordshireRG91AT，UK  
United Kingdom 
Tel：＋441491414333  

Island  
SwedishOrphanA／S  
c／0Isf加mehf二  

Lyngh良Isi13  

IS－110Rey桓avik  
Tel：＋35454080SO  

Italia  
OrphanEurope（Italy）Srl  
ViaCellinill  
l－20090Segrate（Milano）  

Tel：＋390226950139  

K血po⊆  

OrphanEuropeSARL  
lmmeubleいLeGui11aumet’’  

F＿92046ParisLaDiftnse  

rα九九iα  

T小：＋33147736458   

LatYija  
OrphanEuropeAB  
BanCrgatan 37 
S－11522Stockolm  

Zviedrija  
Tel：＋4（iS545SO230   

LietuYa  

OrphanEuropeAB  
BanCrgatan 37 
S－11522Stockolm  
Svedi,ja 
Tel：＋4（i8545SO230  

SloYenSk姦republika  

OrphanEurope（Germany）GmbH  
Max－PlanckStr．6  

D－63128Dietzenbach  

Nemecko  

Tel：＋496074g121（iO  

Suomi／Finland  

OySwedishOrphanAb  
Rqiatorpantie41C  
FIN－01（；40Vantaa  

PuhノTfh：＋358（0）9g5202150   

Sverige  
SwedishOrphanAB  
Drottninggatan 98 
S－11160Stockholm  

Tfh：＋46（0）β4129gOO  

United Kingdom 
OrphanEurope（UK）Ltd．  
1sisHouse，43Stationroad  
Henley－On－Thames  
OxfordshireRG91AT，UK  
Tel：＋44（0）1491414333   

Thisleanetwaslastapprovedon  
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