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ArimoclomolforthetreatmentofNiemannPickdiseasetypeCinpatientswith 

ERtypemissensemutations 

Technicalfield 

5 ThepresentinventionrelatestoanactivepharmaceuticalingredientselectedfromN

[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchlorideits 

stereoisomersandtheacidadditionsaltsthereof;specificallyarimoclomolforusein 
methodsoftreatingNiemannPickdiseasetypeC(NPG),whereinthepatienthasan 

endoplasmicreticulum(ER)typemissensemutationinanNPCgene.  

10 

Background 

Lysosomalstoragediseases(LSD)areararegroupofdiseasescharacterizedbythe 

accumulationofsubstancesinthelysosomalcompartmentandresultingdestabilization 
hereofwitharesultingdevastatingeffectforaffectedindividuals.  

15 

Niemann-PickdiseasetypeC(NPC)isarareprogressiveneurodegenerative 

diseaseinwhichlysosomalfunctionisimpairedandmultiplelipidspeciesaccumulate 

inthelysosomalandendosomalcompartments.Thislipidaccumulationleadsto 

neurodegenerationandvisceralorgandysfunction.Theclinicalpresentationand 

20 progressionofNPCisheterogeneousdependsonageatthetimeofneurological 

symptomonsetandincludeslossofmotorfunctionswallowingandspeechaswell 

generallyhaveamoreaggressivediseasecoursethanpatientswithjuvenileorlate

onsetdisease.  

25 
AnatypicalfeatureofNPCrelativetootherLSDsisthattheaccumulatedstorage 

materialishighlycomplexandincludesmultipledifferentclassesoflipids.InNPC, 

lysosomesaccumulatecholesterolandmultiplesphingolipids(including 

glycosphingolipids(GSLs))andsphingosineandareductioninlysosomalcalcium.  

30 
ThereisalackofspecifictreatmentforNPCandmainlysupportivetherapiesare 

available.Theseincludemedicationstocontrolseizuresabnormalposturingoflimbs 

andtremors.Physicalspeechandoccupationaltherapyarealsousedtohelpwith 

dailyfunctioning.Attemptshavebeenmadetocorrectthecellularchangesseenin 

35 NPGbyusingliverorbonemarrowtransplantationandbycholesterol-lowering 

ascognitiveimpairment.Individualswithinfantileonsetofneurologicalsymptoms



2 PCr/EP20211087483 

wo2022/136640 

medicationshoweverthusfarthesehavehadnoeffectondelayingtheneurologic 

deteriorationorprogressionofthedisease.  

TheexactgeneticandmolecularmechanismsunderlyingNPChavebeendifficultto 

5 discern.AutosomalrecessivemutationsineithertheNPG1('~'95%ofcases)orNPG2 

½d5%ofcases)genewhichencodelysosomalproteinsessentialfortheintracellular 

transportandmetabolismoflipidshavebeenidentifiedtobemaingeneticcausesof 
NPG.Howevertherehavebeennumerousdifferentclassesofmutationsidentifiedin 

NPG1andNPC2inpatientswithNPCincludingmissensemutations(70-80%)aswell 

10 assplicingframeshiftorprematurestopmutationswhicharecollectivelyreferredto 

hereinasfunctionalnullmutations.  

SeveralmissensemutationsareknowntocauseNPG.The11061Tmutationisthe 
mostcommonlyreportedmutationandinahomozygousstateorincombinationwith 

15 afunctionalnullalleleitleadstoaclinicalphenotypewithlateinfantileorearlyjuvenile 

onsetandaclassical'increaseoffilipinstaininginculturedfibroblasts.Themutation 

resultsinanNPG1proteinthatismisfoldedretainedattheendoplasmicreticulum 

(ER)andsubsequentlytargetedfordegradation.SeveralothermutationsfoundinNPG 

geneshavebeenreportedtoresultinasimilarphenotypereferredtohereinasER 

20 typemissensemutations.  

relationshipsinNPGhavebeendifficulttoestablish.Moreoverdifferent 

genotypes/phenotypeshavedifferingresponsestotreatmentincludingtreatmentwith 

25 miglustatwhichhasshownonlyamodesteffectonslowingdiseaseprogression.  

Thusthereexistsanurgentneedintheartforgenotype/patientspecifictreatmentsfor 

NPG.  

30 Summary 

Thepresentinventionaddressestheseneedsbyprovidingatargetedtreatmentfor 

subsetsofNPGpatientsspecificallyNPCpatientswithERtypemissensemutations.  

Despitetheidentificationofthesemutationsconsistentgenotype/phenotype
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TheinventorshavesurprisinglyfoundthatNPGsubjectswithatleastoneERtype 

missensemutationinatleastoneofthetwoallelesinanNPCgenerespondrobustly 

totreatmentwitharimoclomol.  

5 Itisanaspectofthepresentdisclosuretoprovideanactivepharmaceuticalingredient 

selectedfromN-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoyl 

chlorideitsstereolsomersandtheacidadditionsaltsthereof;inaparticular 

embodimentarimoclomol((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1

oxide-3-carboximidoylchloridecitrate)foruseinamethodoftreatingorpreventing 

10 NiemannPickdiseasetypeC(NPC)inasubjectwhereinthesubjecthasan 

endoplasmicreticulum(ER)typemissensemutationinanNPCgene.  

Insomeaspectsofthepresentdisclosurethereisprovidedanactivepharmaceutical 

ingredientwhichis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

15 carboximidoylchloridecitrate(arimoclomol)incombinationwithafurtheractive 

pharmaceuticalingredientwhichisN-butyl-deoxynojirimycin(miglustat),foruseina 

methodoftreatingorpreventingNiemannPickdiseasetypeC(NPG)inasubject, 

whereinthesubjecthasanERtypemissensemutationinanNPCgene.  

20 InparticularembodimentstheERtypemissensemutationofanNPCgeneresultsin 

anNPCproteinthatismisfoldedretainedattheendoplasmicreticulum(ER)and 

InparticularembodimentstheNPCgeneisNPCIandtheNPGproteinisNPG1.  

25 

Itisalsoanaspectofthepresentdisclosuretoprovideamethodofpredictingthe 

responsivenessofasubjectwithNiemannPickdiseasetypeC(NPC)totreatment 

witharimoclomoloptionallyincombinationwithmiglustatthemethodcomprising: 

a)determiningifthesubjecthasanERtypemissensemutationinanNPC 

30 ,nd 
genea 

b)predictingthatthesubjectwillrespondtotreatmentwitharimoclomol, 

optionallyincombinationwithmiglustatwhenthesubjectisdeterminedto 
haveanERtypemissensemutationinanNPCgene.  

subsequentlytargetedfordegradation.
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InsomeaspectsisprovidedamethodofidentifyingasubjectwithNiemannPick 

diseasetypeC(NPG)whoislikelytoberesponsivetotreatmentwitharimoclomol, 

optionallyincombinationwithmiglustatthemethodcomprising: 

a)determiningifthesubjecthasanERtypemissensemutationinanNPC 

5 ,nd 
genea 

b)identifyingthesubjectasbeinglikelytorespondtotreatmentwith 

arimoclomoloptionallyincombinationwithmiglustatwhenthesubjectis 

determinedtohaveanERtypemissensemutationinanNPCgene.  

10 DescriptionofDrawings 

Figure1showstheobservedchangesof5-domainNPCGSSscoresascomparedto 

baselineatmonth12followingtreatmentwitharimoclomolorplacebo.(A)Observed 

changesin5-domainNPGGSSscoresascomparedtobaselineintheentirepopulation 

ofsubjectsinthestudy.(B)Observedchangesin5-domainNPCGSSscoresas 

15 comparedtobaselineinsubjectswhowereaged 4years.(C)Observedchangesin 

5-domainNPGCSSscoresascomparedtobaselineinsubjectswhowerealso 
receivingmiglustat.(D)Observedchangesin5-domainNPGGSSscoresascompared 

tobaselineinsubjectswitheitheramissense/missenseormissense/functionalnull 

NPCgenotype(excludingpatientsdoublefunctionalnullmutations).InA-Dthesolid 

20 linerepresentsleast-squaresmeanestimates±standarderrorbasedondataobtained 

whilesubjectswereexposedtostudytreatment.Themixedmodelforrepeated 

measuresincludedthemaineffectofbaselineandstratumrespectivelyand 

correspondtotheat-baselineoverallaveragesubject.Numbersofsubjectare 

25 presentedforeachtimepoint.(E)Patient-levelchangein5-domainNPGCSSscores 

frombaselinetolastavailabledatainallsubjectsinthestudy.Thedataarefurther 

describedinExample1.  

Figure2showsgraphsofbiomarkeranalysesinsubjectsadministeredarimoclomolor 

30 aplacebo.(A)ChangeinHSP7OinPBMCsfrommonths0to12inarimoclomol-treated 

patients.(B)Changeinunesterifiedcholesterollevelatmonth12.(C)Changeinserum 

cholestane-triollevelatmonth12(between-groupdifference:p=0.225).Errorbars 

showthestandarderror.ThedataarefurtherdescribedinExample1.  

interactionbetweentreatmentandvisit.Changefrombaselineandabsoluteestimates
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Figure3showstherelativeHSPIAIexpressioninNPGfibroblastcellswithanER 

typegenotypetreatedwithvariousconcentrationsofarimoclomol.Theexpressionlevel 

ofHSPIAIisquantifiedondays2andday5.Thedataarefurtherdescribedin 

Example.  

5 
Figure4showsquantificationofNPC1proteininarimoclomoltreatedfibroblastcell 

linesfromNPGpatients(50- 400~aMarimoclomolforfivedays).NPG1proteinwas 

quantifiedbywesternblottingrelativetotubulin(GM18453&GM18420)orponceau 

staining(allothercelllines).Valuesrepresentmean+standarddeviation(SD)of3-5 

10 independentexperimentsasindicated.Statisticalanalysiswasperformedbytwo-way 

ANOVAwithDunnettsmultiplecomparisontest(p:~<OO5**<0.01***<%cfl 

<0.0001).ThedataarefurtherdescribedinExample2.  

Figure5shows(A)WesternblottingofextractsfromNPGfibroblastcelllines 

15 harbouringP1007Aandafunctionalnullallele(GM18420),orhomozygousIi061T 

NPG1(GM18453).PNGasecleavesallglycansfromtheNPC1proteinregardlessof 

maturationstatusandisincludedasacontrol.EncloHsensitiveimmatureNPG1is 

seeninuntreatedGM18453extracts.(B)QuantificationoftheEndoHresistantNPG1, 

shownasarimoclomoltreatedrelativetountreatedcells.Cellsweretreatedfor5days 

20 with400~aMarimoclomol.Averageofthreeindependentexperimentsmean+SD.  

Pairwiset-test(p:*<Q*Q5)*ThedataarefurtherdescribedinExample2.  

Definitions 

25 Thetermpharmaceuticallyacceptablederivative"inthepresentcontextincludes 

pharmaceuticallyacceptablesaltswhichindicateasaltwhichisnotharmfultothe 

subjects.Suchsaltsincludepharmaceuticallyacceptablebasicoracidadditionsaltsas 

wellaspharmaceuticallyacceptablemetalsaltsammoniumsaltsandalkylated 

ammoniumsalts.Apharmaceuticallyacceptablederivativefurtherincludesestersand 

30 prodrugsorotherprecursorsofacompoundwhichmaybebiologicallymetabolized 

intotheactivecompoundorcrystalformsofacompound.  

Thetermacidadditionsalt"isintendedtoinclude"pharmaceuticallyacceptableacid 

additionsalt"whichindicatessaltswhicharenotharmfultothesubject.Acidaddition 

35 saltsincludesaltsofinorganicacidsaswellasorganicacids.Representativeexamples 

Detaileddescription
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ofsuitableinorganicacidsincludehydrochlorichydrobromichydroiodicphosphoric, 

sulfuricnitricacidsandthelike.Representativeexamplesofsuitableorganicacids 
includeformicacetictrichloroacetictrifluoroaceticpropionicbenzoiccinnamiccitric, 

fumaricglycoliclacticmaleicmalicmalonicmandelicoxalicpicricpyruvic, 

5 salicylicsuccinicmethanesulfonicethanesulfonictartaricascorbicpamoic, 

bismethylenesalicylicethanedisulfonicgluconiccitraconicasparticstearicpalmitic, 

EDTAglycolicp-aminobenzoicglutamicbenzenesulfonicp-toluenesulfonicacids 

andthelike.Furtherexamplesofpharmaceuticallyacceptableinorganicororganicacid 

additionsaltsincludethepharmaceuticallyacceptablesaltslistedinJ.Pharm.Sci.66, 

10 2,(1977)whichisincorporatedhereinbyreference.  

Theterm"therapeuticallyeffectiveamount"ofacompoundasusedhereinreferstoan 

amountsufficienttocurealleviatepreventreducetheriskoforpartiallyarrestthe 

clinicalmanifestationsofagivendiseaseordisorderanditscomplications.Anamount 

15 adequatetoaccomplishthisisdefinedastherapeuticallyeffectiveamount".Effective 

amountsforeachpurposewilldependontheseverityofthediseaseorinjuryaswell 

astheweightandgeneralstateofthesubject.Itwillbeunderstoodthatdeterminingan 

appropriatedosagemaybeachievedusingroutineexperimentationbyconstructinga 
matrixofvaluesandtestingdifferentpointsinthematrixwhichisallwithintheordinary 

20 skillsofatrainedphysicianorveterinary.  

modelsusuallyratsmicerabbitsdogsorpigs.Theanimalmodelmayalsobeused 

todeterminetheappropriateconcentrationrangeandrouteofadministration.Such 
25 informationcanthenbeusedtodetermineusefuldosesandroutesforadministrationin 

humans.Therapeutic/prophylacticefficacyandtoxicitymaybedeterminedbystandard 

pharmaceuticalproceduresincellculturesorexperimentalanimalse.g.,ED5O(the 

dosetherapeuticallyeffectivein50%ofthepopulation)andLD5O(thedoselethalto 

50%ofthepopulation).Thedoseratiobetweentoxicandtherapeuticeffectsisthe 

30 therapeuticindexanditcanbeexpressedastheratioLD5O/ED5O.Thedosagemay 

varywithinthisrangedependinguponthedosageformemployedandsensitivityofthe 

subject.  

Thetermsubject"includesanylivingorganismthathasNPCorisatariskof 

35 developingNPC.Insomeembodimentsthetermsubject"referstoamammalthat 

Foranycompoundthetherapeuticallyeffectiveamountcanbeestimatedinanimal
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hasNPGorisatariskofdevelopingNPG.Insomeembodimentsthetermsubject 

referstoahumanbeingthathasNPGorisatariskofdevelopingNPG.Theterm 

patient'ismeanttobesynonymousandmaybeusedinterchangeablywith"subject," 

unlessexplicitlyindicatedotherwise.  

5 

Niemann-PickdiseasetypeC(NPG)isarareprogressivegeneticdisorder 

characterizedbyaninabilityofthebodytotransportcholesterolandotherfatty 

substances(lipids)insideofcells.Thisleadstotheabnormalaccumulationofthese 

substanceswithinvarioustissuesofthebodyincludingbraintissue.  

10 

Thetermstreatmentand"treating"asusedhereinrefertothemanagementandcare 

ofansubjectforthepurposeofcombatingaconditiondiseaseordisorder.Thetermis 

intendedtoincludethefullspectrumoftreatmentsforagivenconditionfromwhichthe 

subjectissuffering.Thesubjecttobetreatedispreferablyamammal, inparticulara 

15 humanbeing.Treatmentofanimalssuchasmiceratsdogscatshorsescows, 

sheepandpigsishoweveralsowithinthescopeofthepresentcontext.Thesubjects 

tobetreatedcanbeofvariousages.  

Itistobeappreciatedthatreferencesto"treating"or"treatment"includethealleviation 

20 ofestablishedsymptomsofacondition."Treating"or"treatment"ofastatedisorderor 

conditionthereforeincludes:(1)delayingtheappearanceofclinicalsymptomsofthe 

statedisorderorconditiondevelopinginahumanthatmaybeafflictedwithor 

clinicalorsubclinicalsymptomsofthestatedisorderorcondition,(2)inhibitingthe 

25 statedisorderorconditioni.e.,arrestingreducingordelayingthedevelopmentofthe 

diseaseorarelapsethereof(incaseofmaintenancetreatment)oratleastoneclinical 
U orsubclinicalsymptomthereofor(3)relievingorattenuatingthediseasei.e.,causing 

regressionofthestatedisorderorconditionoratleastoneofitsclinicalorsubclinical 

symptoms.  

30 

ThetermIIearlytreatmentinitiation"referstostartingtheadministrationofarimoclomol 

asearlyaspossibleinthecourseofNPCinasubjectforexampleassoonasthe 

subjecthasbeendiagnosedwithNPGorduringatimeperiodinwhichthesubject 

exhibitsa5-domainNPGGSS,17-domainNPGGSSand/orASISscorethatisbelowa 

35 certainpredeterminedcutoffvalue.  

predisposedtothestatedisorderorconditionbutdoesnotyetexperienceordisplay
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Asusedhereinthetermpreventing,""prevent,~~orprotectingagainst'describes 

reducingoreliminatingtheonsetofthesymptomsorcomplicationsofsuchdisease, 

conditionordisorder.  

5 

ThetermsadministeK"administering,, administration"andthelikeasusedherein, 

refertomethodsthatmaybeusedtoenabledeliveryofcompositionstothedesired 

siteofbiologicalaction.ThesemethodsincludebutarenotlimitedtoU (in 

thejoints),intravenousintramuscularintratumoralintradermalintraperitoneal, 

10 subcutaneousorallytopicallyintrathecallyinhalationallytransdermallyrectallyand 

thelike.Administrationtechniquesthatcanbeemployedwiththeagentsandmethods 

describedhereinarefoundine.g.,GoodmanandGilmanThePharmacologicalBasis 

U PergamonandRemingtonsPharmaceuticalSciences 
ofTherapeuticscurrentedU, 
(currentedition),MackPublishingCo.,EastonPa.  

15 

Inadditionthearimoclomolcanbeco-administeredwithothertherapeuticagents.As 

usedhereinthetermsco-administration",''administeredincombinationwith" 

administeredintemporalproximity",andtheirgrammaticalequivalentsaremeantto 

encompassadministrationoftwoormoretherapeuticagentstoasinglesubjectand 

20 areintendedtoincludetreatmentregimensinwhichtheagentsareadministeredbythe 

sameordifferentrouteofadministrationoratthesameordifferenttimes.Insome 

encompassadministrationoftwoormoreagentstothesubjectsothatbothagents 

and/ortheirmetabolitesarepresentinthesubjectatthesametime.Theyinclude 

25 simultaneousadministrationinseparatecompositionsadministrationatdifferenttimes 

inseparatecompositionsand/oradministrationinacompositioninwhichbothagents 

arepresent.Thusinsomeembodimentsthecompoundsdescribedhereinandthe 

otheragent(s)areadministeredinasinglecomposition.Insomeembodimentsthe 

compoundsdescribedhereinandtheotheragent(s)areadmixedinthecomposition.  

30 

Theparticularmodeofadministrationandthedosageregimenwillbeselectedbythe 

attendingcliniciantakingintoaccounttheparticularsofthecase(e.g.,thesubjectthe 

diseasethediseasestateinvolvedtheparticulartreatment).Treatmentcaninvolve 

dailyormulti-dailyorlessthandaily(suchasweeklyormonthlyetc.)dosesovera 

35 periodofafewdaystomonthsorevenyears.Howeverapersonofordinaryskillin 

embodimentsarimoclomolwillbeco-administeredwithotheragents.Theseterms
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theartwouldimmediatelyrecognizeappropriateand/orequivalentdoseslookingat 

dosagesofapprovedcompositionsfortreatingNPGusingarimoclomolforguidance.  

Thecompoundsorthecorrespondingpharmaceuticalcompositionstaughthereincan 

5 beadministeredtoapatientinavarietyofformsdependingontheselectedrouteof 

administrationaswillbeunderstoodbythoseskilledintheart.Thecompoundsofthe 
presentteachingsmaybeadministeredforexamplebyoralparenteralbuccal, 

sublingualnasalrectalpatchpumportransciermaladministrationandthe 
pharmaceuticalcompositionsformulatedaccordingly.Parenteraladministration 

10 includesintravenousintraperitonealsubcutaneousintramusculartransepithelial, 

nasalintrapulmonaryU rectalandtopicalmodesofadministration.  
Parenteraladministrationcanbebycontinuousinfusionoveraselectedperiodoftime.  

Thepharmaceuticalcompositionoftheapplicationisformulatedtobecompatiblewith 

15 itsintendedrouteofadministration.Insomeembodimentsthecompositionis 

formulatedinaccordancewithroutineproceduresasapharmaceuticalcomposition 

adaptedforintravenoussubcutaneousintramuscularoralintranasalortopical 

administrationtohumanbeings.Inpreferredembodimentsthepharmaceutical 

compositionisformulatedforintravenousadministration.  

20 

Theterm"functionalnullmutationreferstoamutationinagenethatresultsina 

truncatedanddefectiveproteinbeingproducedfromtheallelethathasthefunctional 

anaberrantsplicingmutationoraprematurestopcodonmutation.  

25 

Theterm"frameshiftmutation"referstoeitheradeletionorinsertionofanynumberof 
nucleotidesanalleleofageneinagenomeofasubjectwhereinthenumberof 

nucleotidesisnotdivisiblebythreewhichcausesachangeinthereadingframeofthe 

transcriptproducedfromtheallelewiththemutationascomparedtothetranscript 

30 producedfromawildtypeallele.  

Theterm'Iaberrantsplicingmutation"referstomutationthatchangesthesplicing 

activityofatranscriptcontainingthemutationascomparedtoatranscriptwitha 
wilcitypesequence.  

35 

nullmutation.Asusedhereinafunctionalnullmutationiseitheraframeshiftmutation,
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ThetermIIprematurestopmutation"referstoamutationinasinglenucleotidethat 

leadstothecreationofaprematurestopcodonresultingintheproductionofa 

truncatedproteinproductascomparedtothewildtypesequence.  

5 Thetermmissensemutation"referstooneormorenucleotidesubstitutionsinagene 

thatresultsinasingleamino-acidchangeintheproteinproducedbythegenewiththe 

mutationascomparedtotheproteinproducedbythewildtypegene.  

Theterm"ERtypemissensemutationreferstooneormorenucleotidesubstitutionsin 

10 agenethatresultsinasingleamino-acidchangeintheproteinproducedbythegene 

withthemutationascomparedtotheproteinproducedbythewildtypegene.Ina 

particularembodimenttheERtypemissensemutationofanNPCgene(e.g.NPCIor 

NPC2)resultsinanNPGprotein(e.g.NPG1orNPG2)thatismisfoldedretainedatthe 

endoplasmicreticulum(ER)and/orsubsequentlytargetedfordegradation. Examplesof 
15 ERtypemissensemutationsandexamplesofhowtoclassifyamutationasanERtype 

missensemutationisfurtherprovidedinShammasetal.,2019andWangetal.,2020 

(ERtypemissensemutationsaretermed"ERblock'and"ClassII"inShammasetal., 

2019andWangetal.,2020,respectively).  

20 Theterm"NPCI"referstothegeneencodingtheNiemann-PicktypeCprotein1, also 

referredtointheartastheNPGintracellularcholesteroltransporter1. Theterm 

Theterm"NPCZ'referstothegeneencodingtheNiemann-PicktypeCprotein2,also 

referredtointheartastheNPGintracellularcholesteroltransporter1. Theterm 

25 "NPC2"referstotheproteinproductoftheNPG2gene.  

ThetermIIgenotype'I referstothemutationalstatusofbothoftheallelesofaparticular 

genelocusinasubject.Asisknowntoapersonskilledintheartgenotypesare 

describedhereinbyamutationaldescription(e.g.missensefunctionalnullspecific 

30 mutationdescription)ofthefirstallelefollowedbya"I", followedbyamutational 

description(e.g.missensefunctionalnullspecificmutationdescription)ofthesecond 

allele.  

Theterm"NPCIgenotype'I referstothegenotypeofasubjectattheA/PCIgenelocus.  

11 referstotheproteinproductoftheNPG1gene.
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Theterm"NPC2genotypeII referstothegenotypeofasubjectattheNPC2genelocus.  

ThetermIIcompoundheterozygate"referstoasubjectthathastwodifferentmutant 

allelesataparticulargenelocus(e.g.atanNPCgenelocussuchastheNPCIlocus 

5 ortheNPC2locus).ForexampleasubjectwhohasanNPCgenotypeof"ERtype 

missense'f'ERtypemissensewouldbeconsideredacompoundheterozygoteifthe 

subjecthadafirstERtypemissensemutationonthefirstNPCalleleandasecondER 

typemissensemutationonthesecondNPCallelewhereinthefirstmissensemutation 

andthesecondmissensemutationaredifferent.  

10 

Mutationsonbothgenomeandproteinlevelinthisdisclosurearelabelledaccordingto 

the2016standardsoftheHumanGenomeVariationSociety(HGVS)andHuman 

genomeOrganization(HUGO)nomenclatureaswouldbeappreciatedbytheskilled 

artisan.DNAmutationsarenumberedrelativetoNPCIoDNA.Asingleletteramino

15 acidcodeisusedthroughoutframeshiftmutationsarelabelled'fs'afterthefirst 

affectedaminoacidsplicemutationsareindicatedwith'sp'afterthelastpresumed 

correctlytranslatedaminoacidand~ denotesastopcodon.  

Mutationnomenclatureusedhereinwithrespecttonucleotidepositionsrefersto 

20 positionswithintheNPCIoDNAsequencedescribedinNationalLibraryofMedicine 

entryNM000271.5: 

CTGCSCSGSGTSCTGAAPXCASCCCGSGSA/&STAGASCCGCCTCCSGSSASCCCAACCASCCSAA 

CSCCSCCGSCSTCAGCASCCTTSCGCSSCCACAGCATSACCGCTCSCSGCCTSGCCCTTSGCCT 

25 CCTCCTSCTGCTACTSTSTCCASCGCASSTSTTTTCACASTCCTSTSTTTGSTATGSASASTGT 

SSAZXTTSCATATGSGSACAZXSASSTACAATTGCGAATATTCTSGCCCACCAAAACCATTSCCAA 

ASGATSSATATSACTTASTGCASSAZXCTCTSTCCASGATTCTTCTTTSSCAATSTCAGTCTCTS 

TTGTSATGTTCSGCASCTTCAGACACTAAAAGACAACCTSCASCTSCCTCTACASTTTCTGTCC 

ASATSTCCATCCTSTTTTTATAACCTACTSAZXCCTSTTTTGTSASCTSACATGTAGCCCTCSAC 

30 ASASTCAGTTTTTSAATSTTACASCTACTSAZXSATTATGTTSATCCTSTTACAAkCCASACSAA 

AACAAZXTGTGAAASASTTACAATACTACSTOGSACAGAGTTTTGOCAATSCAATSTACAATSOC 

TSCCSSSATGTSGAGSCCCCCTCAASTAATSACAASGCCCTGSGACTCCTGTSTSGSAThSGACS 

CTGACSCCTGTAATGCCACCAThCTGSATTSAThTACATSTTCAkTAASSACAATSSACASSCACC 

TTTTACCATCACTCCTSTSTTTTCASATTTTCCASTCCATGSSATGSASCCCATSAZXCAATSCC 

35 ACCAAThSGCTSTGACSASTCTGTSGATSASSTCACAGCACCATGTASCTSCCAASACTSCTCTA 

CTTCCTGACCGGCGCGCGCAGCCTGCTGCCGCGGTCAGCGCCTGCTCCTGCTCCTCCGCTCCTC
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TTGTCTGTGGCCCCAZXGCCCCAGCCCCCACCTCCTCCTGCTCCCTGGACGATCCTTGGCTTGGA 

CGCCATGTATGTCATCATGTGGATCACCTACATGGCGTTTTTGCTTGTGTTTTTTGGAGCATTT 

TTTGCAGTGTGGTGCTACAGAAAZXCGGTATTTTGTCTCCGAGTACACTCCCATCGATAGCAATA 

TAGCTTTTTCTGTTAZXTGCAAGTGACAAAGGAGAGGCGTCCTGCTGTGACCCTGTCAGCGCAGC 

5 ATTTGAGGGCTGCTTGAGGCGGCTGTTCACACGCTGGGGGTCTTTCTGCGTCCGAAZXCCCTGGC 

TGTGTCATTTTCTTCTCGCTGGTCTTCATTACTGCGTGTTCGTCAGGCCTGGTGTTTGTCCGGG 

TCACAACCAZXTCCAGTTGACCTCTGGTCAGCCCCCAGCAGCCAGGCTCGCCTGGAAAAZXGAGTA 

CTTTGACCAGCACTTTGGGCCTTTCTTCCGGACGGAGCAGCTCATCATCCGGGCCCCTCTCACT 

SACAAThCACATTTACCASCCATACCCTTCSSGAGCTGATSTACCCTTTGSACCTCCSCTTGACA 

10 TACASATACTSCACCASSTTCTTSACTTACAAATASCCATCSAAAACATTACTSCCTCTTATGA 

CAATSASACTSTGACACTTCAASACATCTSCTTGSCCCCTCTTTCACCSTATAACACGAACTGC 

ACCATTTTSASTGTGTTAAZXTTACTTCCASAZXCASCCATTCCSTSCTSSACCACAASAAASSGS 

ACGACTTCTTTSTSTATSCCSATTACCACACGCACTTTCTSTACTSCSTACSSGCTCCTSCCTC 

TCTSAZXTGATACAZXGTTTSCTCCATSACCCTTSTCTGSGTACSTTTSSTSGACCAGTGTTCCCS 

15 TSGCTTSTSTTSGSASSCTATGATGATCAAAACTACAZ~kTAACSCCACTSCCCTTSTSATTACCT 

TCCCTSTCAATAATTACTATAATSATACASAGAASCTCCAGASGSCCCASGCCTSGSAAAAAGA 

STTTATTAATTTTSTSAAAAACTACAASAZXTCCCAATCTSACCATTTCCTTCACTGCTSAZXCGA 

ASTATTSAAGATGAACTAAZXTCSTGAAThSTSACASTGATSTCTTCACCSTTSTAATTASCTATS 

CCATCATGTTTCTATATATTTCCCTAGCCTTGSGSCACATGAAAZ~kGCTSTCSCASGCTTCTSGT 

20 SSATTCSAAGSTCTCACTAGSCATCSCSSSCATCTTGATCGTSCTGASCTCSGTSGCTTSCTCC 

TTGSSTSTCTTCASCTACATTGSSTTSCCCTTSACCCTCATTSTSATTGAASTCATCCCSTTCC 

TSGTSCTGSCTSTTGSASTGSACAACATCTTCATTCTSGTGCAGSCCTACCAGASASATSAACS 

TTCCTSTCATCCTTTTCTSASACTGTASCATTTTTCTTASGASCATTSTCCSTSATSCCASCCS 

25 TSCACACCTTCTCTCTCTTTSCSSGATTSSCASTCTTCATTGACTTTCTTCTSCAGATTACCTS 

TTTCSTSASTCTCTTSSSSTTASACATTAAACSTCAASASAAAAZXTCSSOTAGACATCTTTTGC 

TSTSTCAGAGSTGOTSA/&SATGSAAOAThSCSTCCASGOCTCASASASCTSTTTSTTTCSCTTCT 

TOAAAAACTCCTATTCTCOACTTCTSCTAAAGSACTGSATGASAOCAATTGTGATASCAATATT 

TSTSSSTGTTCTGTCATTOASCATCSCASTOCTGA/&CAA/&STAGATATTSGATTSGATCAGTCT 

30 CTTTCSATSCCAGATSACTCCTACATGSTSSATTATTTCAAThTCOATCASTCASTAOCTSCATS 

CSGSTCOGCCTSTSTACTTTSTCCTSGASSAZXSGSCAOGACTACACTTCTTCCA/&GSGSCASAA 

CATSSTSTSCSSCSGCATSGSCTSCAACAThTGATTCCOTSGTSCAGCASATATTTA/&CSCSSCS 

CAGCTSSACAACTATACCOGAThTAGSCTTCSCCCCCTOGTCCTGSATOGACSATTATTTOGACT 

GGGTGAAGCCACAGTCGTOTTGCTGTCSAGTGSACbAATATCACTGACCAGTTCTGCAATGCTTC 

35 AGTSGTTGACCCTGCCTGOGTTCGCTGCAGGCCTCTGACTCCGGAASGCAAACAGAGGCCTOAS 

GGGSGAGACTTCATGAGATTCCTGCOCATGTTCCTTTOGSATAAOCCTAACCCCbAAGTSTGGCA 

TOTTCAAGSGSAAZXCCCTSCATCAGCASCTSGSCASGSTCCTAGSASAThSTSGCTCOCASTATS
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AAGGGGGACATGCTGCCTATAGTTCTGCAGTTAZXCATCCTCCTTGGCCATGGCACCAGGGTCGG 

AGCCACGTACTTCATGACCTACCACACCGTGCTGCAGACCTCTGCTGACTTTATTGACGCTCTG 

AAGAAAGCCCGACTTATAGCCAGTAZXTGTCACCGAAACCATGGGCATTAACGGCAGTGCCTACC 

GAGTATTTCCTTACAGTGTGTTTTATGTCTTCTACGAZXCAGTACCTGACCATCATTGACGACAC 

5 TATCTTCAACCTCGGTGTGTCCCTGGGCGCGATATTTCTGGTGACCATGGTCCTCCTGGGCTGT 

GAGCTCTGGTCTGCAGTCATCATGTGTGCCACCATCGCCATGGTCTTGGTCAACATGTTTGGAG 

TTATGTGGCTCTGGGGCATCAGTCTGAZXCGCTGTATCCTTGGTCAACCTGGTGATGAGCTGTGG 

CATCTCCGTGGAGTTCTGCAGCCACATAACCAGAGCGTTCACGGTGAGCATGAAZXGGCAGCCGC 

STGSASCGCGCSGAASASSCACTTGCCCACATSGSCASCTCCSTSTTCASTSSAZ~kTCACACTTA 

10 CAAAATTTSGASGSATTSTGSTSTTSGCTTTTSCCAAZ~kTCTCAAPXTTTTCCAGATATTCTACTT 

CAGSATSTATTTGSCCATSGTCTTACTSSSAGCCACTCACGSATTAZXTATTTCTCCCTSTCTTA 

CTCASTTACATAGSGCCATCAGTAA/kTAA/&SCCAThAASTTGTSCCACTSAZXSASCGATACAAZXS 

SAACASAGCGCSAZXCSSCTTCTAAATTTCTAGCCCTCTCSCASGSCATCCTSACTGAACTGTGT 

CTAZXSSSTCGSTCSGTTTACCACTGSACSSSTSCTSCATCGSCAZ~kGSCCAZXSTTSAZXCACCSGA 

15 TSGTSCCAACCATCGSTTSTTTSSCAGCASCTTTSAACGTASCGCCTSTSAACTCASGAATSCA 

CASTTSACTTSSSAASCASTATTACTASATCTSSASSCAThCCACASSACACTAA/&CTTCTCCCA 

SCCTCTTCASSAAZ~kSAAZXCCTCATTCTTTSSCAASCASSASSTSACACTASATSSCTSTSAATS 

TSATCCSCTCACTSACACTCTSTAAZXSSCCAZXTCAATSCACTSTCTSTCTCTCCTTTTASSAST 

AASCCATCCCACAZXSTTCTATACCATATTTTTASTSACASTTSASSTTSTASATACACTTTATA 

20 ACATTTTATASTTTAAASASCTTTATTAATSCAATAAZXTTAACTTTSTACACATTTTTATATAA 

AAAAACASCAASTSATTTCASAATSTTSTASSCCTCATTASASCTTSSTCTCCAAAAATCTSTT 

TSAAAAAASCAACATSTTCTTCACASTSTTCCCCTASAAZ~&SSAASASATTTAATTSCCASTTAS 

TTTTCTTTAATAAAATACATTSTTTTCCTAASTTTTSSSSTTACCCTATCTSCTTTSASASACA 

25 AATACAAAASCTAAATSSAZXSASA(SEQIDNO:1) 

Mutationnomenclatureusedhereinwithrespecttoaminoacidpositionsrefersto 

positionswithintheNPG1proteinsequencedescribedinNationalLibraryofMedicine 

entryNP000262.2: 
30 MTARSLALSLLLLLLCBAQVFSQSCVWYSECSIAYSDKRYNCEYSSBBKBLBKDSYDLVQELCB 

SFFFSNVSLCCDVRQLQTLKDNLQLBLQFLSRCBSCFYNLLNLFCELTCSBRQSQFLNVTATED 

YVDBVTNQTKTNVKELQYYVSQSFANAMYNACRDVEABSSNDKALSLLCSKDADACNATNWIEY 

MFNKDNSQABFTITBVFSDFBVHSMEBMNNATKSCDESVDEVTABCSCQDCSIVCSBKBQBBBB 

BABWTILSLDAMYVIMWITYMAFLLVFFSAFFAVWCYRKRYFVSEYTBIDSNIAFSVNASDKSE 

35 ASCCDBVSAAFESCLRRLFTRWSSFCVRNBSCVIFFSLVFITACSSSLVFVRVTTNBVDLWSAB 

SSQARLEKEYFDQHFSBFFRTEQLIIBABLTDKHIYQBYBSSADVBFSBBLDIQILHQVLDLQI 

ATSTSSCATSAAZXTSASSSACAA/&SAA/&SCATCTCSTASSTSTSTCTACTSSSTTTTAZXCTTAT
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AlENITASYDNETVTLQDICLABLSBYNTNCTILSVLNYFQNSHSVLDHKKGDDFFVYADYHTH 

FLYCVRABASLNDTSLLHDBCLGTFGGBVFBWLVLGGYDDQNYNNATALVITFBVNNYYNDTEK 

LQRZXQAWEKEFINFVKNYKNBNLTISFT/IRSIEDELNRESDSDVFTVVISYAIMFLYISLALS 

HMKSCRRLLVDSKVSLGIAGILIVLSSVACSLGVFSYIGLBLTLIVIEVIBFLVLAVGVDNIFI 

5 LVQAYQRDERLQGETLDQQLGRVLGEVABSMFLSSFSETVAFFLGALSVMBAVHTFSLFAGLAV 

FIDFLLQITCFVSLLGLDIKRQEKNRLDIFCCVRGAEDGTSVQASESCLFRFFKNSYSBLLLKD 

WMRBIVIAIFVGVLSFSIAVLNKVDIGLDQSLSMBDDSYMVDYFKSISQYLHAGBBVYFVLEEG 

HDYTSSKGQNMVCGGMGCNNDSLVQQIFNAAQLDNYTRIGFABSSWIDDYFDWVKBQSSCCRVD 

NITDQFCNASVVDBACVRCRBLTBESKQRBQGSDFMRFLBMFLSDNBNBKCSKSSHAAYSSAVN 

10 ILLSHSTRVGATYFMTYHTVLQTSADFIDALKKARLIASNVTETMGINSSAYRVFBYSVFYVFY 

EQYLTIIDDTIFNLGVSLSAIFLVTMVLLSCELWSAVIMCATIAMVLVNMFSVMWLWGISLNAV 

SLVNLVMSCGISVEFOSHITRAFTVSMKSSRVERAEEALAHMSSSVFSSITLTKEGSIVVLAFA 

KSQIFQIFYFRMYLAMVLLGATHSLIFLBVLLSYISBSVNKAKSCATEERYKGTERERLLNF 

(SEQIDNO:2) 

15 

Thetermsapproximately"and"aboutasreferredhereinaresynonymous.Insome 

embodimentsapproximately"and"about"refertotherecitedamountvalueor 

duration±5%+4.5%,±4%+ ±3%,+2.5%,2%,±1.75%+1.5%,±1.25%+1%, 
_ + 

±0.9%,+0.8%+ ±0.5%±0.4%,+0.3%, &2%,±0.1%,±0.09%,±0.08%, 

20 ±0.07%,±0.06%, £.05%,+0.04%,±0.03%,±0.02%,or±0.01%.Insome 

embodimentsapproximately"and"about"refertothelistedamountvalueorduration 
_ + 

+1.75%+1.5%+1.25%9%,±0.9%,±0.8%,+0.7%, +0.6%,1:0.5%.In 

someembodimentsapproximately"and"about"refertothelistedamountvalueor 

duration±1%.Insomeembodimentsapproximately"and"about"refertothelisted 

25 amountvalueorduration+0.5%.Insomeembodiments approximately"and"about" 

refertothelistedamountvalueorduration±0.1%.  

Methods of treatment 

Arimoclomolisanorallyavailablesmallmoleculethatcrossesthebloodbrainbarrier, 

30 asevidencedbyitspresenceincerebrospinalfluidoftreatedpatientswithamyotrophic 

lateral U 

sclerosis.Thepresentdisclosurepertainsatleastinparttomethodsfor 
treatingNiemannPickdiseasetypeC,(NPC)inspecificclinicalsubsetsofsubjectsby 

administeringarimoclomolaloneoracombinationofarimoclomolandmiglustat.  

,- ,-
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Itwillbeappreciatedthatreferencetoarimoclomolhereinmayincludeboththefree 

base((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoyl 

chloride)formincludingtheacidadditionsaltsthereofaswellasthecitratesaltform 

((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoyl 

5 chloridecitrate).Itisthecitratesaltformthatiscurrentlyinvestigatedinclinicaltrials.  

Itisanaspectofthepresentdisclosuretoprovideanactivepharmaceuticalingredient 

selectedfromN-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoyl 

chlorideitsstereoisomersandtheacidadditionsaltsthereofforuseinamethodof 

10 treatingorpreventingNiemannPickdiseasetypeC(NPC)inasubjectwhereinthe 

subjecthasanendoplasmicreticulum(ER)typemissensemutationinanNPCgene.  

Insomeaspectsofthepresentdisclosureisprovidedanactivepharmaceutical 

ingredientwhichis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

15 carboximidoylchlorideandtheacidadditionsaltsthereofforuseinamethodof 

treatingorpreventingNiemannPickdiseasetypeC(NPC)inasubjectwhereinthe 

subjecthasanendoplasmicreticulum(ER)typemissensemutationinanNPCgene.  

Insomeaspectsofthepresentdisclosureisprovidedanactivepharmaceutical 

20 ingredientwhichis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

carboximidoylchloridecitrate(arimoclomol),foruseinamethodoftreatingor 

anendoplasmicreticulum(ER)typemissensemutationinanNPCgene.  

25 Itisalsoanaspectofthepresentdisclosuretoprovideamethodoftreatingor 

preventingNiemannPickdiseasetypeC(NPC)inasubjectinneedthereofthe 

methodcomprisingadministeringatherapeuticallyeffectiveamountofanactive 

pharmaceuticalingredientselectedfromN-[2-hydroxy-3-(1-piperidinyl)-propoxyj

pyridine-1-oxide-3-carboximidoylchlorideitsstereoisomersandtheacidadditionsalts 

30 thereoftoasubjectwhereinthesubjecthasanERtypemissensemutationinanNPC 

gene.  

Insomeaspectsofthepresentdisclosureisprovidedtheuseofanactive 

pharmaceuticalingredientselectedfromN-[2-hydroxy-3-(1-piperidinyl)-propoxyj

35 pyridine-1-oxide-3-carboximidoylchlorideitsstereoisomersandtheacidadditionsalts 

preventingNiemannPickdiseasetypeC(NPG)inasubjectwhereinthesubjecthas
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thereofforthemanufactureofamedicamentforthetreatmentofNPGinasubject, 
whereinthesubjecthasanERtypemissensemutationinanNPCgene.  

Insomeembodimentsthemethodfurthercomprisesadministeringafurtheractive 

5 pharmaceuticalingredientselectedfromanN-alkylderivativeof1,5-dideoxy-1,5-imino

D-glucitolinwhichsaidalkylcontainsfrom2-8carbonatomsitsstereoisomersandthe 

acidadditionsaltsthereof.  
U 

Thusitisalsoanaspectofthepresentdisclosuretoprovideanactivepharmaceutical 

10 ingredientwhichisselectedfromN-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1

oxicle-3-carboximidoylchlorideitsstereoisomersandtheacidadditionsaltsthereofin 

combinationwithafurtheractivepharmaceuticalingredientwhichisselectedfroman 
N-alkylderivativeof1,5-dideoxy-1,5-imino-D-glucitolinwhichsaidalkylcontainsfrom 

2-8carbonatomsitsstereoisomersandtheacidadditionsaltsthereofforuseina 

15 methodoftreatingorpreventingNiemannPickdiseasetypeC(NPC)inasubject, 

whereinthesubjecthasanERtypemissensemutationinanNPCgene.  

Insomeembodimentsthemethodfurthercomprisesadministeringafurtheractive 

pharmaceuticalingredientwhichisN-butyl-deoxynojirimycin(miglustat).  

20 

Insomeaspectsofthepresentdisclosureisthusprovidedanactivepharmaceutical 

carboximidoylchlorideandtheacidadditionsaltsthereofincombinationwithafurther 

activepharmaceuticalingredientwhichisN-butyl-deoxynojirimycin(miglustat),foruse 

25 inamethodoftreatingorpreventingNiemannPickdiseasetypeC(NPC)inasubject, 

whereinthesubjecthasanERtypemissensemutationinanNPCgene.  

Insomeaspectsofthepresentdisclosureisthusprovidedanactivepharmaceutical 

ingredientwhichis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

30 carboximidoylchloridecitrate(arimoclomol)incombinationwithafurtheractive 
pharmaceuticalingredientwhichisN-butyl-deoxynojirimycin(miglustat),foruseina 

methodoftreatingorpreventingNiemannPickdiseasetypeC(NPC)inasubject, 

whereinthesubjecthasanERtypemissensemutationinanNPCgene.  

ingredientwhichis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-
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Itisanaspectofthepresentdisclosuretoprovide(+)-(R)-N-[2-hydroxy-3-(1

piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate(arimoclomol)in 

combinationwithN-butyl-deoxynojirimycin(miglustat),foruseinamethodoftreatingor 

preventingNiemannPickdiseasetypeC(NPC)inasubjectwhereinthesubjecthas 

5 anERtypemissensemutationinanNPCgene.  

Insomeembodimentssaidtreatmentisprophylactic.Insomeembodimentssaid 

treatmentiscurative.Insomeembodimentssaidtreatmentisameliorating.  

10 ProgressionofNPCinasubjectmaybetrackedbyaclinicianusingtheNPC 

compositeclinicalseverityscale(hereafter , eeYanjaninetal.).Afull"17

domainNPGGSSscore"incorporatesclinicalsignsandsymptomsinninemajor 

(ambulationcognitioneyemovementfinemotorhearingmemoryseizuresspeech, 
swallowing)andeightminor(auditorybrainstemresponsebehaviorgelastic 

15 cataplexyhyperreflexiaincontinencenarcolepsypsychiatricrespiratoryproblems) 

domainstodetermineascorewhichdescribestheseverityofthesubject'sNPC 
progression(ahigherscorethemoreprogressed/severethediseaseis).Anabridged 

"5-domainNPGGSSscore"issuccessfullyusedbycliniciansandincorporatesclinical 
signsandsymptomsfromthemajordomainsofambulationcognitionfinemotor, 

20 speechandswallowing(seeGortina-Borja).  

annualseverityincrementscore(hereafter"ASIS")whichiscalculatedbydividingthe 

totalNPCCSSscorebytheageofthesubjecttherebyprovidingameasureoftherate 

25 ofdiseaseprogressioninanindividualsubject.Accordinglytheresultingvaluemay 

serveasanindexoftheannualrateofdiseaseprogression(seeCortina-Borjaetal).  

InoneembodimentthesubjectwithNPGhasanASISbetweenabout0.5andabout2.  

30 Insomeembodimentsofthepresentdisclosurethereisprovidedanactive 

pharmaceuticalingredientwhichis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxy]

pyridine-1-oxide-3-carboximidoylchloridecitrate(arimoclomol),foruseinamethodof 

treatingorpreventingNiemannPickdiseasetypeC(NPC)inasubjectwhereinthe 

subjecthasanendoplasmicreticulum(ER)typemissensemutationinanNPCgene 

35 andthesubjecthasanASISbetweenabout0.5andabout2.  

SubgroupsofsubjectswithapatientpopulationofNPGmayalsobeanalyzedusingan
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Insomeembodimentsofthepresentdisclosurethereisprovidedanactive 

pharmaceuticalingredientwhichis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxy]

pyridine-1-oxide-3-carboximidoylchloridecitrate(arimoclomol),incombinationwitha 

5 furtheractivepharmaceuticalingredientwhichisN-butyl-deoxynojirimycin(miglustat), 

foruseinamethodoftreatingorpreventingNiemannPickdiseasetypeC(NPG)ina 

subjectwhereinthesubjecthasanendoplasmicreticulum(ER)typemissense 

mutationinanNPCgeneandthesubjecthasanASISbetweenabout0.5andabout2.  

10 Insomeembodimentsthepresentdisclosureprovidesamethodoftreatingor 

preventingNPGinasubjectinneedthereofthemethodcomprisingadministeringa 

therapeuticallyeffectiveamountoftheactivepharmaceuticalingredientasdisclosed 

hereintothesubjectwhereinthesubjecthasanASISbetweenabout0.5andabout2.  

15 Insomeembodimentsthepresentdisclosureprovidesamethodoftreatingor 

preventingNPGinasubjectinneedthereofthemethodcomprisingadministeringa 

therapeuticallyeffectiveamountoftheactivepharmaceuticalingredientasdisclosed 

hereinandatherapeuticallyeffectiveamountofthefurtheractivepharmaceutical 

ingredientasdisclosedhereintothesubjectwhereinthesubjecthasanASISbetween 

20 about0.5andabout2.  

ThepresentdisclosureprovidesanactivepharmaceuticalingredientselectedfromN

[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchlorideits 

25 stereoisomersandtheacidadditionsaltsthereofforthepresentpurposes.  

InsomeembodimentstheactivepharmaceuticalingredientistheracemateofN-[2

hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride.  

30 Insomeembodimentstheactivepharmaceuticalingredientisanopticallyactive 

stereoisomerofN-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

carboximidoylchloride.  

InsomeembodimentstheactivepharmaceuticalingredientisanenantiomerofN-[2

35 hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride.  

Activepharmaceuticalingredient(em gm arimoclomol)
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Insomeembodimentstheactivepharmaceuticalingredientisselectedfromthegroup 

consistingof(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

carboximidoylchlorideand(-)-(S)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1

5 oxide-3-carboximidoylchloride.  

Insomeembodimentstheactivepharmaceuticalingredientisselectedfromthegroup 

consistingof(Z)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

carboximidoylchloride,(E)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1

10 oxide-3-carboximidoylchloride,(Z)-(S)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj

pyridine-1-oxide-3-carboximidoylchlorideand(E)-(S)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchloride.  

Insomeembodimentstheactivepharmaceuticalingredientisanacidadditionsaltof 

15 N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride.  

Insomeembodimentstheactivepharmaceuticalingredientisselectedfromthegroup 

consistingofN-[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-3-carboximidoyl 

chbridecitrateandN-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

20 carboximidoylchbridemaleate.  

consistingof(+)-(H)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

carboximidoylchbridecitrate,(-)-(8)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine

25 1-oxide-3-carboximidoylchloridecitrate,(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchbridemaleateand(-)-(8)-N-[2-hydroxy-3

(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridemaleate.  

Insomeembodimentstheactivepharmaceuticalingredientisselectedfromthegroup 

30 consistingof(Z)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

carboximidoylchloridecitrate,(E)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine

1-oxide-3-carboximidoylchloridecitrate,(Z)-(S)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchbridecitrate,(F)-(8)-N-[2-hydroxy-3-(1

piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate,(Z)-(R)-N-[2

35 hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridemaleate, 

Insomeembodimentstheactivepharmaceuticalingredientisselectedfromthegroup
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(E)-(H)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoyl 

chloridemaleate,(Z)-(8)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

carboximidoylchloridemaleateand(E)-(S)-N-[2-hydroxy-3-(1-piperidinyl)-propoxy]

pyridine-1-oxide-3-carboximidoylchbridemaleate.  

5 
Insomeembodimentstheactivepharmaceuticalingredientisarimoclomolalsoknown 

as"BRX-345"or(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-3
U carboximidoylchloridecitrate.Arimoclomolanditspreparationaredisclosede.g.in 

wo97/16439,WO00/050403andWO01/79174.Insomeembodimentsarimoclomol 
10 isthecitratesaltformulationofthefreebaseUi.e.(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchloridewhichhasthestructureasshown 

informulaI: 

1.::;h.D . .  

(FormulaI) 

15 

Furtheractivepharmaceuticalingredient(e m gm miglustat) 

Thepresentdisclosureadditionallyprovidesacombinationcomprisingafurtheractive 

pharmaceuticalingredientselectedfromanN-alkylderivativeof1,5-dideoxy-1,5-imino

acidadditionsaltsthereofforthepresentpurposes.  

Insomeembodimentsthealkylgroupofthefurtheractivepharmaceuticalingredient 

containsfrom4-6carbonatoms.  

25 

Insomeembodimentsthealkylgroupofthefurtheractivepharmaceuticalingredientis 

butyl.Insomeembodimentsthealkylgroupofthefurtheractivepharmaceutical 
ingredientishexyl.  

30 InsomeembodimentsthefurtheractivepharmaceuticalingredientisN-butyl
deoxynojirimycin.N-butyl-deoxynojirimycinisalsoknownas"OGT918"N

7 

butylmoranoline,1,5-(butylimino)-1,5-dideoxy-D-glucitol, (2R,3R,4H,58)-1-butyl-2

20 D-glucitolinwhichsaidalkylcontainsfrom2-8carbonatomsitsstereoisomersandthe
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(hydroxymethyl)piperidine-3,4,5-triolormiglustat.Insomeembodimentsthefurther 

activepharmaceuticalingredientthushasthechemicalstructureofformulaII: 

[0 

HOJt4~*a 

Ut~qmm 

OH 
(FormulaII) 

5 Insomeembodimentsthefurtheractivepharmaceuticalingredientisanacidaddition 

saltofN-butyl-deoxynojirimycin(miglustat).  

InsomeembodimentsthefurtheractivepharmaceuticalingredientisZavesca®or 

Brazaves®.  

10 

Insomeembodimentsthefurtheractivepharmaceuticalingredientismiglustat.  

NPG Patient subgroups 

TheinventorshavesurprisinglyfoundthataspecificsubgroupofNPGpatients, 

15 specificallysubjectswithatleastoneERtypemissensemutationinatleastoneofthe 

InsomeembodimentstheERtypemissensemutationresultsinproductionofanNPC 

proteinthatismisfoldedretainedattheendoplasmicreticulum(ER)andsubsequently 

20 targetedfordegradation.  

InsomeembodimentstheERtypemissensemutationresultsinproductionofanNPG 

proteinthatismisfolded.InsomeembodimentstheERtypemissensemutationresults 

inproductionofanNPCproteinthatisretainedattheendoplasmicreticulum(ER).In 

25 someembodimentstheERtypemissensemutationresultsinproductionofanNPC 

proteinthatistargetedfordegradation.InsomeembodimentstheERtypemissense 

mutationresultsinproductionofanNPGproteinthatismisfoldedretainedatthe 

endoplasmicreticulum(ER)and/orsubsequentlytargetedfordegradation.  

twoallelesinanNPGgenerespondrobustlytotreatmentwitharimoclomol.
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InsomeembodimentstheNPGproteinisselectedfromthegroupconsistingofNPG1 

andNPG2.InsomeembodimentstheNPGproteinisNPG1. Insomeembodiments, 

theNPCproteinisNPC2.  

5 InaparticularembodimenttheNPCproteinisNPC1(SEQIDNO:2).  

Inoneembodimentthereisprovidedanactivepharmaceuticalingredientselectedfrom 

N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxicle-3-carboximidoylchlorideits 

stereoisomersandtheacidadditionsaltsthereofforuseinamethodoftreatingor 

10 preventingNiemannPickdiseasetypeC(NPC)inasubjectwhereinthesubjecthas 

anNPCproteinthatismisfoldedretainedattheendoplasmicreticulum(ER)and 

subsequentlytargetedfordegradation.InoneembodimenttheNPGproteinisNPG1.  

Inoneembodimentthereisprovidedanactivepharmaceuticalingredientwhichis(+)

15 (R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride 

citrate(arimoclomol),foruseinamethodoftreatingorpreventingNiemannPick 

diseasetypeC(NPG)inasubjectwhereinthesubjecthasanNPGproteinthatis 

misfoldedretainedattheendoplasmicreticulum(ER)andsubsequentlytargetedfor 

degradation.InoneembodimenttheNPGproteinisNPC1.  

20 

Inoneembodimentthereisprovidedanactivepharmaceuticalingredientwhichis(+)

citrate(arimoclomol)incombinationwithafurtheractivepharmaceuticalingredient, 
whichisN-butyl-deoxynojirimycin(miglustat),foruseinamethodoftreatingor 

25 preventingNiemannPickdiseasetypeC(NPC)inasubjectwhereinthesubjecthas 

anNPCproteinthatismisfoldedretainedattheendoplasmicreticulum(ER)and 

subsequentlytargetedfordegradation.InoneembodimenttheNPCproteinisNPC1.  

InsomeembodimentstheNPCgeneisselectedfromthegroupconsistingofNPCI 

30 andNPC2.InsomeembodimentstheNPCgeneisNPCI.Insomeembodimentsthe 

NPCgeneisNPC2.  

InaparticularembodimenttheNPCgeneisNPCI(SEQIDNO:1).  

(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride
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Inoneembodimentthereisprovidedanactivepharmaceuticalingredientselectedfrom 

N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchlorideits 

stereoisomersandtheacidadditionsaltsthereofforuseinamethodoftreatingor 

preventingNiemannPickdiseasetypeC(NPC)inasubjectwhereinthesubjecthas 

5 anendoplasmicreticulum(ER)typemissensemutationintheNPCIgene.  

Inoneembodimentthereisprovidedanactivepharmaceuticalingredientwhichis(+)

(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride 

citrate(arimoclomol),foruseinamethodoftreatingorpreventingNiemannPick 

10 diseasetypeC(NPC)inasubjectwhereinthesubjecthasanendoplasmicreticulum 

(ER)typemissensemutationintheNPCIgene.  

Inoneembodimentthereisprovidedanactivepharmaceuticalingredientwhichis(+)

(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride 

15 citrate(arimoclomol)incombinationwithafurtheractivepharmaceuticalingredient, 

whichisN-butyl-deoxynojirimycin(miglustat),foruseinamethodoftreatingor 

preventingNiemannPickdiseasetypeC(NPG)inasubjectwhereinthesubjecthas 

anERtypemissensemutationintheNPCIgene.  

20 InsomeembodimentstheERtypemissensemutationresultsinasingleamino-acid 

InsomeembodimentsthesubjectishomozygousfortheERtypemissensemutation.  

InsomeembodimentsthesubjectisheterozygousfortheERtypemissensemutation.  

25 InsomeembodimentsthesubjecthasatleastoneERtypemissensemutationineach 

ofthetwoallelesoftheNPCgene.Insomeembodimentsthesubjecthasatleastone 

ERtypemissensemutationinoneofthetwoallelesoftheNPCgene.Insome 

embodimentsthesubjecthasatleastoneERtypemissensemutationinoneofthe 

twoallelesoftheNPCgeneandafunctionalnullmutationintheotheralleleofthe 

30 NPCgene.Insomeembodimentsthesubjectisacompoundheterozygoteforthe 

NPCgene.  

The11061TmutationisthemostcommonlyreportedmutationthatcausesNPCandin 

ahomozygousstateorincombinationwithafunctionalnullalleleitleadstoaclinical 

35 phenotypewithlateinfantileorearlyjuvenileonsetandaCclassical'increaseoffilipin 

change.
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staininginculturedfibroblasts(Imrieetal.2007).ThemutationresultsinanNPG1 

proteinthatismisfoldedretainedattheendoplasmicreticulum(ER)andsubsequently 

targetedfordegradation(Gelsthorpeetal.2008;Schultzetal.2018).Giventhe 

retainedfunctionalityofIi061TNPC1iftransportedcorrectlytothelysosomes 

5 (Gelsthorpeetal.2008),suchERmutationsmayactinapositivedominantfashionifa 

treatmentwastoaidtheirrefoldingmaturationandlocalizationtothelysosome.  

InoneembodimenttheERtypemissensemutationisselectedfromthegroup 

consistingofCl13RR389LG535VL724PQ921PW9420,G10340,V378A, 

10 R404QH51OPQ775PM1142TN11568,G1162VR1186HL1244PandIlOGiT.  

InoneembodimenttheERtypemissensemutationisselectedfromthegroup 

consistingof11061TM1142TN1156SandR1186H.  

15 InsomeembodimentstheERtypemissensemutationis11061T.Insome 

embodimentstheERtypemissensemutationisMl142T.Insomeembodimentsthe 

ERtypemissensemutationisNi156S.InsomeembodimentstheERtypemissense 

mutationisR1186H.  

20 InsomeembodimentsthesubjecthasanNPCIgenotypeselectedfromthegroup 

consistingof11061T/E1188*11061T/A1151T,11061T/Qll9fs,11061T/1962fs, 

I1OG1TH1O16L/I1OG1TI1OG1T/All92fs,11061T/N1156SR118GH/R1186H, 

P1007AIRi186HandIi061TID5O8fs.  

25 

Inoneembodimentthereisprovidedanactivepharmaceuticalingredientselectedfrom 

N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchlorideits 

stereoisomersandtheacidadditionsaltsthereofforuseinamethodoftreatingor 

preventingNiemannPickdiseasetypeC(NPG)inasubjectwhereinthesubjecthas 

30 anendoplasmicreticulum(ER)typemissensemutationintheNPCIgeneselected 

fromthegroupconsistingofCl13RR389LG535VL724PQ921PW9420,G10340, 

V378AR404QH51OPQ775PMl142TNi1568,Gi162VRi186HLi244Pand 

11061T, 

suchasselectedfromthegroupconsistingofIi061TMl142TNi1568andRi186H; 

35 suchasllO6lT 

T1036M/11061T,11061T/V1141GN968S/R11B6HN1156S/F1199sp2,Q99lfs/
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suchasMl142TU 

suchasNi1568; 

suchasRi186H.  

5 Inoneembodimentthereisprovidedanactivepharmaceuticalingredientwhichis(+)

(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride 

citrate(arimoclomol),foruseinamethodoftreatingorpreventingNiemannPick 

diseasetypeC(NPC)inasubjectwhereinthesubjecthasanendoplasmicreticulum 

(ER)typemissensemutationintheNPCIgeneselectedfromthegroupconsistingof 

10 Cl13RR389LG535VL724PQ921PW9420,Gi0340,V378AR404QH51OP, 

Q775PM1142TN11568,G1162VR11B6HLl244Pand1106W 

suchasselectedfromthegroupconsistingofIi061TMl142TNi1568andRi186H; 

suchasI1O61T 

suchasMl142TU 

15 suchasNllSGS; 

suchasRi186H.  

Inoneembodimentthereisprovidedanactivepharmaceuticalingredientwhichis(+)

(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride 

20 citrate(arimoclomol)incombinationwithafurtheractivepharmaceuticalingredient, 

whichisN-butyl-deoxynojirimycin(miglustat),foruseinamethodoftreatingor 

anERtypemissensemutationintheNPCIgeneselectedfromthegroupconsistingof 

Cl13RR389LG535VL724PQ921PW9420,Gi0340,V378AR404QH51OP, 

25 Q775PM1142TN11568,G1162VR1186HL1244Pand1106W 

suchasselectedfromthegroupconsistingofIi061TMl142TNi1568andRi186H; 

suchasliO6iT 

suchasMii42TU 

suchasNi1568; 

30 suchasRii86H.  

Inoneembodimentthereisprovidedanactivepharmaceuticalingredientselectedfrom 

N-[2-hydroxy-3-(i-piperidinyl)-propoxyj-pyridine-i-oxide-3-carboximidoylchlorideits 

stereoisomersandtheacidadditionsaltsthereofforuseinamethodoftreatingor 
35 preventingNiemannPickdiseasetypeC(NPG)inasubjectwhereinthesubjecthas 

preventingNiemannPickdiseasetypeC(NPG)inasubjectwhereinthesubjecthas
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anNPCIgenotypeselectedfromthegroupconsistingofIi061TIEl133*,Ii061TI 

All51TIlOG1T/Qll9fs,11061T/1962fsT1036M/11061T,11061T/V1l41GN968S 

/R1186HN11568/F1199sp2,Q99lfs/11061TH1O1GL/11061T,11061T/All92fs, 

11061T/N11568,R1186H/R1186HP1007A/R1186Hand11061T/D5O8fs.  

5 

Inoneembodimentthereisprovidedanactivepharmaceuticalingredientwhichis(+)

(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-l-oxide-3-carboximidoylchloride 

citrate(arimoclomol),foruseinamethodoftreatingorpreventingNiemannPick 

diseasetypeC(NPC)inasubjectwhereinthesubjecthasanNPCIgenotype 

10 selectedfromthegroupconsistingof11061TIEl188*,11061TIAl151T,11061TI 

Qll9fs,11061T/1962fsT1036M/11061T,11061T/Vl14lGN968S/R11B6H, 

Nl1S6S/Fl199sp2,Q99lfs/11061THlOl6L/11061T,11061T/All92fs,11061T/ 

N11568,Rll8GH/R118GHPlOO7A/Rl18GHandIlOG1T/D5O8fs.  

15 Inoneembodimentthereisprovidedanactivepharmaceuticalingredientwhichis(+)

(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-l-oxide-3-carboximidoylchloride 

citrate(arimoclomol)incombinationwithafurtheractivepharmaceuticalingredient, 

whichisN-butyl-deoxynojirimycin(miglustat),foruseinamethodoftreatingor 

preventingNiemannPickdiseasetypeC(NPC)inasubjectwhereinthesubjecthas 

20 anNPCIgenotypeselectedfromthegroupconsistingof11061TIEl188*,11061T/ 

All5lT,11061T/Qll9fs,11061T/1962fsT1036M/11061T,11061T/Vll4lGN9688 

I1OG1T/N11568,Rl18GH/R118GHPlOO7A/Rl18GHandIlOG1T/D5O8fs.  

25 InsomeembodimentsdetermininganNPCgenotype(e.g.anNPCIgenotypeand/or 

anNPC2genotype)comprisessequencingthenucleicacidisolatedfromabiological 

samplefromthesubject.Aswouldbeappreciatedbythepersonskilledintheartan 

NPCgenotype(e.g.anNPCIgenotypeand/oranNPC2genotype)canbedetermined 

usinganygenotypingmethodknownintheart.  

30 

Insomeembodimentsthesubjectorpatientisamammal.Insomeembodimentsthe 

subjectorpatientisahuman.  

Insomeembodimentsthesubjectorpatientisabout1yearoroldersuchasabout2 

35 yearsoroldersuchasabout3yearsoroldersuchasabout4yearsoroldersuchas 

/R1lB6HN1156S/Fll99sp2,Q99lfs/11061TH1Ol6L/11061T,11061T/All92fs,
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about5yearsoroldersuchasabout6yearsoroldersuchasabout7yearsorolder, 

suchasabout8yearsoroldersuchasabout9yearsoroldersuchasabout10years 

orolder.Inaparticularembodimentthesubjectorpatientisabout4yearsorolder.  

5 Insomeembodimentsthesubjectisabout1yearold.Insomeembodimentsthe 

subjectisabout2yearsold.Insomeembodimentsthesubjectisabout3yearsold.In 

someembodimentsthesubjectisabout4yearsold.Insomeembodimentsthe 

subjectisabout5yearsold.Insomeembodimentsthesubjectisabout6yearsold.In 

someembodimentsthesubjectisabout7yearsold.Insomeembodimentsthe 
10 subjectisabout8yearsold.Insomeembodimentsthesubjectisabout9yearsold.In 

someembodimentsthesubjectisabout10yearsold.Insomeembodimentsthe 

subjectisabout11yearsold.Insomeembodimentsthesubjectisabout12yearsold.  
Insomeembodimentsthesubjectisabout13yearsold.Insomeembodimentsthe 

subjectisabout14yearsold.Insomeembodimentsthesubjectisabout15yearsold.  

15 Insomeembodimentsthesubjectisabout16yearsold.Insomeembodimentsthe 

subjectisabout17yearsold.Insomeembodimentsthesubjectisabout18yearsold.  
Insomeembodimentsthesubjectisabout19yearsold.Insomeembodimentsthe 

subjectisabout20yearsold.Insomeembodimentsthesubjectisabout21yearsold.  
Insomeembodimentsthesubjectisabout22yearsold.Insomeembodimentsthe 

20 subjectisabout23yearsold.Insomeembodimentsthesubjectisabout24yearsold.  

Insomeembodimentsthesubjectisabout25yearsold.Insomeembodimentsthe 

Insomeembodimentsthesubjectisabout28yearsold.Insomeembodimentsthe 

subjectisabout29yearsold.Insomeembodimentsthesubjectisabout30yearsold.  

25 

Insomeembodimentsthesubjectisbetweentheagesofabout0yearsoldtoabout5 

yearsold.Insomeembodimentsthesubjectisbetweentheagesofabout5yearsold 

toabout10yearsold.Insomeembodimentsthesubjectisbetweentheagesofabout 

10yearsoldtoabout15yearsold.Insomeembodimentsthesubjectisbetweenthe 

30 agesofabout15yearsoldtoabout20yearsold.Insomeembodimentsthesubjectis 

betweentheagesofabout20yearsoldtoabout30yearsold.Insomeembodiments, 

thesubjectisbetweentheagesofabout30yearsoldtoabout40yearsold.Insome 

embodimentsthesubjectisbetweentheagesofabout40yearsoldtoabout50years 

old.Insomeembodimentsthesubjectisbetweentheagesofabout50yearsoldto 

35 about60yearsold.Insomeembodimentsthesubjectisbetweentheagesofabout60 

subjectisabout26yearsold.Insomeembodimentsthesubjectisabout27yearsold.
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yearsoldtoabout70yearsold.Insomeembodimentsthesubjectisbetweentheages 

ofabout70yearsoldtoabout80yearsold.Insomeembodimentsthesubjectis 

betweentheagesofabout80yearsoldtoabout90yearsold.Insomeembodiments, 

thesubjectisbetweentheagesofabout90yearsoldtoabout100yearsold.Insome 

5 embodimentsthesubjectisbetweentheagesofabout100yearsoldtoabout110 

yearsold.  

Formulation 

Whilstitispossiblefortheactivepharmaceuticalingredienttobeadministeredasthe 

10 rawchemicalitisinsomeembodimentspreferredtopresentthemintheformofa 

pharmaceuticalformulation.  

Accordinglyalsoprovidedherewithisacompositionsuchasapharmaceutical 
U compositioni.e.apharmaceuticallysafecompositioncomprisingtheactive 

15 pharmaceuticalingredientasdefinedhereinforuseinamethodoftreatingor 

preventingNPCinasubjectwhereinthesubjecthasanERtypemissensemutationin 

anNPCgene.  

i.e.a 

AlsoprovidedherewithisacompositionsuchasapharmaceuticalcompositionU 

20 pharmaceuticallysafecompositioncomprisingseparatelyortogetheranactive 

pharmaceuticalingredientasdefinedhereinandafurtheractivepharmaceutical 

Thecompositioninsomeembodimentsfurthercomprisesapharmaceuticallyand/or 

25 physiologicallyacceptablediluentcarrierand/orexcipients.  

Insomeembodimentsthecompositionisformulatedfororaladministrationsuchasin 

theformoftabletsorcapsulesorsuchasanoralpowdersuchasanoralpowder 

suitableforsuspensioninaliquidorsuchasasasuspensionfororaladministration.  

30 
Insomeembodimentsthecompositionisformulatedasaliquidforinjection.  

Pharmaceuticalcompositionscontainingtheactiveandoptionallythefurtheractive 

pharmaceuticalingredientsofthepresentinventionmaybepreparedbyconventional 

35 techniques.  

ingredientsasdefinedherein.
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Administration and dosage 

Theactivepharmaceuticalingredientasdisclosedhereinoracompositioncomprising 

thesameasdefinedhereinisinsomeembodimentsadministeredtoasubjectinneed 

5 thereofinpharmaceuticallyeffectivedosesorinatherapeuticallyeffectiveamount.  

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredformorethan1weeksuchasformorethan2weekssuchasformore 

than3weekssuchasformorethan4weeks.  

10 
Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredformorethan1monthsuchasformorethan2monthssuchasformore 

than3monthssuchasformorethan4monthssuchasformorethan5monthssuch 

asformorethan6months.  

15 
Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredformorethan1yearsuchasformorethantwoyearssuchasformore 

than3yearssuchasformorethan4yearssuchasfor5yearsormore.  

20 Insomeembodimentstreatmentcomprisesearlytreatmentinitiationwiththeactive 

pharmaceuticalingredientasdisclosedherein.Inotherwordsinsomeembodiments, 

treatmentwiththewiththeactivepharmaceuticalingredientasdisclosedhereinis 

25 Inoneembodimentthedosagesarecalculatedonthebasisofthearimoclomolcitrate 

salt((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoyl 

chloridecitrate).  

Inoneembodimentthedosagesarecalculatedonthebasisofthearimoclomolfree 

30 base((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoyl 

chbride).  

Insomeembodimentstheactivepharmaceuticalingredientisadministeredas 

describedinTableA.  

35 

initiatedsoonafterpresentationofsymptomsand/ordiagnosisofNPG.
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Insomeembodimentstheactivepharmaceuticalingredientisadministeredas 

describedinTableB.  

Table A _________________________________________________ 

SubjectWeight Dosage(freebase) Dosage(citrate) Administration 
______________________________________________________Schedule 
8kgto 15kg 31mg 50mg S 

l5kgto22kg 47mg 75mg S 

22kgto38kg 62mg 100mg S 

38kgto55kg 93mg 150mg S 

>55kg 124mg 200mg S 

5 
Table B _________________________________________________ 

SubjectWeight Dosage(freebase) Dosage(citrate) Administration 
______________________________________________________Schedule 
Skgto 15kg 47mg 75mg S 

l5kgto30kg 62mg 100mg S 

3Okgto55kg 93mg 150mg e 

>55kg 124mg 200mg e 

Dosagesarimoclomol(citratesalt) 

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

10 administeredfromabout25mg/daytoabout1000mg/day.Inapreferredembodiment 

theactivepharmaceuticalingredientisarimoclomol((+)-(R)-N-[2-hydroxy-3-(1

piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchbridecitrate).  

15 administeredfromabout100mg/daytoabout1000mg/day.Insomeembodimentsthe 

activepharmaceuticalingredientasdisclosedhereinisadministeredfromabout150 

mg/daytoabout1000mg/day.Insomeembodimentstheactivepharmaceutical 

ingredientasdisclosedhereinisadministeredfromabout200mg/daytoabout1000 

mg/day.Insomeembodimentstheactivepharmaceuticalingredientasdisclosed 

20 hereinisadministeredfromabout250mg/daytoabout1000mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

fromabout300mg/daytoabout1000mg/day.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredfromabout350mg/day 

toabout1000mg/day.Insomeembodimentstheactivepharmaceuticalingredientas 

25 disclosedhereinisadministeredfromabout400mg/daytoabout1000mg/day.In 

someembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis
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administeredfromabout450mg/daytoabout1000mg/day.Insomeembodimentsthe 

activepharmaceuticalingredientasdisclosedhereinisadministeredfromabout500 

mg/daytoabout1000mg/day.Insomeembodimentstheactivepharmaceutical 

ingredientasdisclosedhereinisadministeredfromabout550mg/daytoabout1000 

5 mg/day.Insomeembodimentstheactivepharmaceuticalingredientasdisclosed 

hereinisadministeredfromabout600mg/daytoabout1000mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

fromabout650mg/daytoabout1000mg/day.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredfromabout700mg/day 

10 toabout1000mg/day.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredfromabout750mg/daytoabout1000mg/day.In 

someembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredfromabout800mg/daytoabout1000mg/day.Insomeembodimentsthe 

activepharmaceuticalingredientasdisclosedhereinisadministeredfromabout850 

15 mg/daytoabout1000mg/day.Insomeembodimentstheactivepharmaceutical 

ingredientasdisclosedhereinisadministeredfromabout900mg/daytoabout1000 

mg/day.Insomeembodimentstheactivepharmaceuticalingredientasdisclosed 

hereinisadministeredfromabout950mg/daytoabout1000mg/day.Inpreferred 

embodimentstheactivepharmaceuticalingredientisarimoclomol.  

20 
Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

activepharmaceuticalingredientasdisclosedhereinisadministeredfromabout100 

mg/daytoabout900mg/day.Insomeembodimentstheactivepharmaceutical 

25 ingredientasdisclosedhereinisadministeredfromabout100mg/daytoabout850 

mg/day.Insomeembodimentstheactivepharmaceuticalingredientasdisclosed 

hereinisadministeredfromabout100mg/daytoabout800mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

fromabout100mg/daytoabout750mg/day.Insomeembodimentstheactive 

30 pharmaceuticalingredientasdisclosedhereinisadministeredfromabout100mg/day 

toabout700mg/day.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredfromabout100mg/daytoabout650mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

fromabout100mg/daytoabout600mg/day.Insomeembodimentstheactive 

35 pharmaceuticalingredientasdisclosedhereinisadministeredfromabout100mg/day 

administeredfromabout100mg/daytoabout950mg/day.Insomeembodimentsthe
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toabout550mg/day.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredfromabout100mg/daytoabout500mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

fromabout100mg/daytoabout450mg/day.Insomeembodimentstheactive 

5 pharmaceuticalingredientasdisclosedhereinisadministeredfromabout100mg/day 

toabout400mg/day.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredfromabout100mg/daytoabout350mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 
fromabout100mg/daytoabout300mg/day.Insomeembodimentstheactive 

10 pharmaceuticalingredientasdisclosedhereinisadministeredfromabout100mg/day 

toabout250mg/day.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredfromabout100mg/daytoabout200mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 
fromabout100mg/daytoabout150mg/day.Inpreferredembodimentstheactive 

15 pharmaceuticalingredientis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1

oxide-3-carboximidoylchloridecitrate(arimoclomol).  

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout100mg/day.Insomeembodimentstheactivepharmaceutical 

20 ingredientasdisclosedhereinisadministeredatabout125mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

disclosedhereinisadministeredatabout175mg/day.Insomeembodimentsthe 

activepharmaceuticalingredientasdisclosedhereinisadministeredatabout200 
25 mg/day.Insomeembodimentstheactivepharmaceuticalingredientasdisclosed 

hereinisadministeredatabout225mg/day.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatabout250mg/day.In 

someembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout275mg/day.Insomeembodimentstheactivepharmaceutical 
30 ingredientasdisclosedhereinisadministeredatabout300mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

atabout325mg/day.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredatabout350mg/day.Insomeembodimentsthe 

activepharmaceuticalingredientasdisclosedhereinisadministeredatabout375 
35 mg/day.Insomeembodimentstheactivepharmaceuticalingredientasdisclosed 

atabout150mg/day.Insomeembodimentstheactivepharmaceuticalingredientas
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hereinisadministeredatabout400mg/day.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatabout425mg/day.In 

someembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout450mg/day.Insomeembodimentstheactivepharmaceutical 
5 ingredientasdisclosedhereinisadministeredatabout475mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

atabout500mg/day.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredatabout525mg/day.Insomeembodimentsthe 

activepharmaceuticalingredientasdisclosedhereinisadministeredatabout550 
10 mg/day.Insomeembodimentstheactivepharmaceuticalingredientasdisclosed 

hereinisadministeredatabout575mg/day.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatabout600mg/day.In 

someembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout625mg/day.Insomeembodimentstheactivepharmaceutical 

15 ingredientasdisclosedhereinisadministeredatabout650mg/day.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

atabout675mg/day.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredatabout700mg/day.Inpreferredembodimentsthe 

activepharmaceuticalingredientisarimoclomol.  

20 
Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredindosesofabout25mgtoabout300mg.Insomeembodimentsthe 

50mgtoabout300mg.Insomeembodimentstheactivepharmaceuticalingredientas 
25 disclosedhereinisadministeredindosesofabout75mgtoabout300mg.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

indosesofabout100mgtoabout300mg.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout125 

mgtoabout300mg.Insomeembodimentstheactivepharmaceuticalingredientas 

30 disclosedhereinisadministeredindosesofabout150mgtoabout300mg.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

indosesofabout175mgtoabout300mg.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout200 

mgtoabout300mg.Insomeembodimentstheactivepharmaceuticalingredientas 

35 disclosedhereinisadministeredindosesofabout225mgtoabout300mg.Insome 

activepharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout
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embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

indosesofabout250mgtoabout300mg.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout275 

mgtoabout300mg.Inpreferredembodimentstheactivepharmaceuticalingredientis 

5 arimoclomol.  

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredindosesofabout25mgtoabout275mg.Insomeembodimentsthe 

activepharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout 
10 25mgtoabout250mg.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredindosesofabout25mgtoabout225mg.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 
indosesofabout25mgtoabout200mg.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout25mg 

15 toabout175mg.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredindosesofabout25mgtoabout150mg.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

indosesofabout25mgtoabout125mg.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout25mg 

20 toabout100mg.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredindosesofabout25mgtoabout75mg.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 

pharmaceuticalingredientisarimoclomol.  

25 
Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredindosesofabout25mg.Insomeembodimentstheactive 
pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout50mg.  

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

30 administeredindosesofabout75mg.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout100 

mg.Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredindosesofabout125mg.Insomeembodimentstheactive 
pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout150 

35 mg.Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

indosesofabout25mgtoabout50mg.Inpreferredembodimentstheactive
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administeredindosesofabout175mg.Insomeembodimentstheactive 
pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout200 

mg.Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredindosesofabout225mg.Insomeembodimentstheactive 

5 pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout250 

mg.Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredindosesofabout275mg.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout300 

mg.Inpreferredembodimentstheactivepharmaceuticalingredientisarimoclomol.  

10 

Insomeembodimentsthesubjecthasabodyweightofabout8kgtoabout15kgand 

theactivepharmaceuticalingredientasdisclosedhereinisadministeredatadoseof 

about50mgt.i.d.(i.e.,about150mg/day).Insomeembodimentstheactive 

pharmaceuticalingredientisarimoclomol(citratesalt).  

15 

Insomeembodimentsthesubjecthasabodyweightofabout8kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout50mg 

t.i.d.(i.e.,about150mg/day).Insomeembodimentsthesubjecthasabodyweightof 

about9kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

20 administeredatadoseofabout50mgt.i.d.(i.e.,about150mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout10kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout50mg 

about11kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

25 administeredatadoseofabout50mgt.i.d.(i.e.,about150mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout12kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout50mg 

t.i.d.(i.e.,about150mg/day).Insomeembodimentsthesubjecthasabodyweightof 

about13kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

30 administeredatadoseofabout50mgt.i.d.(i.e.,about150mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout14kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout50 

mgt.i.cl.(i.e.,about150mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout15kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

t.i.d.(i.e.,about150mg/day).Insomeembodimentsthesubjecthasabodyweightof
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administeredatadoseofabout50mgt.i.d.(i.e.,about150mg/day).Insome 

embodimentstheactivepharmaceuticalingredientisarimoclomol(citratesalt).  

Insomeembodimentsthesubjecthasabodyweightofabout15kgtoabout22kg 

5 andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose 

ofabout75mgt.i.d.(i.e.,about225mg/day).Insomeembodimentstheactive 

pharmaceuticalingredientisarimoclomol(citratesalt).  

Insomeembodimentsthesubjecthasabodyweightofabout15kgandtheactive 

10 pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout75mg 

t.i.d.(i.e.,about225mg/day).Insomeembodimentsthesubjecthasabodyweightof 

about16kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

administeredatadoseofabout75mgt.i.d.(i.e.,about225mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout17kgandtheactive 

15 pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout75 

mgt.i.d.(i.e.,about225mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout18kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

administeredatadoseofabout75mgt.i.d.(i.e.,about225mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout19kgandtheactive 

20 pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout75 

mgt.i.d.(i.e.,about225mg/day).Insomeembodimentsthesubjecthasabodyweight 

administeredatadoseofabout75mgt.i.d.(i.e.,about225mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout21kgandtheactive 

25 pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout75 

mgt.i.d.(i.e.,about225mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout22kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

administeredatadoseofabout75mgt.i.d.(i.e.,about225mg/day).Insome 

embodimentstheactivepharmaceuticalingredientisarimoclomol(citratesalt).  

30 

Insomeembodimentsthesubjecthasabodyweightofabout22kgtoabout38kg 

andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose 

ofabout100mgt.i.d.(i.e.,about300mg/day).Insomeembodimentstheactive 

pharmaceuticalingredientisarimoclomol(citratesalt).  

35 

ofabout20kgandtheactivepharmaceuticalingredientasdisclosedhereinis
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Insomeembodimentsthesubjecthasabodyweightofabout22kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout100 

mgt.i.d.(i.e.,about300mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout23kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

5 administeredatadoseofabout100mgt.i.d.(i.e.,about300mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout24kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout100 

mgt.i.d.(i.e.,about300mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout25kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

10 administeredatadoseofabout100mgt.i.d.(i.e.,about300mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout26kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout100 

mgt.i.cl.(i.e.,about300mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout27kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

15 administeredatadoseofabout100mgt.i.d.(i.e.,about300mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout28kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout100 

mgt.i.cl.(i.e.,about300mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout29kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

20 administeredatadoseofabout100mgt.i.d.(i.e.,about300mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout30kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout100 

ofabout31kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

25 administeredatadoseofabout100mgt.i.d.(i.e.,about300mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout32kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout100 

mgt.i.cl.(i.e.,about300mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout33kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

30 administeredatadoseofabout100mgt.i.d.(i.e.,about300mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout34kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout100 

mgt.i.d.(i.e.,about300mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout35kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

35 administeredatadoseofabout100mgt.i.d.(i.e.,about300mg/day).Insome 

mgt.i.cl.(i.e.,about300mg/day).Insomeembodimentsthesubjecthasabodyweight
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embodimentsthesubjecthasabodyweightofabout36kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout100 

mgt.i.d.(i.e.,about300mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout37kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

5 administeredatadoseofabout100mgt.i.d.(i.e.,about300mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout38kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout100 

mgt.i.d.(i.e.,about300mg/day).Insomeembodimentstheactivepharmaceutical 

ingredientisarimoclomol(citratesalt).  

10 

Insomeembodimentsthesubjecthasabodyweightofabout38kgtoabout55kg 

andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose 

ofabout150mgt.i.d.(i.e.,about450mg/day).Insomeembodimentstheactive 

pharmaceuticalingredientisarimoclomol(citratesalt).  

15 

Insomeembodimentsthesubjecthasabodyweightofabout38kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout150 

mgt.i.cl.(i.e.,about450mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout39kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

20 administeredatadoseofabout150mgt.i.d.(i.e.,about450mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout40kgandtheactive 

mgt.i.cl.(i.e.,about450mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout41kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

25 administeredatadoseofabout150mgt.i.d.(i.e.,about450mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout42kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout150 

mgt.i.cl.(i.e.,about450mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout43kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

30 administeredatadoseofabout150mgt.i.d.(i.e.,about450mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout44kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout150 

mgt.i.d.(i.e.,about450mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout45kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

35 administeredatadoseofabout150mgt.i.d.(i.e.,about450mg/day).Insome 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout150
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embodimentsthesubjecthasabodyweightofabout46kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout150 

mgt.i.d.(i.e.,about450mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout47kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

5 administeredatadoseofabout150mgt.i.d.(i.e.,about450mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout48kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout150 

mgt.i.d.(i.e.,about450mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout49kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

10 administeredatadoseofabout150mgt.i.d.(i.e.,about450mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout50kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout150 

mgt.i.cl.(i.e.,about450mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout51kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

15 administeredatadoseofabout150mgt.i.d.(i.e.,about450mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout52kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout150 

mgt.i.cl.(i.e.,about450mg/day).Insomeembodimentsthesubjecthasabodyweight 

ofabout53kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

20 administeredatadoseofabout150mgt.i.d.(i.e.,about450mg/day).Insome 

embodimentsthesubjecthasabodyweightofabout54kgandtheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatadoseofabout150 

ofabout55kgandtheactivepharmaceuticalingredientasdisclosedhereinis 

25 administeredatadoseofabout150mgt.i.d.(i.e.,about450mg/day).Insome 

embodimentstheactivepharmaceuticalingredientisarimoclomol(citratesalt).  

Insomeembodimentsthesubjecthasabodyweightofgreaterthanabout55kgand 

theactivepharmaceuticalingredientasdisclosedhereinisadministeredatadoseof 

30 about200mgt.i.d.(i.e.,about600mg/day).Insomeembodimentstheactive 

pharmaceuticalingredientisarimoclomol(citratesalt).  

Insomeembodimentsthesubjecthasabodyweightofabout8kgtoabout15kgand 

theactivepharmaceuticalingredientasdisclosedhereinisadministeredatadoseof 

mgt.i.cl.(i.e.,about450mg/day).Insomeembodimentsthesubjecthasabodyweight
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about75mgt.i.d.(i.e.,about225mg/day).Insomeembodimentstheactive 

pharmaceuticalingredientisarimoclomol(citratesalt).  

Insomeembodimentsthesubjecthasabodyweightofabout15kgtoabout30kg 

5 andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose 

ofabout100mgt.i.d.(i.e.,about300mg/day).Insomeembodimentstheactive 

pharmaceuticalingredientisarimoclomol(citratesalt).  

Insomeembodimentsthesubjecthasabodyweightofabout30kgtoabout55kg 

10 andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose 

ofabout150mgt.i.d.(i.e.,about450mg/day).Insomeembodimentstheactive 

pharmaceuticalingredientisarimoclomol(citratesalt).  

Insomeembodimentsthesubjecthasabodyweightofgreaterthanabout55kgand 

15 theactivepharmaceuticalingredientasdisclosedhereinisadministeredatadoseof 

about200mgt.i.d.(i.e.,about600mg/day).Insomeembodimentstheactive 

pharmaceuticalingredientisarimoclomol(citratesalt).  

Dosagesarimoclomol(freebase) 

20 Insomeembodimentstheactiveingredientisthearimoclomolfreebaseform(no 

specificsaltform),i.e.(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide

3-carboximidoylchlorideanddosagesarecalculatedbasedonthefreebaseform.  

i.e.(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

25 propoxyj-pyridine-1-oxicle-3-carboximidoylchbride, willencompassanyacidaddition 

saltsthereof.  

Insomeembodimentsthearimoclomolfreebaseformisadministeredfromabout53 

mg/daytoabout423mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

30 administeredfromabout63mg/daytoabout423mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout73mg/daytoabout423 

mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

about83mg/daytoabout423mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout93mg/daytoabout423mg/day.Insome 

35 embodimentsthearimoclomolfreebaseformisadministeredfromabout103mg/day 

ReferencetothearimoclomolfreebaseformU
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toabout423mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout113mg/daytoabout423mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout123mg/daytoabout423 

mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

5 about133mg/daytoabout423mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout143mg/daytoabout423mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout153mg/day 

toabout423mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout163mg/daytoabout423mg/day.Insomeembodimentsthe 
10 arimoclomolfreebaseformisadministeredfromabout173mg/daytoabout423 

mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

about183mg/daytoabout423mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout193mg/daytoabout423mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout203mg/day 

15 toabout423mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout213mg/daytoabout423mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout223mg/daytoabout423 
mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

about243mg/daytoabout423mg/day.Insomeembodimentsthearimoclomolfree 

20 baseformisadministeredfromabout253mg/daytoabout423mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout263mg/day 

administeredfromabout273mg/daytoabout423mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout283mg/daytoabout423 

25 mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

about293mg/daytoabout423mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout303mg/daytoabout423mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout313mg/day 

toabout423mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

30 administeredfromabout323mg/daytoabout423mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout333mg/daytoabout423 
mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

about343mg/daytoabout423mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout353mg/daytoabout423mg/day.Insome 

35 embodimentsthearimoclomolfreebaseformisadministeredfromabout363mg/day 

toabout423mg/day.Insomeembodimentsthearimoclomolfreebaseformis
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toabout423mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout373mg/daytoabout423mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout383mg/daytoabout423 

mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

5 about393mg/daytoabout423mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout403mg/daytoabout423mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout413mg/day 

toabout423mg/day.  

10 Insomeembodimentsthearimoclomolfreebaseformisadministeredfromabout53 

mg/daytoabout413mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout53mg/daytoabout403mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout53mg/daytoabout393 
mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

15 about53mg/daytoabout383mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout53mg/daytoabout373mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout53mg/dayto 

about363mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout53mg/daytoabout353mg/day.Insomeembodimentsthe 

20 arimoclomolfreebaseformisadministeredfromabout53mg/daytoabout343 

mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

baseformisadministeredfromabout53mg/daytoabout323mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout53mg/dayto 

25 about313mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout53mg/daytoabout303mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout53mg/daytoabout293 
mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

about53mg/daytoabout283mg/day.Insomeembodimentsthearimoclomolfree 

30 baseformisadministeredfromabout53mg/daytoabout273mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout53mg/dayto 

about263mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout53mg/daytoabout253mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout53mg/daytoabout243 
35 mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

about53mg/daytoabout333mg/day.Insomeembodimentsthearimoclomolfree
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about53mg/daytoabout233mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout53mg/daytoabout223mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout53mg/dayto 

about213mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

5 administeredfromabout53mg/daytoabout203mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout53mg/daytoabout193 

mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

about53mg/daytoabout183mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout53mg/daytoabout173mg/day.Insome 

10 embodimentsthearimoclomolfreebaseformisadministeredfromabout53mg/dayto 

about163mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout53mg/daytoabout153mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredfromabout53mg/daytoabout143 

mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredfrom 

15 about53mg/daytoabout133mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredfromabout53mg/daytoabout123mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredfromabout53mg/dayto 

about113mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredfromabout53mg/daytoabout103mg/day.Insomeembodimentsthe 

20 arimoclomolfreebaseformisadministeredfromabout53mg/daytoabout93mg/day.  

Insomeembodimentsthearimoclomolfreebaseformisadministeredfromabout53 

mg/daytoabout83mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

arimoclomolfreebaseformisadministeredfromabout53mg/daytoabout63mg/day.  

25 

Insomeembodimentsthearimoclomolfreebaseformisadministeredatabout53 

mg/dayabout63mg/dayabout73mg/dayabout83mg/dayabout93mg/dayabout 

103mg/dayabout113mg/dayabout123mg/dayabout133mg/dayabout134 

mg/dayabout143mg/dayabout153mg/dayabout163mg/dayabout173mg/day, 

30 about183mg/dayabout193mg/dayabout203mg/dayabout213mg/dayabout 

223mg/dayabout233mg/dayabout243mg/dayabout253mg/dayabout263 

mg/dayabout273mg/dayabout283mg/dayabout293mg/dayabout303mg/day, 

about313mg/dayabout323mg/dayabout333mg/dayabout343mg/dayabout 

353mg/dayabout363mg/dayabout373mg/dayabout383mg/dayabout393 

35 mg/dayabout403mg/dayabout413mg/dayorabout423mg/day.  

administeredfromabout53mg/daytoabout73mg/day.Insomeembodimentsthe
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Insomeembodimentsthearimoclomolfreebaseformisadministeredatabout53 

mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredat 

about63mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

5 administeredatabout73mg/day.Insomeembodimentsthearimoclomolfreebase 

formisadministeredatabout83mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredatabout93mg/day.Insomeembodimentsthearimoclomol 
freebaseformisadministeredatabout103mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredatabout113mg/day.Insome 

10 embodimentsthearimoclomolfreebaseformisadministeredatabout123mg/day.In 

someembodimentsthearimoclomolfreebaseformisadministeredatabout133 
mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredat 

about134mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredatabout143mg/day.Insomeembodimentsthearimoclomolfreebase 

15 formisadministeredatabout153mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredatabout163mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredatabout173mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredatabout183mg/day.In 

someembodimentsthearimoclomolfreebaseformisadministeredatabout193 
20 mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredat 

about203mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredatabout213mg/day.Insomeembodimentsthearimoclomolfreebase 

baseformisadministeredatabout233mg/day.Insomeembodimentsthe 
25 arimoclomolfreebaseformisadministeredatabout243mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredatabout253mg/day.In 

someembodimentsthearimoclomolfreebaseformisadministeredatabout263 
mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredat 

about273mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

30 administeredatabout283mg/day.Insomeembodimentsthearimoclomolfreebase 

formisadministeredatabout293mg/day.Insomeembodimentsthearimoclomolfree 

baseformisadministeredatabout303mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredatabout313mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredatabout323mg/day.In 

35 someembodimentsthearimoclomolfreebaseformisadministeredatabout333 

formisadministeredatabout223mg/day.Insomeembodimentsthearimoclomolfree
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mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredat 

about343mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredatabout353mg/day.Insomeembodimentsthearimoclomolfreebase 
formisadministeredatabout363mg/day.Insomeembodimentsthearimoclomolfree 

5 baseformisadministeredatabout373mg/day.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredatabout383mg/day.Insome 

embodimentsthearimoclomolfreebaseformisadministeredatabout393mg/day.In 

someembodimentsthearimoclomolfreebaseformisadministeredatabout403 
mg/day.Insomeembodimentsthearimoclomolfreebaseformisadministeredat 

10 about413mg/day.Insomeembodimentsthearimoclomolfreebaseformis 

administeredatabout423mg/day.  

Insomeembodimentsthearimoclomolfreebaseformisadministeredatabout372 

mg/day.  

15 

Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about13mgtoabout143mg.Insomeembodimentsthearimoclomolfreebaseform 
isadministeredindosesofabout23mgtoabout143mg.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredindosesofabout33mgtoabout143mg.  

20 Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about43mgtoabout143mg.Insomeembodimentsthearimoclomolfreebaseform 

isadministeredindosesofabout53mgtoabout143mg.Insomeembodimentsthe 

Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

25 about73mgtoabout143mg.Insomeembodimentsthearimoclomolfreebaseform 

isadministeredindosesofabout83mgtoabout143mg.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredindosesofabout93mgtoabout143mg.  
Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about103mgtoabout143mg.Insomeembodimentsthearimoclomolfreebaseform 
30 isadministeredindosesofabout113mgtoabout143mg.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredindosesofabout123mgtoabout143mg.  
Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about133mgtoabout143mg.  

arimoclomolfreebaseformisadministeredindosesofabout63mgtoabout143mg.
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Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about13mgtoabout133mg.Insomeembodimentsthearimoclomolfreebaseform 
isadministeredindosesofabout13mgtoabout123mg.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredindosesofabout13mgtoabout113mg.  
5 Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about13mgtoabout103mg.Insomeembodimentsthearimoclomolfreebaseform 
isadministeredindosesofabout13mgtoabout93mg.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredindosesofabout13mgtoabout83mg.In 

someembodimentsthearimoclomolfreebaseformisadministeredindosesofabout 
10 13mgtoabout73mg.Insomeembodimentsthearimoclomolfreebaseformis 

administeredindosesofabout13mgtoabout63mg.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredindosesofabout13mgtoabout53mg.In 

someembodimentsthearimoclomolfreebaseformisadministeredindosesofabout 
13mgtoabout43mg.Insomeembodimentsthearimoclomolfreebaseformis 

15 administeredindosesofabout13mgtoabout33mg.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredindosesofabout13mgtoabout23mg.  

Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about13mg.Insomeembodimentsthearimoclomolfreebaseformisadministeredin 

20 dosesofabout23mg.Insomeembodimentsthearimoclomolfreebaseformis 

administeredindosesofabout33mg.Insomeembodimentsthearimoclomolfree 

arimoclomolfreebaseformisadministeredindosesofabout53mg.Insome 

embodimentsthearimoclomolfreebaseformisadministeredindosesofabout63mg.  

25 Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about73mg.Insomeembodimentsthearimoclomolfreebaseformisadministeredin 

dosesofabout83mg.Insomeembodimentsthearimoclomolfreebaseformis 

administeredindosesofabout93mg.Insomeembodimentsthearimoclomolfree 

baseformisadministeredindosesofabout103mg.Insomeembodimentsthe 

30 arimoclomolfreebaseformisadministeredindosesofabout113mg.Insome 

embodimentsthearimoclomolfreebaseformisadministeredindosesofabout123 

mg.Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about133mg.Insomeembodimentsthearimoclomolfreebaseformisadministered 

indosesofabout143mg.  

35 

baseformisadministeredindosesofabout43mg.Insomeembodimentsthe
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Insomeembodimentsthearimoclomolfreebaseformisadministeredindosesof 

about124mg.  

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

5 administeredatleastonedayaweek.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatleasttwodaysa 

week.Insomeembodimentstheactivepharmaceuticalingredientasdisclosedherein 

isadministeredatleastthreedaysaweek.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatleastfourdaysa 

10 week.Insomeembodimentstheactivepharmaceuticalingredientasdisclosedherein 

isadministeredatleastfivedaysaweek.Insomeembodimentstheactive 

pharmaceuticalingredientasdisclosedhereinisadministeredatleastsixdaysaweek.  

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredatleastsevendaysaweek.  

15 

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredatleastonetimedaily.Insomeembodimentstheactivepharmaceutical 
ingredientasdisclosedhereinisadministeredatleasttwotimesdaily.Insome 

embodimentstheactivepharmaceuticalingredientasdisclosedhereinisadministered 
20 atleastthreetimesdaily.Insomeembodimentstheactivepharmaceuticalingredient 

asdisclosedhereinisadministeredatleastfourtimesdaily.Insomeembodimentsthe 

activepharmaceuticalingredientasdisclosedhereinisadministeredatleastfivetimes 

25 Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredthreetimesdaily(t.i.d.).  

Insomeembodimentsarimoclomolisadministeredatleastonetimedaily.Insome 

embodimentsarimoclomolisadministeredatleasttwotimesdaily.Insome 

30 embodimentsarimoclomolisadministeredatleastthreetimesdaily.Insome 

embodimentsarimoclomolisadministeredatleastfourtimesdaily.Insome 

embodimentsarimoclomolisadministeredatleastfivetimesdaily.  

Insomeembodimentsthearimoclomolfreebaseformisadministeredatleastone 

35 timedaily.Insomeembodimentsthearimoclomolfreebaseformisadministeredat 

daily.
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leasttwotimesdaily.Insomeembodimentsthearimoclomolfreebaseformis 

administeredatleastthreetimesdaily.Insomeembodimentsthearimoclomolfree 

baseformisadministeredatleastfourtimesdaily.Insomeembodimentsthe 

arimoclomolfreebaseformisadministeredatleastfivetimesdaily.  

5 
Insomeembodimentsthearimoclomolfreebaseformisadministeredthreetimes 

dailyatabout93mg/daytoabout372mg/day.  

Insomeembodimentsarimoclomolisadministeredatleastonedayaweek.Insome 

10 embodimentsarimoclomolisadministeredatleasttwodaysaweek.Insome 

embodimentsarimoclomolisadministeredatleastthreedaysaweek.Insome 

embodimentsarimoclomolisadministeredatleastfourdaysaweek.Insome 

embodimentsarimoclomolisadministeredatleastfivedaysaweek.Insome 

embodimentsarimoclomolisadministeredatleastsixdaysaweek.Insome 
15 embodimentsarimoclomolisadministeredatleastsevendaysaweek.  

Insomeembodimentsthearimoclomolfreebaseformisadministeredatleastoneday 

aweek.Insomeembodimentsthearimoclomolfreebaseformisadministeredatleast 

twodaysaweek.Insomeembodimentsthearimoclomolfreebaseformis 
20 administeredatleastthreedaysaweek.Insomeembodimentsthearimoclomolfree 

baseformisadministeredatleastfourdaysaweek.Insomeembodimentsthe 

embodimentsthearimoclomolfreebaseformisadministeredatleastsixdaysaweek.  
Insomeembodimentsthearimoclomolfreebaseformisadministeredatleastseven 

25 daysaweek.  

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

administeredinadosageadjustedbypatientbodyweight.ThusUinsome 

embodimentsarimoclomolisadministeredinadosageadjustedbypatientbody 
30 weight.Likewiseinsomeembodimentsthearimoclomolfreebaseformis 

administeredinadosageadjustedbypatientbodyweight.  

Insomeembodimentsthesubjecthasabodyweightofabout8kgtoabout15kgand 

theactivepharmaceuticalingredientasdisclosedhereinisadministeredatadoseof 

35 about31mgt.i.d.(i.e.,about93mg/day),calculatedasarimoclomolfreebase.  

arimoclomolfreebaseformisadministeredatleastfivedaysaweek.Insome
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Insomeembodimentsthesubjecthasabodyweightofabout15kgtoabout22kg 

andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose 

ofabout47mgt.i.d.(i.e.,about141mg/day);calculatedasarimoclomolfreebase.  

5 

Insomeembodimentsthesubjecthasabodyweightofabout22kgtoabout38kg 

andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose 

ofabout62mgt.i.d.(i.e.,about186mg/day);calculatedasarimoclomolfreebase.  

10 Insomeembodimentsthesubjecthasabodyweightofabout38kgtoabout55kg 

andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose 

ofabout93mgt.i.d.(i.e.,about279mg/day);calculatedasarimoclomolfreebase.  

Insomeembodimentsthesubjecthasabodyweightofgreaterthanabout55kgand 

15 theactivepharmaceuticalingredientasdisclosedhereinisadministeredatadoseof 

about124mgt.i.d.(i.e.,about372mg/day);calculatedasarimoclomolfreebase.  

Insomeembodimentsthesubjecthasabodyweightofabout8kgtoabout15kgand 

theactivepharmaceuticalingredientasdisclosedhereinisadministeredatadoseof 

20 about47mgt.i.d.(i.e.,about141mg/day),calculatedasarimoclomolfreebase.  

Insomeembodimentsthesubjecthasabodyweightofabout15kgtoabout30kg 

ofabout62mgt.i.d.(i.e.,about186mg/day);calculatedasarimoclomolfreebase.  

25 

Insomeembodimentsthesubjecthasabodyweightofabout30kgtoabout55kg 

andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose 

ofabout93mgt.i.d.(i.e.,about279mg/day);calculatedasarimoclomolfreebase.  

30 Insomeembodimentsthesubjecthasabodyweightofgreaterthanabout55kgand 

theactivepharmaceuticalingredientasdisclosedhereinisadministeredatadoseof 

about124mgt.i.d.(i.e.,about372mg/day);calculatedasarimoclomolfreebase.  

andtheactivepharmaceuticalingredientasdisclosedhereinisadministeredatadose



wo2022/136640 50 PCT/EP20211087483 

Dosagefurtheractiyepharmaceuticalingredient 

Insomeembodimentsafurtheractivepharmaceuticalingredientisadministeredtothe 

subject.Inapreferredembodimentthefurtheractivepharmaceuticalingredientis 

miglustat.  

5 

Insomeembodimentsthefurtheractivepharmaceuticalingredientasdisclosedherein 

isadministeredfromabout300mg/daytoabout1000mg/day.Insomeembodiments, 

thefurtheractivepharmaceuticalingredientasdisclosedhereinisadministeredfrom 

about350mg/daytoabout1000mg/day.Insomeembodimentsthefurtheractive 

10 pharmaceuticalingredientasdisclosedhereinisadministeredfromabout400mg/day 

toabout1000mg/day.Insomeembodimentsthefurtheractivepharmaceutical 

ingredientasdisclosedhereinisadministeredfromabout450mg/daytoabout1000 

mg/day.Insomeembodimentsthefurtheractivepharmaceuticalingredientas 

disclosedhereinisadministeredfromabout500mg/daytoabout1000mg/day.In 

15 someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredfromabout550mg/daytoabout1000mg/day.Insomeembodimentsthe 

furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredfromabout 

600mg/daytoabout1000mg/day.Insomeembodimentsthefurtheractive 

pharmaceuticalingredientasdisclosedhereinisadministeredfromabout650mg/day 

20 toabout1000mg/day.Insomeembodimentsthefurtheractivepharmaceutical 

ingredientasdisclosedhereinisadministeredfromabout700mg/daytoabout1000 

mg/day.Insomeembodimentsthefurtheractivepharmaceuticalingredientas 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

25 administeredfromabout800mg/daytoabout1000mg/day.Insomeembodimentsthe 

furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredfromabout 

850mg/daytoabout1000mg/day.Insomeembodimentsthefurtheractive 

pharmaceuticalingredientasdisclosedhereinisadministeredfromabout900mg/day 

toabout1000mg/day.Insomeembodimentsthefurtheractivepharmaceutical 

30 ingredientasdisclosedhereinisadministeredfromabout950mg/daytoabout1000 

mg/day.Inpreferredembodimentsthefurtheractivepharmaceuticalingredientas 

disclosedhereinismiglustat.  

Insomeembodimentsthefurtheractivepharmaceuticalingredientasdisclosedherein 

35 isadministeredfromabout300mg/daytoabout950mg/day.Insomeembodiments, 

disclosedhereinisadministeredfromabout750mg/daytoabout1000mg/day.In
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thefurtheractivepharmaceuticalingredientasdisclosedhereinisadministeredfrom 

about300mg/daytoabout900mg/day.Insomeembodimentsthefurtheractive 
pharmaceuticalingredientasdisclosedhereinisadministeredfromabout300mg/day 

toabout850mg/day.Insomeembodimentsthefurtheractivepharmaceutical 
5 ingredientasdisclosedhereinisadministeredfromabout300mg/daytoabout800 

mg/day.Insomeembodimentsthefurtheractivepharmaceuticalingredientas 

disclosedhereinisadministeredfromabout300mg/daytoabout750mg/day.Insome 

embodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredfromabout300mg/daytoabout700mg/day.Insomeembodimentsthe 
10 furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredfromabout 

300mg/daytoabout650mg/day.Insomeembodimentsthefurtheractive 

pharmaceuticalingredientasdisclosedhereinisadministeredfromabout300mg/day 

toabout600mg/day.Insomeembodimentsthefurtheractivepharmaceutical 

ingredientasdisclosedhereinisadministeredfromabout300mg/daytoabout550 

15 mg/day.Insomeembodimentsthefurtheractivepharmaceuticalingredientas 

disclosedhereinisadministeredfromabout300mg/daytoabout500mg/day.Insome 

embodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredfromabout300mg/daytoabout450mg/day.Insomeembodimentsthe 

furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredfromabout 
20 300mg/daytoabout400mg/day.Insomeembodimentsthefurtheractive 

pharmaceuticalingredientasdisclosedhereinisadministeredfromabout300mg/day 

ingredientasdisclosedhereinismiglustat.  

25 Insomeembodimentsthefurtheractivepharmaceuticalingredientasdisclosedherein 

isadministeredatabout300mg/day.Insomeembodimentsthefurtheractive 

pharmaceuticalingredientasdisclosedhereinisadministeredatabout325mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout350mg/day.Insomeembodimentsthefurtheractive 
30 pharmaceuticalingredientasdisclosedhereinisadministeredatabout375mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout400mg/day.Insomeembodimentsthefurtheractive 
pharmaceuticalingredientasdisclosedhereinisadministeredatabout425mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

35 administeredatabout450mg/day.Insomeembodimentsthefurtheractive 

toabout350mg/day.Inpreferredembodimentsthefurtheractivepharmaceutical
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pharmaceuticalingredientasdisclosedhereinisadministeredatabout475mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout500mg/day.Insomeembodimentsthefurtheractive 

pharmaceuticalingredientasdisclosedhereinisadministeredatabout525mg/day.In 

5 someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout550mg/day.Insomeembodimentsthefurtheractive 
pharmaceuticalingredientasdisclosedhereinisadministeredatabout575mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout600mg/day.Insomeembodimentsthefurtheractive 

10 pharmaceuticalingredientasdisclosedhereinisadministeredatabout625mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout650mg/day.Insomeembodimentsthefurtheractive 
pharmaceuticalingredientasdisclosedhereinisadministeredatabout675mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 
15 administeredatabout700mg/day.Insomeembodimentsthefurtheractive 

pharmaceuticalingredientasdisclosedhereinisadministeredatabout725mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout750mg/day.Insomeembodimentsthefurtheractive 
pharmaceuticalingredientasdisclosedhereinisadministeredatabout775mg/day.In 

20 someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout800mg/day.Insomeembodimentsthefurtheractive 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout850mg/day.Insomeembodimentsthefurtheractive 

25 pharmaceuticalingredientasdisclosedhereinisadministeredatabout875mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout900mg/day.Insomeembodimentsthefurtheractive 
pharmaceuticalingredientasdisclosedhereinisadministeredatabout925mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 
30 administeredatabout950mg/day.Insomeembodimentsthefurtheractive 

pharmaceuticalingredientasdisclosedhereinisadministeredatabout975mg/day.In 

someembodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredatabout1000mg/day.Inpreferredembodimentsthefurtheractive 
pharmaceuticalingredientasdisclosedhereinismiglustat.  

35 

pharmaceuticalingredientasdisclosedhereinisadministeredatabout825mg/day.In
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Insomeembodimentsthefurtheractivepharmaceuticalingredientasdisclosedherein 

isadministeredindosesofabout100mgtoabout300mg.Insomeembodimentsthe 

furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredindosesof 

about125mgtoabout300mg.Insomeembodimentsthefurtheractive 
5 pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout150 

mgtoabout300mg.Insomeembodimentsthefurtheractivepharmaceutical 

ingredientasdisclosedhereinisadministeredindosesofabout175mgtoabout300 

mg.Insomeembodimentsthefurtheractivepharmaceuticalingredientasdisclosed 

hereinisadministeredindosesofabout200mgtoabout300mg.Insome 

10 embodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredindosesofabout225mgtoabout300mg.Insomeembodimentsthe 

furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredindosesof 

about250mgtoabout300mg.Insomeembodimentsthefurtheractive 
pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout275 

15 mgtoabout300mg.Inpreferredembodimentsthefurtheractivepharmaceutical 

ingredientasdisclosedhereinismiglustat.  

Insomeembodimentsthefurtheractivepharmaceuticalingredientasdisclosedherein 

isadministeredindosesofabout100mgtoabout275mg.Insomeembodimentsthe 

20 furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredindosesof 

about100mgtoabout250mg.Insomeembodimentsthefurtheractive 

pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout100 

ingredientasdisclosedhereinisadministeredindosesofabout100mgtoabout200 

25 mg.Insomeembodimentsthefurtheractivepharmaceuticalingredientasdisclosed 

hereinisadministeredindosesofabout100mgtoabout175mg.Insome 

embodimentsthefurtheractivepharmaceuticalingredientasdisclosedhereinis 

administeredindosesofabout100mgtoabout150mg.Insomeembodimentsthe 

furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredindosesof 

30 about100mgtoabout125mg.Inpreferredembodimentsthefurtheractive 
pharmaceuticalingredientasdisclosedhereinismiglustat.  

Insomeembodimentsthefurtheractivepharmaceuticalingredientasdisclosedherein 

isadministeredindosesofabout100mg.Insomeembodimentsthefurtheractive 

35 pharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout125 

mgtoabout225mg.Insomeembodimentsthefurtheractivepharmaceutical
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mg.Insomeembodimentsthefurtheractivepharmaceuticalingredientasdisclosed 

hereinisadministeredindosesofabout150mg.Insomeembodimentsthefurther 

activepharmaceuticalingredientasdisclosedhereinisadministeredindosesofabout 

175mg.Insomeembodimentsthefurtheractivepharmaceuticalingredientas 

5 disclosedhereinisadministeredindosesofabout200mg.Insomeembodimentsthe 

furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredindosesof 

about225mg.Insomeembodimentsthefurtheractivepharmaceuticalingredientas 

disclosedhereinisadministeredindosesofabout250mg.Insomeembodimentsthe 

furtheractivepharmaceuticalingredientasdisclosedhereinisadministeredindosesof 

10 about275mg.Insomeembodimentsthefurtheractivepharmaceuticalingredientas 

disclosedhereinisadministeredindosesofabout300mg.Inpreferredembodiments, 

thefurtheractivepharmaceuticalingredientasdisclosedhereinismiglustat.  

Insomeembodimentsthedosageofthefurtheractivepharmaceuticalingredientsuch 

15 asmiglustatUIsadjustedforsubjectsundertheageof12yearsonthebasisofbody 

surfacearea.  

Co-administration 
Insomeembodimentstheactivepharmaceuticalingredientandthefurtheractive 

20 pharmaceuticalingredientareco-administered.Insomeembodimentstheactive 

pharmaceuticalingredientandthefurtheractivepharmaceuticalingredientare 

administeredintemporalproximity.Insomeembodimentsthefurtheractive 

Insomeembodimentstheactivepharmaceuticalingredientisadministeredpriortothe 

25 furtheractivepharmaceuticalingredient.Insomeembodimentstheactive 

pharmaceuticalingredientandthefurtheractivepharmaceuticalingredientare 

administeredsimultaneouslyorsequentially.Insomeembodimentstheactive 
pharmaceuticalingredientisarimoclomol((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate)andthefurtheractive 

30 pharmaceuticalingredientismiglustat.Insomeembodimentstheactive 

pharmaceuticalingredientis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1

oxide-3-carboximidoylchlorideandthefurtheractivepharmaceuticalingredientis 
miglustat.  

pharmaceuticalingredientisadministeredpriortotheactivepharmaceuticalingredient.
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Insomeembodimentsthefurtheractivepharmaceuticalingredientisadministeredfor 

atleastsixmonthspriortoaninitialadministrationoftheactivepharmaceutical 
ingredient.Insomeembodimentsthefurtheractivepharmaceuticalingredientis 

administeredforatleastoneyearpriortoaninitialadministrationoftheactive 
5 pharmaceuticalingredient.Insomeembodimentsthefurtheractivepharmaceutical 

ingredientisadministeredforatleasttwoyearspriortoaninitialadministrationofthe 

activepharmaceuticalingredient.Insomeembodimentstheactivepharmaceutical 
ingredientisarimoclomol((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1

oxide-3-carboximidoylchbridecitrate)andthefurtheractivepharmaceuticalingredient 

10 ismiglustat.Insomeembodimentstheactivepharmaceuticalingredientis(+)-(R)-N

[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchlorideandthe 

furtheractivepharmaceuticalingredientismiglustat.  

Insomeembodimentstheactivepharmaceuticalingredientasdisclosedhereinis 

15 administeredorally.Insomeembodimentstheactivepharmaceuticalingredientas 

disclosedhereinisadministeredviaafeedingtube.  

Effects of treatment 

Insomeembodimentsadministrationoftheactivepharmaceuticalingredientas 

20 disclosedhereinprovidessustainedbenefitoveraperiodoftime.Insome 

embodimentstheperiodoftimeisasix-monthperiod.Insomeembodimentsthe 

periodoftimeisaone-yearperiod.Insomeembodimentstheperiodoftimeisaone

period.Insomeembodimentstheperiodoftimeisatwo-yearandsix-monthperiod.In 
25 someembodimentstheperiodoftimeisathree-yearperiod.Insomeembodiments, 

theactivepharmaceuticalingredientisarimoclomol.  

Insomeembodimentsthediseasecourseismodifiedbythetreatmentasdisclosed 

U 

30 
Insomeembodimentstheadministrationoftheactivepharmaceuticalingredient 

reducesaccumulationofunesterifiedcholesterol.Insomeembodimentsthereduction 

ofunesterifiedcholesteroloccursinperipheralbloodmononuclearcells(PBMGs).In 

someaspectstheadministrationoftheactivepharmaceuticalingredientreduces 

35 unesterifiedcholesterolsuchthatanyincreaseinunesterifiedcholesterolexhibitedby 

yearandsix-monthperiod.Insomeembodimentstheperiodoftimeisatwo-year
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thesubjectisnomorethanabout10,000ng/mgproteinornomorethanabout15,000 

ng/mgproteinornomorethanabout20,000ng/mgproteinormorethanabout25,000 

ng/mgproteinornomorethanabout30,000nglmgproteinornormorethanabout 

35,000ng/mgproteinornomorethanabout40,000ng/mgprotein.Insome 

5 embodimentstheactivepharmaceuticalingredientisarimoclomol((+)-(R)-N-[2

hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate).In 

someembodimentstheactivepharmaceuticalingredientis(+)-(R)-N-[2-hydroxy-3-(1

piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride.  

10 Insomeembodimentstheadministrationoftheactivepharmaceuticalingredient 

reducesaccumulationofserumcholestane-triollevels.Insomeembodimentsthe 

administrationoftheactivepharmaceuticalingredientreducestheaccumulationof 

serumcholestane-triollevelssuchthatthereisadecreaseofatleastabout2.5ng/ml, 

oradecreaseofatleastabout3.0nglmloradecreaseofatleastabout3.5ng/mlora 

15 decreaseofatleastabout4.0ng/mloradecreaseofatleastabout4.5ng/mlora 

decreaseofatleastabout5.0ng/mloradecreaseofatleastabout5.5ng/mlora 

decreaseofatleastabout6.0ng/mloradecreaseofatleastabout6.5ng/mlora 

decreaseofatleastabout7.0ng/mloradecreaseofatleastabout7.5ng/mlora 

decreaseofatleastabout7.5ng/mloradecreaseofatleastabout8.0ng/mlora 

20 decreaseofatleastabout8.5ng/mloradecreaseofatleastabout9.0ng/mlora 

decreaseofatleastabout9.5ng/mloradecreaseofatleastabout10.0ng/ml.In 

hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate).In 

someembodimentstheactivepharmaceuticalingredientis(+)-(R)-N-[2-hydroxy-3-(1

25 piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride.  

Insomeembodimentstheadministrationoftheactivepharmaceuticalingredient 

modifiesthecourseofNPGsuchthatthesubjectwhoisadministeredtheactive 

pharmaceuticalingredientexhibitsanincreaseinNPGGSSscorethatisnomorethan 

30 about0.1, suchasabout0.2,suchasabout0.3,suchasabout0.4,suchasabout0.5, 

suchasabout0.6,suchasabout0.7,suchasabout0.8,suchasabout0.9,suchas 

about1.0,suchasabout1.1, suchasabout1.2,suchasabout1.3,suchasabout1.4 

suchasabout1.5,suchasabout1.6,suchasabout1.7,suchasabout1.8,suchas 

about1.9,suchasabout2.0overthecourseoftreatment.Insomeembodimentsthe 

35 courseoftreatmentcanbeaperiodofatleastabout1monthsuchasabout2months, 

someembodimentstheactivepharmaceuticalingredientisarimoclomol((+)-(R)-N-[2-
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suchasabout3monthssuchasabout4monthssuchasabout5monthssuchas 

about6monthssuchasabout7monthssuchasabout8monthssuchasabout9 

monthssuchasabout10monthssuchasabout11monthssuchasabout12 

monthssuchasabout13monthssuchasabout14monthssuchasabout15 

5 monthssuchasabout16monthssuchasabout17monthssuchasabout18 

monthssuchasabout19monthssuchasabout20monthssuchasabout21 

monthssuchasabout22monthssuchasabout23monthssuchasabout24 

months.Insomeembodimentsthecourseoftreatmentcanbeaperiodgreaterthan 

24months.TheNPCCSSscorecanbea5-domainNPCGSSscoreora17-domain 

10 NPGCSSscoreasdescribedherein.Insomeembodimentstheactivepharmaceutical 

ingredientisarimoclomol((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1

oxide-3-carboximidoylchloridecitrate).Insomeembodimentstheactive 
pharmaceuticalingredientis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1

oxide-3-carboximidoylchloride.  

15 

Insomeembodimentsadministrationoftheactivepharmaceuticalingredientprovides 

sustainedbenefitoveratwo-yearperiodwhereinthesustainedbenefitischaracterized 

bythesubjectexhibitinga5-domainNPGGSSscoreincreaseofnomorethan1over 

thetwo-yearperiod.Insomeembodimentstheactivepharmaceuticalingredientis 
20 arimoclomol((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3

carboximidoylchloridecitrate).Insomeembodimentstheactivepharmaceutical 
ingredientis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-3

25 Insomeembodimentstreatmentwiththeactivepharmaceuticalingredientleadstoan 

increaseincorrectlymaturedNPC protein.Insomeembodimentstreatmentwiththe 

activepharmaceuticalingredientleadstoanincreaseincorrectlymaturedNPC1 

protein.Insomeembodimentstreatmentwiththeactivepharmaceuticalingredient 

leadstoanincreaseincorrectlymaturedNPG2protein.Insomeembodimentsthe 

30 activepharmaceuticalingredientisarimoclomol((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchbridecitrate). Insomeembodimentsthe 

activepharmaceuticalingredientis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)-propoxyj

pyridine-1-oxide-3-carboximidoylchloride.  

carboximidoylchloride.
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Methods of predicting responsiveness to treatment or identifying subjects likely to 

respond to treatment 

Itisalsoanaspectofthepresentdisclosuretoprovideamethodofpredictingthe 

responsivenessofasubjectwithNiemannPickdiseasetypeC(NPC)totreatment 

5 witharimoclomolthemethodcomprising: 

a)determiningifthesubjecthasanERtypemissensemutationinanNPC 

,nd 
genea 

b)predictingthatthesubjectwillrespondtotreatmentwitharimoclomolwhen 

thesubjectisdeterminedtohaveanERtypemissensemutationinanNPC 

10 gene.  

Insomeaspectsisprovidedamethodofpredictingtheresponsivenessofasubject 

withNiemannPickdiseasetypeC(NPG)totreatmentwithacombinationof 

arimoclomolandmiglustatthemethod U 

15 a)determiningifthesubjecthasanERtypemissensemutationinanNPC 
,nd 

genea 

b)predictingthatthesubjectwillrespondtotreatmentwithacombinationof 

arimoclomolandmiglustatwhenthesubjectisdeterminedtohaveanER 

typemissensemutationinanNPCgene.  

20 
InsomeaspectsisprovidedamethodofidentifyingasubjectwithNiemannPick 

methodcomprising: 

a)determiningifthesubjecthasanERtypemissensemutationinanNPC 

25 ,nd 
genea 

b)identifyingthesubjectasbeinglikelytorespondtotreatmentwith 

arimoclomolwhenthesubjectisdeterminedtohaveanERtypemissense 

mutationinanNPCgene.  

30 InsomeaspectsisprovidedamethodofidentifyingasubjectwithNiemannPick 

diseasetypeC(NPC)whoislikelytoberesponsivetotreatmentwithacombinationof 

arimoclomolandmiglustatthemethod U 

a)determiningifthesubjecthasanERtypemissensemutationinanNPC 

,nd 

genea 

diseasetypeC(NPG)whoislikelytoberesponsivetotreatmentwitharimoclomolthe
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b)identifyingthesubjectasbeinglikelytorespondtotreatmentwitha 

combinationofarimoclomolandmiglustatwhenthesubjectisdetermined 

tohaveanERtypemissensemutationinanNPCgene.  

5 InsomeembodimentsthesubjecthasanERtypemissensemutationintheNPCI 

gene.InsomeembodimentsthesubjecthasanERtypemissensemutationinthe 
NPC2gene.  

InsomeembodimentsdetermininganNPCgenotype(e.g.anNPCIgenotypeand/or 

10 anNPC2genotype)comprisessequencingthenucleicacidisolatedfromabiological 

samplefromthesubject.Aswouldbeappreciatedbythepersonskilledintheartan 

NPCgenotype(e.g.anNPCIgenotypeand/oranNPC2genotype)canbedetermined 

usinganygenotypingmethodknownintheartsuchasDNAsequencing.  

15 InsomeembodimentsthesubjectisidentifiedasbeinghomozygousforanERtype 

missensemutation.Insomeembodimentsthesubjectisidentifiedasbeing 

heterozygousforanERtypemissensemutation.Insomeembodimentsthesubjectis 

identifiedashavingatleastoneERtypemissensemutationineachofthetwoalleles 

oftheNPCgene.Insomeembodimentsthesubjectisidentifiedashavingatleastone 

20 ERtypemissensemutationinoneofthetwoallelesoftheNPCgene.Insome 

embodimentsthesubjectisidentifiedasbeingacompoundheterozygoteforanER 

Inoneembodimentthemethodfurthercomprisingoneormorestepsofadministering 

25 arimoclomol.Inanotherembodimentthemethodfurthercomprisingoneormoresteps 

ofadministeringarimoclomolandmiglustat.  

typemissensemutationintheNPCgene.
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Examples 

Example 1 - Multinational trial of arimoclomol for the treatment of NPC 

Thefollowingexampledescribesa12-monthprospectiverandomizeddouble-blind, 

5 placebo-controlledphase2/3multinationaltrialperformedtotesttheuseof 

arimoclomolforthetreatmentofNiemann-PickdiseasetypeC(NPG).  

Methods 

StudyPadicipants:theNPCIgenotypesofthesubjectsenrolledinthestudyare 

10 showninTable1. Patientsenrolledinthetrialwerestratifiedbyuseofmiglustatat 

baseline.Patientsinbothstratawererandomized2:1toreceivearimoclomolor 

placebo.  

Table. NPCIgenotypesofsubjectsenrolledinstudy 

NPCIAllele1Aminoacid NPCIAllele2Aminoacid NPCIGenotype 

V2Osp P1007A Missense/FunctionalNull 

Q99lfs P1007A Missense/FunctionalNull 

A927V S1004P Missense/Missense 

S940L P1007A Missense/Missense 

IlOSiT E11SS* Missense/FunctionalNull 

R404W M1001V Missense/Missense 

11061T A1151T Missense/Missense 

IlOGiT Qll9fs Missense/FunctionalNull 

IlOSiT 1962fs Missense/FunctionalNull 

S7341 K822fs Missense/FunctionalNull 

P1007L P1007L Missense/Missense 

T1O3SM 11061T Missense/Missense 

G765V P1007A Missense/Missense 

IlOSiT N1156S Missense/Missense 

11061T V1141G Missense/Missense 

A926V P1007A Missense/Missense
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NPCIAllele1Aminoacid NPCIAllele2Aminoacid NPCIGenotype 

E71SD P1007L Missense/Missense 

V1165M R116* Missense/FunctionalNull 

R11S6H R11B6H Missense/Missense 

N968S R11B6H Missense/Missense 

E4S1K G992W Missense/Missense 

P1007R T1205K Missense/Missense 

R934* F1079L Missense/FunctionalNull 

AllOSfs AllOSfs FunctionalNull/Functional 
____________________________ ____________________________ Null 

N1156S F1199sp2 Missense/FunctionalNull 

V1165M Fll99spl Missense/FunctionalNull 

R51SW H64lfs Missense/FunctionalNull 

G248V L773fs Missense/FunctionalNull 

P1007A R1186H Missense/Missense 

A1054T H8970 Missense/Missense 

P733fs V10781 Missense/FunctionalNull 

H64lfs S954L Missense/FunctionalNull 

D5OSfs 11061T Missense/FunctionalNull 

LSGO* Q99lfs FunctionalNull/Functional 
____________________________ ____________________________ Null 
G91OS G91OS Missense/Missense 

P1007A Li204fs Missense/FunctionalNull 

PiOO7A Li204fs Missense/FunctionalNull 

GBB6V R9780 Missense/Missense 

GBB6V R9780 Missense/Missense 

S357L S940L Missense/Missense 

R5iSW G992W Missense/Missense 

S940L S940L Missense/Missense 

Q99lfs 11061T Missense/FunctionalNull
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NPCIAllele1Aminoacid NPCIAllele2Aminoacid NPCIGenotype 

R51SQ R51BQ FunctionalNull/Functional 
____________________________ ____________________________ Null 
Y677N R1059Q Missense/Missense 

T1O3GA V1155G Missense/Missense 

H1O16L 11061T Missense/Missense 

P981L Li248fs Missense/FunctionalNull 

L472P L472P Missense/Missense 

IlOSiT All92fs Missense/FunctionalNull 

StudyProcedures:thescreeningvisit(visit1)includedabaselineassessment, 

randomizationassignmentandpharmacokinetic(PK)assessment.Thefirstdoseof 

arimoclomolorplacebowasgivenwithin1weekofrandomization.Safetyassessments 

5 wereperformedatvisit2(7-14daysafterstartoftreatment)andthenevery3months 

duringtheblindedperiod(visits3-6).Monthlytelephonefollow-upswereperformedto 

evaluatesafetyconfirmpatients'weightsandassesstreatmentcompliance.  

Routineclinicalcarewasmaintainedthroughoutthetrial(includingadministrationof 

10 miglustat).Eachparticipantwasrandomizedtoreceivearimoclomolorplacebothree 

timesdaily.Arimoclomol(calculatedasfreebase)wasadministeredorallyorby 

feedingtubeat93-372mg/daybasedonthepatientsbodyweightuptotheestimated 

day.  

15 

Duringthe12-monthtreatmentphaseefficacyassessmentsfortheprimaryendpoint, 

the5-domainNPCCSSscoreandforthenon-diseasespecificClinicalGlobal 

Impression- Improvementscale(CGI-l)scoreswereperformedatbaselineandafter 

3,6,9,and12monthsoftreatmentallotherefficacyandbiomarkerassessmentswere 

20 performedatbaselineandafter6and12monthsoftreatment.  

Outcomes 

Primary endpoint:TheprimaryendpointwaschangefrombaselineinNPCseverityat 

12monthsasassessedbythe5-domainNPCCSSscoreanabbreviatedassessment 

25 tooloriginatingfromthe17domainNPCCSSscoredevelopedbyYanjaninetal.,as 

equivalenceof372mg/dayforadults(bodyweight>55kg)orof124mgthreetimesa
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describedherein.Thefullyvalidated5-domainNPGGSSscorecomprisesthedomains 

determinedtobemostclinicallyrelevanttopatientscaregiversandclinicians: 

ambulationcognition, finemotorskillsspeechandswallowing.Thetotalaggregated 

5-domainNPGCSSscorerangesfrom0to25,withahigherscoreindicatingmore 

5 severeclinicalimpairment.  

Subgroup analyses ofprimarvendpoint:NPGisaheterogeneousdiseaseandpatients 
-C 

aged2to18yearspresentwithalargespectrumofdiseasepresentations.Thegroup 

ofchildren<4yearsoldincludespatientswithmildmanifestationsandpatientswith 
10 aggressiveearlyfataldisease.Asthisgroupisparticularlyheterogeneousasubgroup 

patients 4yearsofagewaspredefinedwiththepopulationofstudyparticipants.  

IntheEUmiglustatisindicatedforthetreatmentofprogressiveneurological 

manifestationsinpatientswithNPG.Howevernotallpatientsarecandidatesfor 

15 miglustattreatmentanditisrecommendedthatthebenefitoftreatmentshouldbe 

evaluatedonaregularbasis(e.g.,everysixmonths).Ananalysisofthesubpopulation 

ofpatientsreceivingmiglustatwasprespecifiedtoelucidatetheeffectofarimoclomolin 

patientsonbackgroundmiglustattreatment.Overallthesubgroupsofpatients>4 

yearsofageandpatientsonmiglustattreatmentwereexpectedtobemore 

20 homogeneouswithrespecttobaselinedemographicsanddiseasecharacteristicsand 

Twoposthocsubgroupanalyseswerealsoconducted.  

25 InthefirstposthocanalysissubjectswithdoublefunctionalnullmutationsinNPCI 

(NPCIgenotypeofFunctionalNull/FunctionalNull)wereexcluded.  

Inthesecondposthocanalysisonlysubjectswithannualseverityincrementscore 

(ASIS)0.5-2.0wereincluded.Gortina-Borjaetal.suggeststhatbyapplyingdifferential 

30 ASIScut-offpointsof0.5-2.0,whichexcludestheverymildandveryseverepatients, 

trialcohortsmaybestratifiedtoobtainamorehomogeneouspatientpopulationthatif 

untreatedwouldchangeinclinicalscorewithinthetypicalperiodofaclinicaltrial.  

InanadditionalposthocanalysisonlysubjectswithatleastoneERtypemutation 

35 wereincluded.  

thereforemoresuitableforcomparison.
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Secondaryendpoints:AsecondaryendpointwasresponderanalysisofClinicalGlobal 

Impression-Improvementscale(CGI-l)scores(responderdefinedasstableor 

improved)at12monthscomparedwithbaseline.Othersecondaryendpointswere: 

5 responderanalysisof5-domainNPCCSSscore(definedasstableorimproved)at 

month12versusbaseline;timetoworseningon5-domainNPGGSSscore(definedas 

thetimeuntilthepatientworsenedby2pointsvsbaseline);proportionofpatients 

worseningon5-domainNPCCSSscoreat6and12monthsby2pointsonthe5

domainNPCCSSscoreandchangein17-domainNPCCSSscore(excludinghearing 
10 domains)at12months.Additionalsecondaryendpointsincluded:changefrom 

baselineinscaleforassessmentandratingofataxia(SARA)scoreat6and12 
monthschangeinthenine-holepegtest(9-HPT)resultat6and12monthschangein 

health-relatedqualityoflife(HRQoL)asmeasuredbythe5-dimension3-levelEuroQol 
months 

questionnaireyouthversion(EQ-5D-3LYproxy)at6and12 , hangein 
15 individual5-domainNPGCSSscoreatmonth12andNPCclinicaldatabase(NPC-cdb) 

scorechangesfrombaselineattrialtimepoints.TheNPG-cdbscoreaimstoreflect 

clinicalstatusanincreaseinscoreindicatesareductioninthepatient'sabilities.The 

scorewascalculatedasdefinedbyStampferetal.  

20 TheskilledpersonwouldreadilyappreciatethattheSARAscorethe9-HPTthe 

HRQoLandtheNPC-cdbarestandardizedwidelyusedclinicalanalysistechniques 

CGI-I:theCGI-lwasoriginallydevelopedasaresearchratingtooltoassess 

25 psychiatricdiseases(seeBusnerandTargum,2007).Itprovidestheclinician's 

impressionofimprovement(orworsening)ofapersonsconditionatthecurrentvisit 

comparedwithbaselineona7-pointscalerangingfrom1(verymuchimproved)to7 

(verymuchworse).InthepresenttrialGGI-lwasperformedafterclinicalexamination 

andpatientinterviews;thesameinvestigatorwasinstructedtoperformCGI-l 

30 assessmentsthroughoutthetrialforagivenpatient.  

SARA:TheSARAincludeseightitemsreflectingneurologicalmanifestationsof 

cerebellarataxiaandprovidesadirectandsimpledescriptionofmotorfunction.The 

totalscoreoftheeightitemsrangesfrom0(normal)to40(notabletoperformanyof 

35 thetestitems)(seeSchmitz-Hubschetal.) 

usedtodetermineNPGprogressioninsubjects.
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9-HPT:The9-HPTisadirectandsimplemeasurementoffinemotorcoordination, 

hand/eyecoordinationandtheabilitytofollowasimpledirectionmeasuredinseconds 

foreachhand.Thetestisnotapplicableforchildrenunder4yearsofage(seePooleet 

5 al.) 

EQ-5D-3L Yproxy:TheHRQoLofindividualsinthetrialwasmeasuredusingthechild

friendlyversionoftheEQ-5D-3LYproxyquestionnaire.Thequestionnairewas 

completedbythepatient'scaregiverasaproxyfortheindividual.  

10 

Quantification ofBiomarkers:Cholestane-triolinserumunesterifiedcholesteroland 

HSP7Olevelsinperipheralbloodmononuclearcells(PBMGs)weremeasuredas 

describedinMengeletal.  

15 Results 

The50subjectsinthestudywererandomized(26females24males)from14sitesin 

ninecountries.Thirty-fourpatientsreceivedarimoclomoland16receivedplacebo.  

Theproportionofpatientscompleting12monthsofrandomizedtreatmentwas79.4% 

20 inthearimoclomolgroupand93.8%intheplacebogroup.Inthearimoclomolgroup, 

reasonsforwithdrawalincludedadverseevents(n=3),withdrawalofconsent(n=1), 

(n=1).Intheplacebogrouponepatientwithdrewafteronedayowingtoworseningof 

epilepsy(consideredpartofdiseaseprogression).  

25 

BaselinediseasecharacteristicsanddemographicsofpatientsaredescribedinTable 

2.  

Table2.Baselinecharacteristicsanddemographicsofsubjectsinstudy 

Arimoclomol Placebo Total 
(n34) (n=16) (n=50) 

Age, years (mean [SD]) 11.5 (5.4) 10.2 (4.1) 11.1 (5.0) 
Sex 
Male 17(50.0) 7(43.8) 24(48.0) 
Female 17 (50.0) 9 (56.3) 26 (52.0) 
Race 
White 32(94.1) 13(81.3) 45(90.0) 
Asian 1 (2.9) 1 (6.3) 2 (4.0) 

fastdiseaseprogression(earlyescapeclausen=2),anddeathfromNPGprogression
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Arimoclomol Placebo Total 

(n34) (n= 16) (n= 50) 

Native Hawaiian or other 0 1 (6.3) 1 (2.0) 

Pacific Islander 

Other 12.9 16.3 24.0 

__________________________________________________________________________ 

_____________________________________ 
_____________________________________ 

BMI (kg/rn2) 18.72(4.15) 19.46(3.33) 18.95 
_____________________________ _______________ (3.89) 
Ageatdiagnosisoffirst 5.05(3.43) 5.22 (3.87) 5.10 (3.54) 
neurologicalsymptom(years), 

mean (SD) ____________________________________ 

AgeatfirstNPCsymptom 

(years), n (%) _______________________________________ 

Pre/peri-natal (c 3 months) 12.9 0 12.0 
__________________________________________________________________________ 

_____________________________________ _____________________________________ Early-infantile(3monthstoc2 5(14.7) 3(18.8) 8(16.0) 
years) _______________________________________ 

Late-infantile (2 to c 6 years) 17 50.0 7 43.8 24 48.0 
_________________________________________________________________________ ____________________________________ ____________________________________ ( 
Juvenile (6 to 15 years) 11 (32.4) 6 (37.5) 17 (34.0) 
Adolescent/adult (> 15 years) 0 0 0 
TimesincefirstNPCsymptom 
(years) 7.61(4.54) 8.07(3.75) 7.76(4.27) 
Mean(SD) 6.15 8.10 7.00 
Median 0.4-16.6 2.0-14.8 0.4-16.6 
Range _______________________________________ 

TimesinceNPCdiagnosis 
(years) 5.59(4.36) 5.11(4.14) 5.43(4.25) 
Mean(SD) 4.10 3.00 3.90 
Median 0.1-15.1 0.8-14.2 0.1-15.1 
Range _______________________________________ 

U U Treatedwithmiglustat 
Yes 26 (76.5) 13 (81.3) 39 (78.0) 
Historyofseizureorepilepsy, 

Baseline5-domainNPCCSS 
score 
Mean(SD) 12.1(6.9) 9.4(6.4) 11.2(6.8) 
Median 11.5 8.0 10.5 
Range 1.0-24.0 0.0-24.0 0.0-24.0 
Baseline5-domainNPCCSS 
score;individualdomain 
scores _______________________________________ 

Ambulation score; mean (SD) 2.5 (1.6) 2.2 (1.6) 2.4(1.6) 
eech score; mean (SD) 2.1 1.6 1.6 12 2.0 1.5 

p ______________________________ 

Swallowscore; mean (SD) 1.9 (1.7) 1.3 (t7) 1.7QL7) 
Finemotorskillsscore;mean 2.8(1.8) 1.9(1.8) 2.5(1.9) 
(SD) _________________________________ 

Cognition score; mean (SD) 2.8 (1.3) 2.5(1.5) 2.7(1.3) 
Baselinefull-scaleNPCCSS 21.1(11.5) 172(11.3) 19.8(11.5) 
scoreexcepthearing 
domains, mean (SD) _____________________________________ 
Baseline NPC-cdb, mean (SD) 46.5 (24.0) 39.2 (28.6) 44.1 (25.6) 

n(%) 12 (35.3) 2 (12.5) 14 (28.0)
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AllsubjectshadadiagnosisofNPGwithmutationsinbothNPCIalleles.Mostpatients 

(n=39/50)werereceivingmiglustataspartofroutineclinicalcare.Baselinemean5

domainNPCCSSscore,17-domainNPCCSSscore(excludinghearingdomains),and 

NPG-cdbscoreswerehigherinthearimoclomolgroupthanintheplacebogroup(see 

5 Table3).Subgroupbaselinecharacteristicsaresummarizedin 

Table.  

Table3.Baselinediseasecharacteristicsanddemographicsbysubgroup(full 

analysissetpersubgroup).  

Arimoclomol Placebo Total 
Receivingconcomitant 26 13 39 
miglustat _____________________________________ 
Age(years) 
Mean (SD) 12.8 (4.7) 9.1 (3.6) 11.6 (4.7) 
Baseline5-domainNPCCSS 
score 11.7(7.2) 9.6(7.1) 11.0(7.1) 
Mean(SD) 10.5(1.0- 8.0(0-24.0) 10.0(0-24.0) 
Median (range) 24.0) ______________ 

Ageatfirstneurological 
symptom(years) 
Mean (SD) 5.25 (3.34) 4.04 (3.20) 4.85 (3.31) 
Patientswithdoublefunctional 0 0 0 

U U nullmutation(Functional 
Null/Functional Null), n _____________________________________ 
Notreceivingconcomitant 8 3 11 

Age(years) 
Mean (SD) 7.0 (5.4) 15.0 (1.7) 9.2 (5.9) 
Baseline5-domainNPCCSS 
score 13.3(6.1) 8.7(2.1) 12.0(5.6) 
Mean(SD) 14.0(2.0- 8.0(7.0- 11.0(2.0 
Median (range) 20.0) 11.0) 20.0) 
Ageatfirstneurological 
symptom(years) 
Mean (SD) 4.39 (3.87) 10.33 (1 .53) 6.01 (4.32) 
Patientswithdoublefunctional 3 0 3 
nullmutationn 
Age years n 30 14 44 
Age(years) 
Mean (SD) 12.7 (4.5) 11.2 (3.2) 12.2 (4.2) 
Baseline5-domainNPCCSS 
score 12.0(6.9) 10.3(6.4) 12.2(4.2) 

miglustat, n _____________________________________
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_____________________________ Arimoclomol I Placebo I Total 
Mean(SD) 13.5(4.0- 11.0(7.0 12.5(4.0 
Median(range) 
Ageatfirstneurological 
symptom(years) 
Mean(SD) 5.57(3.29) 5.74(3.86) 5.62(3.44) 
Patientswithdoublefunctional 0 0 0 
nullmutationn 
Agec4yearsn 4 2 6 
Age(years) 
Mean(SD) 2.5(0.6) 3.0(0.0) 2.7(0.5) 
Baseline5-domainNPCCSS 
score 12.5(7.9) 3.5(0.7) 9.5(7.7) 
Mean(SD) 14.5(2.0- 3.5(3.0-4.0) 7.5(2.0-19.0) 
Median(range) 19.0) 
Ageatfirstneurological 
symptom(years) 
Mean(SD) 1.13(1.30) 1.58(0.59) 1.28(1.07) 

Threepatientsallrandomizedtothearimoclomolgrouphaddoublefunctionalnull 

mutations(seeTable4).  

Table4.GenotypeanalysisofNPCImutationsofenrolledsubjects 

Placebo 
Arimoclomol (n =16 Total 

____________________ (n = 34 subjects) subjects) (n = 50 subjects) 
Patientgenotypesby 

Doublefunctional 
null 3 (8.8) 0(0) 3 (6.0) 

Double missense 16 (47.1) 11 (68.8) 27 (54.0) 
Missense/funotional 
null 15 (44.1) 5(31.2) 20 (40.0) 

Arimoclomol Placebo Total 
___________________ (n = 68 alleges) (n = 32 alleges) (n = 100 alleges) 
Frequencyofprotein 
mutationtypesn 
alleges (%) ___________________________________________ 

Missense 47 (69.1) 27 (84.4) 74 (74.0) 
Functional null 21 (30.9) 5 (15.6) 26 (26.0) 
Frameshift 12 (17.6) 5 (15.6) 17 (17.0) 
Splicing 5 (7.4) 0(0) (5.0) 
Premature stop 4 (5.9) 0(0) 4 (4.0) 

Type Genotype 

mutationtype, n(%) _____________________________________
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Placebo 
Arimoclomol (n =16 Total 

____________________ (n = 34 subjects) subjects) (n = 50 subjects) 
Characteristicsof 

U doublefunctionalnull 
mutations 
(arimoclomol group) ___________________________________________ 

Patient 1 Framesh ift/framesh ft Al 1 OBfs/Al 1 OBfs 
Patient 2 Premature stop/frameshift L860*/Q991fs 
Patient 3 Splicing/splicing R51 8Q/R518Q 

FormissensemutationsinNPC1, themostcommoncellularphenotypeisretentionof 

misfoldedNPG1proteinintheERsuchthattheproteindoesn'treachthelysosome.  

ThellO6lTisthearchetypeofsuchERmutationsandinvitrostudieshaveshown 

5 thatarimoclomolcanincreasetheamountofcorrectlyprocessed11061TNPC1in 

patientcells(seeExample2).Recentstudieshaverevealedanumberofadditional 

mutationswiththesamecellularphenotypesuchas0113RR389LG535VL724P, 

Q921PW9420,G10340,V378AR404QH51OPQ775PM1142TN1156S, 

al162VRi186HL1244Pand11061T(Shammasetal.2019,Wangetal.2020).Two 

10 ofthesewerealsofoundinthisstudy:Ni1565andRi186H(seeTable5).TheER 

typesubgroupincluded11patientsinthearimoclomoltreatmentgroupand4patients 

intheplacebogroup.  

Patient 

ID Genotype Type Treatment 

0108 11061T/E11BB* Missense/FunctionalNull Arimoclomol 

0111 11061T/A1151T DoubleMissense Arimoclomol 

0202 11061T/Qll9fs Missense/FunctionalNull Arimoclomol 

0206 11061T/1962fs Missense/FunctionalNull Arimoclomol 
0303 T1036M/11061T DoubleMissense Arimoclomol 

0307 11061T/V1141G DoubleMissense Arimoclomol 

0603 N968S/R1186H DoubleMissense Arimoclomol 

1302 Ni1568/Fl199sp2 Missense/FunctionalNull Arimoclomol 

1409 Q99lfs/IlOGiT Missense/FunctionalNull Arimoclomol 
2101 HlOl6L/11061T DoubleMissense Arimoclomol 

2303 11061T/All92fs Missense/FunctionalNull Arimoclomol 

Table5.PatientswithatleastoneERtypemissensemutation
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0305 IlOGiT!Ni1568 DoubleMissense Placebo 

0602 R1186H/R118GH DoubleMissense Placebo 

1404 P1007A/R11B6H DoubleMissense Placebo 

1408 11061T/D5OBfs Missense/FunctionalNull Placebo 

Itisimportanttonotethatknowledgeislimitedregardingthefoldingstatusofmost 

NPG1missensemutations.ThustheERmutationlistincludedheredoesnot 

constituteacompletelistofmutationsamenabletoatreatmentthatwouldincreasethe 

5 foldingandmaturationcapacityofcellstowardstheNPC1protein.Indeedstudies 

indicatethatthemajorityofmissensemutationsinNPGhaveamisfoldingcomponent 

totheiraetiology.  

Withtheaimofassessingarimoclomoltreatmenteffectinageneticallyhomogeneous 

10 subgrouppatientswithatleastoneknownERmissensemutationswereidentified.  

DemographiccharacteristicsfortheERsubgroupareshowninTable6.  

Table6.DemographicsofpatientswithERtypemissensegenotype 

___________________Arimoclomol Placebo Total 
Full analysis set (N) 1 1 4 15 
Age (years) ________________________________________________ 
N 11 4 15 
Mean (SD) 12.7 (4.5) 13.3 (3.8) 12.9 (4.2) 
Median 12.0 14.5 13.0 

Mm - Max 7-19 8-16 7-19 
Sex (N,%) ________________________________________________ 

Female 6 ( 54.5) 1 ( 25.0) 7(46.7) 
Male 5(45.5) 3 ( 75.0) 8 ( 53.3) 
Total 11 (100.0) 4 (100.0) 15 (100.0) 
Race (N,%) _________________________________________________ 
White 11 (100.0) 3 ( 75.0) 14(93.3) 
Unknown 1 ( 25.0) 1 (6.7) ___________________ 
Total 11 (100.0) 4 (100.0) 15 (100.0) 
Weight (kg) _______________________________________________ 
N 11 4 15 
Mean (SD) 44.2 (13.0) 45.9 (21.7) 44.7 (14.9) 
Median 47.9 45.8 47.9 
q25 - q75 32.1 -55.5 30.1 -61.8 32.1 -55.5 
Mm - Max 20-60 20-72 20-72 

q25 - q75 8.0 - 17.0 10.5 - 16.0 8.0 - 16.0
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Height (cm) ________________ __________________ 

N 11 4 15 

Mean (SD) 150.0 (20.8) 152.0 (23.1) 150.5 (20.6) 

Median 154.0 154.0 154.0 
q25 - q75 130.0 - 168.0 134.5-169.5 130.0-168.0 
Mm - Max 117- 179 123 - 177 117- 179 
BMI (kglm2) __________________________________________________ 

N 11 4 15 
Mean (SD) 19.20 (2.33) 18.67 (4.02) 19.06 (2.72) 
Median 19.17 19.21 19.17 
q25 - q75 17.89 - 20.22 16.03 - 21 .32 17.89 - 20.22 

Mm - Max 14.5 - 23.0 13.3 - 23.0 13.3 - 23.0 
Age at first neurological symptom (years) _________________ 

N 11 4 15 
Mean (SD) 5.33 (4.01) 8.08 (4.11) 6.07 (4.08) 
Median 4.00 8.50 6.00 
q25 - q75 3.00 - 7.00 4.67-11.50 3.00-10.00 
Mm - Max 0.3- 14.2 3.3 - 12.0 0.3- 14.2 
NPCCSS 5-Domain ________________________________________ 
N 11 4 15 
Mean (SD) 10.7 (5.4) 6.5 (4.9) 9.6 (5.4) 
Median 8.0 7.0 8.0 
q25 - q75 7.0 - 15.0 3.5 - 9.5 7.0 - 13.0 
Mm - Max 4-20 0-12 0-20 

NPCCSS full scale except hearing domains __________________ 

N 11 4 15 
Mean (SD) 19.7 (9.5) 13.0 (9.0) 17.9 (9.6) 

q25 - q75 10.0 -30.0 7.5 - 18.5 10.0 - 28.0 
Mm - Max 9-33 2-24 2-33 

N:Number N ofpat'ents,%:PercentageofpatientsSD:Standarddeviation, 
BMI:Bodymassindex 
Demographicsaremeasuredatbaseline 

N 

EfficacyEvaluation:Fortheprimaryendpointatmonth12,mean(95%confidence 

interval[CIJ)changeonthe5-domainNPCCSSscorewas0.80(-0.01, I.60)for 

arimoclomolcomparedwith2.14(1.04,3.24)forplacebocorrespondingtoatreatment 

5 effectinfavorofarimoclomolof-1.34(95%Cl:-2.71,0.02; , seeFigurelA) 

anda63%relativereductioninannualdiseaseprogression.Patient-leveldataforthe 

changein5-domainNPCGSSscorearepresentedinFigure1E.  

Median 15.0 13.0 15.0
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Theprimarymultilevelmodelingforrepeatedmeasures(MMRM)modelwasappliedon 
theprespecifiedsubgrouplevelswithenoughpatientstosubstantiateaformal U 

analysis.  
Inthesubgroupsofpatients 4yearsold(n=44seeFigure1B)andpatients 

concomitantlyreceivingmiglustat(n=39;Figure1C),treatmentwitharimoclomolresults 

5 inslowedprogressionofNPC , SeeTable7).  

Table7.Changeinclinicalendpoints(fullanalysissetexceptsubgroup 

analyses).  
Arimoclomol Placebo Arimoclomol 

Changein5-domain (n=34) (n=16) vsplacebo: value 
NPCCSSscorefrom Difference 
baselineat12months (95%CI) 
Overallpopulationn(nat 34(27) 16(15) 
12monThs) 
Meanchange(95%Cl) 0.80(-0.01, 2.14(1.04, -1.34(-2.71, 00537 

1.60) 3.24) 0.02) 
Relativereductioninannual 63 
diseaseprogression,% 
Subgroupanalyses 
Individualsreceiving 
miglustatn(nat12 26(22) 13(12) 
months) 

Meanchange(95%Cl) -0.01(-0.85 2.00(0.84, -2.01(-3.44, 0.0074 
0.83) 3.15) -0.58) 

Relativereductioninannual 
U U 

Individualsnotreceiving 
miglustatn(nat12 8(3) 3(3) 
months) 

1.99-1.6 2.21-2.14 
Meanchange(95%Cl) ( 6.57)( 0.2835 
Relativereductioninannual NA 
diseaseprogression,% 
Individualsaged>4years, 30(24) 14(13) 
n(nat12months) 

Meanchange(95%Cl) 0.44(-0.40, 2.19(1.02, -1.75(-3.20, 00190 1.28) 3.37) -0.30) 
Relativereductioninannual 80 

U U 

diseaseprogression,% 
Individualsaged<4years, 3(3) 2(2) 
n(nat12months) 
Meanchange(95%Cl) NC NC 

diseaseprogression,%
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Arimoclomol Placebo Arimoclomol 
Changein5-domain (n=34) (n=16) vsplacebo: value 
NPCCSSscorefrom Difference 
baselineat12months (95%CI) 

U U U Relativereductioninannual NA 
diseaseprogression,% 
Responderson5-domain 12.5(-16.6 05456 
NPCCSSscoreat12 17(50.0) 6(37.5) 
monthsn() 41.6) 
Proportionworseningon5- 0.37-29.1 
domainNPGGSSscoreat 15(44.1) 7(43.8) 298)( 1.0000 
12monthsn(%) 
Timetoworseningon5- 3.68(2.89, 4.29(1.94, NA 0.8733 
domainNPGCSSscore, 5.95) 6.48) 
months(95%Cl) 
FullNPCCSSscore 
(excludinghearing 25 15 
domains)at12monthsn 
Mean(SD) 1.2(2.6) 2.7(5.4) 

1.0-6.Oto 0.0-7.0 Median(IQR) ( ( 
6.0) 13.0) 

LSmeanchangefrom 1.24(-0.35to 2.80(0.74, -1.56(-4.18, 0.5726 
baseline(95%Cl) 2.84) 4.86) 1.06) 
RespondersonCGI-lat12 20/34(58.8) 9/16(56.3) 32.0) 
months, (%) 2.6(-26.8, ~.oooo 
NPC-cdbscorechange 1.85-2.l6to 4.88-0.63 -3.03-9.90 
frombaselineto12months, ( ( ( 0.3785 
LSmean(95%Cl) 5.86) 10.39) 3.85) 

baselineto12monthsLS 2.29) 2.47) 2.37) 
mean(95%Cl) 
EQ-SD-3LYproxyn(%) 

-14.1-43.9 
Improvedat12months 7/27(25.9) 6/15(40.0%) 57)( 0.4880 
Worsenedati2months 12/27(44.4) 3/1~(20.0%) 24.4(-3.1, 0.1804 

52.0) 
9-HPTtime(s),change 
frombaselineto12months, 
LSmean(95%Cl) 

Dominanthand -3.29(-15.56,-6.49(-20.34 3.20(-15.71, 0.7283 
8.98) 7.37) 22.12) 

Non-dominanthand 11.68(-14.89,17.59(-13.24 -5.91(-47.54,0.7708 
38.25) 48.42) 35.72) 

SARAscorechangefrom 1.06(-0.17to 0.78(-0.90 0.28(-1.82 0.7899
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Basedon5-domainNPGGSSscorestheproportionofresponders(stableorimproved) 

was50.0%and37.5%inthearimoclomolandplacebogroupsrespectively(seeTable 

6).At12monthsthemeandifferenceinchangefrombaselineinthe17-domain 

NPGCSSscore(excludinghearingdomain)andNPC-cdbscoresforthearimoclomol 

5 versusplacebogroupswerenumericallyinfavorofarimoclomol(p=O.5726and 

p=O.3785,respectively;seeTable6).Forthemajorityofpatients(42/50),trial 

investigatorscompletedbaselmeOGI-Iassessmentsretrospectively.  

Todeterminewhetherarimoclomolshowedparticularefficacywithincertainsubsetsof 

10 thesubjectsinthestudyadditionalposthocanalysesbasedonASISandgenotype 

wereperformed.WhenanalyzingpatientsthathadabaselineASISof0.5-2.0(n=21), 

signalenhancementwasobservedwithatreatmentdifferenceof-2.39infavorof 

arimoclomol(seeTable7).InadditionwhenpatientsthathadanNPCIgenotypeof 

FunctionalNull/FunctionalNullwereexcludedfromtheanalysistherewasa 

15 dramaticallyenhancedsignaloftreatmenteffectof-1.56(seeTable8andFigure1D).  

Table8.Changeinclinicalendpointsadditionalsubgroupanalyses.  

Arimoclomolvs 
Arimoclomol Placebo placebo: p 
(n=34) (n=16) Difference(95% value 

CI) 
Excludingindividualswith 
doublenullfunctional 31 16 
mutations 

Meanchange(95%Cl) .28) 3.09) -0.21) 
Relativereductionin 
annualdisease 77 
progression,% 
ASISwithin0.5and2,n 13 8 

0.19(-1.26, 2.58(0.65, -2.39(-4.83, 
Meanchange(95%Cl) 1.63) 4.52) 0.04) 0.0536 
Relativereductionin 
annualdisease 
progression,% 93 

AnincreaseinHSP7Olevelwasobservedinresponseto12monthsoftreatmentwith 

arimoclomol(n=11,mean[standarddeviationjchangefrombaseline1778.98[1835.56J 

20 pg/mLp=O.OO1, seeFigure2A).UnesterifiedcholesterollevelsinPBMGsincreased 

frombaselinetomonth12inbothplacebo-andarimoclomol-treatedpatients.The 

0.47(-0.34, 2.03(0.96, -1.56(-2.90, 0.0242
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accumulationofunesterifiedcholesterolwasnumericallylessinarimoclomol-than 

placebo-treatedpatients(meantreatmentdifferenceEstandarderror(SE)J-44.44 

[25.83Jsag/mgprotein; , eeFigure2B).Anumericaldecreaseinserum 
p=O.096s 

cholestane-triollevelwasobservedinthearimoclomolgrouprelativetotheplacebo 

5 groupat12months(meantreatmentdifference[SEJ-5.50E4.46J , p=O.225;see 

Figure20).  

Additionallythetreatmentdifferenceinfavourofarimoclomolincreasedinthe 

subpopulationofpatientswithanERtypemissensemutationto-4.79(95%Cl,-7.83;

10 1.74),p=0.0053),representingastrongenhancementofsignalinthisgenetically 

definedgroup(seeTable9).  

Table9.Analysisofchangefrombaselinein5-DomainNPCCSSScoreat12 

Months(PatientswithERGenotype) 
Treatment 

N LSMean(95% difference 
CI) CI) p-value 

Month 3 ______________ ________ 
U 

Arimoclomol 11 -0.29(-1.48, 
_____0.89) _________ 

Placebo 4 .31(0.67 -1.60(-3.91 0.71) 0.1558 
_____3.28) ________ 

Arimoclomol 10 0.61(0.21 

_____1.01) ________ 
Placebo 4 2.81(2.16; -2.19(-2.98,-i.41) <.0001 

_____3.45) ________ 
Month 9 ______________ ________ 

U 

Arimoclomol 9 0.86(-0.88; _____2.61) ________ 

Placebo 4 4.31(1.68; -3.44(-6.59;-0.29) 0.0350 
_____6.93) ________ 

Month 12 _____________ _______ 
U 

Arimoclomol 9 0.52(-1.14w 
_____ 2.18) ________ 

5.312.76w 
Placebo 4 785)( -4.79(-7.83 .74) 0.0053 

ofpat'entscontributingtoTheanalysis, 
CI:Confidenceinterval 

Theestimatesarefromamixedmodelforrepeatedmeasuresmodellingmonth3,6, 

Month 6 ______________ ________
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9and12withtreatmentuseofmiglustatvisitandtreatment-by-visitinteractionas 
fixedeffectsandbaselinevalueascovariate.  

SafetyEvaluation:Intotal,88.2%(30/34)ofpatientsinthearimoclomolgroupand 

75.0%(12/16)intheplacebogrouphadTEAEs.ThemostcommonTEAEinboth 

treatmentgroupswasvomiting(arimoclomol:8/34,23.5%;placebo:4/16,25.0%).  

5 Upperrespiratorytractinfectionanddecreasedweightoccurredmorefrequentlywith 

arimoclomolversusplacebowhereasnasopharyngitisrespiratorytractinfectionand 

epilepsywerereportedmoreoftenwithplaceboversusarimoclomol.SeriousTEAEs 

occurredin14.7%(5/34)ofpatientsreceivingarimoclomolcomparedwith31.3%(5/16) 

ofthosereceivingplacebo.AllseriousTEAEsexceptthoseleadingtodiscontinuation 

10 fromthetrialwereconsideredrelatedtoNPC.Onepatientdiedowingto 

cardiopulmonaryarrestassessedasbeingrelatedtoNPCandnottotreatmentwith 

arimoclomol.Threepatientsinthearimoclomolgroup(8.8%)hadfourTEAEsthatled 

totrialdrugdiscontinuation.Theseincludedtwoeventsofurticariaandoneof 

angioedema(allclassedasseriousandasprobablyrelatedtoinvestigationalproduct), 

15 andoneofincreasedbloodcreatinineleveltwicethepatientsbaselinevalue 

(assessedasbeingrelatedtoinvestigationalproduct).Sixpatientsinthearimoclomol 

grouphadanincreaseinserumcreatininelevelover1.5timestheirbaselinevalues 

fortwoofthesepatients(bothinthearimoclomolgroup),levelswereovertwice 

baselinevalues.Foroneofthesepatientstheincreaseoccurredduringtreatmentwith 

20 rescuemedicatiornfortheothertheelevationwasreportedasaTEAEandthepatients 

anyotherindicationsofaffectedkidneyfunction.Forallpatientsthecreatininelevel 

startedtoriseatthefirstmeasurementafterexposuretoarimoclomolandwasseento 

peakbeforetheendofthetrial.Therewerenosignificantchangesinvitalsigns, 

25 electrocardiogramsorotherlaboratoryvaluesduringthetrial.  

Con a 

Withoutwishingtobeboundbytheorytheresultsoftheplacebo-controlledphase2/3, 

12-monthclinicaltrialofarimoclomolinNPCdescribedabovedemonstratesthat 

30 arimoclomolwaswelltoleratedwithclinicallymeaningfulbenefitofarimoclomolversus 

placeboobservedinthetestedsubjects.Significantreductionofdiseaseprogression 

wasobservedinpatientsoverfouryearsofageandinthoseconcomitantlytreatedwith 

miglustat.Moreoverarimoclomoltreatmentdemonstratedincreasedefficacyin 
N subjectsthatdidnothaveanNPCIgenotypeofFunctionalNull/FunctionalNull(i.e.  

discontinuedinvolvementinthetrialinlinewiththeprotocol.Noneofthepatientshad
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subjectswithanNPCIgenotypeofeitherMissense/MissenseorMissense/Functional 

Null)andinpatientsfromtheERtypesubgroup.  

Example 2 - In vitro studies of cell lines treated with arimoclomol 

5 ThisexperimentinvestigatedtheeffectsofEndoH(EndoglycosidaseH) 

deglycosylationtreatmentontheNPG1proteinbandinWesternblotanalysisofPBS

andarimoclomol-treatedhumanfibroblastcelllineswithmissensemutationsaffecting 

ERtrafficking(GM18453;11061T/11061T)andlysosomallocalization(GM18420; 

P1007A/1VS23+4delA)andwasperformedthreetimes.  

10 

MaterialsandMethods 

Cell treatment 

Fibroblastswereseededonedaypriortotreatment(day-1)witheither400IaM 

arimoclomolorPBS(control).Cellsweretreatedcontinuouslywitharimoclomolfrom 

15 day0today5,withamediachangeonday3,andharvestedonday5.Thecellsthus 

experienced5daysofcontinuedarimoclomoltreatment.Cellsweresubsequentlylysed 

withRIPAbuffercontainingproteaseandphosphataseinhibitors.Proteinconcentration 

foreachsamplewasquantifiedwithaBOAassaykit.  

20 Enzymatic digestion 

Proteins(10~agprotein/sample)weretreatedwiththeappropriateenzyme(seeTable 

10belowandFigure5A).UnlikeEndoHwhichspecificallyremovesglycansfrom 

andthereforeservedasapositivedigestioncontrol.  

25 

Table10.Enzymaticdigestionsamplelayout 
.*:..:...............  

:ii*.~~eIi ~. ~ ~. ati~i*iit. Digestiontrflment 
~..' ' ' ' ,..\ **;** 'A 'A 'A 'A 'A 'A 'A 'A 'A 'A 'A 'A '~' 'I.. ~..\ **;*. ';*. ~..\ ***:** 

GM18420 PBS(control) Nodigestion(PBS) 
GM18420 Arimoclomol(400riM) Nodigestion(PBS) 
GM18420 PBS(control) EndoH 
GM18420 Arimoclomol(400riM) EndoH 
GM18420 PBS(control) PNGase 
GM18420 Arimoclomol(400riM) PNGase 
GM18453 PBS(control) Nodigestion(PBS) 
GM18453 Arimoclomol(400riM) Nodigestion(PBS) 
GM18453 PBS(control) EndoH 
GM18453 Arimoclomol(400riM) EndoH 

immatureproteinsintheERpeptideNglycosidaseF(PNGase)removesallglycans



78 PCr/EP20211087483 
wo2022/136640 

GM1 8453 PBS (control) PNGase 
GM18453 Arimoclomol (400 riM) PNGase 

SDS-PAGEand Western blot 

ProteinswereresolvedbySDS-PAGEanddetectedwithWesternblot(NPC1&tubulin).  

5 ftppmge quantification andstatisticalanalysis 

ForthequantificationofmatureandimmatureformsofNPG1asshowninFigures5A

Bmembraneswereimagedandproteinbandsfortheimmature(EndoHsensitive)and 

mature(EndoHresistant)formsofNPC1(180-250kDa)andtubulin(50kDa)were 

quantifiedusinglmageJsoftware.NPC1bands(EndoH-resistantandEndoH-sensitive) 

10 werenormalizedtotubulin.ThefoldchangeofEndoH-resistantNPG1proteinafter 

arimoclomoltreatmentrelativetoPBS-treated(untreated)controlwithineachcellline 

wasquantified.Dataarepresentedasmeans+1-standarddeviation.Statistical 

significancewasconductedusingpairedttests(controlversusarimoclomol)foreach 

cellline.  

15 

ForthedeterminationofNPG1proteinabundanceasshowninFigure4,membranes 

wereimagedandproteinbandsforNPC1(180-250kDa)andtubulin(50kDa)were 

quantifiedusinglmageJsoftware.NPC1bandswerenormalizedtotubulinorponceau 

staining.ThefoldchangetotalNPC1proteinafterarimoclomoltreatmentrelativeto 

20 PBS-treated(untreated)controlwithineachcelllinewasquantified.Dataarepresented 

tests(controlversusarimoclomol)foreachcellline.TheNPCIgenotypeofeachcell 

lineisshowninTable11.  

25 Table11. NPCIgenotypesoffibroblastscelllinesinFigure4.  

Celllinename AlleleI Allele2 
GM18453 IIOSIT IIOGIT 
GM17911 IIOSIT TI03GM 
GM17919 IIOGIT R404W 
GM17918 T137M c.2336insT 
GM18393 G248V M1142T 
GM18390 D242H SO4OL...  

~.d**0.7A 91VS23+4deIA 
GM18420 
GM17912 PIOO7A TIOSSM 

asmeans+1-standarddeviation.Statisticalsignificancewasconductedusingpairedt
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ResultsandConclusion 

TransientexpressionofNPG1oDNA-encodingtaggedNPG1mutantproteinin 

mammaliancelllinesisfrequentlyusedasasystemtomodelthetransportoutofthe 

ERincombinationwiththeendoglycosidaseH(EndoH)enzymewhichdigests 

5 immatureglycosylationstructuresspecificallyonproteinsretainedintheER.Inthese 

experimentalconditionsalmostall11061TNPG1proteinissensitivetoEndoH, 

indicatingastrongblockadeofexitfromtheERandseveralothermutationsfoundin 

thisstudyhavebeenshowntohaveasimilarphenotype(Shammasetal.2019).  

10 TreatmentofNPCpatientfibroblastswithERtypemutations(Ii061TIll061T)with 

arimoclomolresultedinatime-anddose-dependentincreaseinexpressionof 

HSPAIAthegeneencodingHSP7Oafter5daysrelativetophosphatebufferedsaline 

(PBS)-treatedcontrol(seeFigure3).  

15 TreatmentwitharimoclomolincreasedtheamountoftotalNPC1proteinrelativeto 

PBS-treatedcontrolinpatientfibroblastswiththemostcommonmutationsinNPG1 

(seeFigure4).  

ArimoclomolincreasedtheamountofcorrectlyprocessedNPC1proteinasquantified 

20 bytheamountofEndoH-resistantNPG1relativetoPBS-treatedcellsinNPG 

fibroblastswithmissensemutantsaffectingERtrafficking , GM18453)and 
U 

EndoHspecificallyremovesglycansfromimmatureproteinsintheERallowing 

25 differentiationbetweenimmature(sensitive)andmature(resistant)formsofNPC1.  

TreatmentwitharimoclomolincreasedtheamountofproperlyprocessedNPC1protein 

asquantifiedbytheamountofEndoH-resistantNPC1relativetoPBS-treatedcellsin 

NPGfibroblastswithmissensemutationsaffectingERtrafficking , GM18453) 

andlysosomallocalization(P1007A;GM18420)(seeFigureSB).  

30 

ThemutationsofGM18453resultinanNPC1proteinthatismisfoldedretainedatthe 

endoplasmicreticulum(ER)andsubsequentlytargetedfordegradation.Importantly, 

HSP7OhasbeenshowntodirectlybindtoIi061TNPC1andaidintheproperfolding 

andmaturationoftheprotein.Asevidentfromthesedataarimoclomoltreatmentof 

lysosomallocalization(P1007AGM18420)(seeFigureSA).



80 PCr/EP20211087483 
wo2022/136640 

patientfibroblastswithanERtypemissensemutationleadstoaclearincreaseof 

correctlymaturedNPG1protein.  

ThuspatientswithatleastoneERtypemutationwouldbeexpectedtobenefitboth 

5 fromarimoclomol'sbeneficialeffectonlysosomalhomeostasisandheatshockprotein 

(HSP)dependentrefoldingandmaturationofmisfoldedNPG1retainedintheER.  
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Claims 

1. AnactivepharmaceuticalingredientselectedfromN-[2-hydroxy-3-(1

piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchlorideits 

5 stereoisomersandtheacidadditionsaltsthereofforuseinamethodoftreating 

orpreventingNiemannPickdiseasetypeC(NPG)inasubjectwhereinthe 

subjecthasanendoplasmicreticulum(ER)typemissensemutationinanNPC 

gene.  

10 2.Theactivepharmaceuticalingredientforuseaccordingtoclaim1whereinsaid 

activepharmaceuticalingredientis(+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchlorideandtheacidadditionsalts 

thereof.  

15 3.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinsaidactivepharmaceuticalingredientis(+)-(R)-N-[2

hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloride 

citrate.  

20 4.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimssaidmethodfurthercomprisingadministeringafurtheractive 

pharmaceuticalingredientselectedfromanN-alkylderivativeof1,5-dideoxy

stereoisomersandtheacidadditionsaltsthereof.  

25 

5.Theactivepharmaceuticalingredientforuseaccordingtoclaim4,whereinsaid 

furtheractivepharmaceuticalingredientisN-butyl-deoxynojirimycin(miglustat).  

6.Anactivepharmaceuticalingredientwhichis(+)-(H)-N-[2-hydroxy-3-(1

30 piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate 

(arimoclomol),incombinationwithafurtheractivepharmaceuticalingredient, 

whichisN-butyl-deoxynojirimycin(miglustat),foruseinamethodoftreatingor 

preventingNiemannPickdiseasetypeC(NPC)inasubjectwhereinthe 

subjecthasanERtypemissensemutationinanNPCgene.  

35 

1,5-imino-D-glucitolinwhichsaidalkylcontainsfrom2-8carbonatomsits
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7.Theactivepharmaceuticalingredientforuseaccordingtoanyofthepreceding 

claimswhereinsaidtreatmentisprophylacticcurativeorameliorating.  

8.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

5 precedingclaimswhereintheNPCgeneisselectedfromNPCIandNP02.  

9. activepharmaceuticalingredientforuseaccordingtoanyoneofthepreceding 

claimswhereintheNPCgeneisNPCI.  

10 10.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheERtypemissensemutationresultsinproduction 

ofanNPGproteinthatismisfoldedretainedattheendoplasmicreticulum(ER) 

andsubsequentlytargetedfordegradation.  

15 11Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheNPCproteinisselectedfromNPC1andNPC2.  

12.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheNPCproteinisNPC1.  

20 

13.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheERtypemissensemutationresultsinasingle 

25 14.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheERtypemissensemutationisselectedfromthe 

groupconsistingofCl13RR389LG535VL724PQ921PW9420,G10340, 

V378AR404QHS1OPQ775PM1142TN1156SG1162VR11B6HL1244P 

and11061T.  

30 

15.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheERtypemissensemutationisselectedfromthe 

groupconsistingof11061TMl142TNi1568andRi186H.  

amino-acidchange.
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16.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheERtypemissensemutationis11061T.  

17.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

5 precedingclaimswhereinthesubjecthasanNPCIgenotypeselectedfromthe 

groupconsistingof11061TIEl188*,I1061T/A11S1T,11061T/Qll9fs,11061T 

I1962fsT1O3GM/IlOGiTIlOGlT/V1l4lGN968S/Rll8GHNll5GS/ 

F1199sp2,Q99lfs/I1OG1TH1O16L/I1OG1TI1OG1T/All92fs,11061T/ 

N11568,R1186H/R1186HP1007A/R1186HandI1OG1T/D5O8fs.  

10 

18.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinadministrationoftheactivepharmaceutical 

ingredientprovidessustainedbenefitoveratwo-yearperiod.  

15 19.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

formorethan1weeksuchasformorethan2weekssuchasformorethan3 

weekssuchasformorethan4weeks, 

suchasformorethan1monthsuchasformorethan2monthssuchas 
20 formorethan3monthssuchasformorethan4monthssuchasformorethan 

5monthssuchasformorethan6months, 

formorethan3yearssuchasformorethan4yearssuchasfor5yearsor 
more.  

25 

20.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintreatmentcomprisesearlytreatmentinitiationwith 

theactivepharmaceuticalingredient.  

30 21Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthediseasecourseismodified.  

22.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthesubjectisaboutfouryearsorolder.  

35 

orsuchasformorethan1yearsuchasformorethantwoyearssuchas
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23.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinadministrationoftheactivepharmaceutical 

ingredientprovidessustainedbenefitoveratwo-yearperiodwhereinthe 

sustainedbenefitischaracterizedbythesubjectexhibitinga5-domain 

5 NPGCSSscoreincreaseofnomorethan1overthetwo-yearperiod.  

24.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

fromabout100mg/daytoabout1000mg/day((+)-(R)-N-[2-hydroxy-3-(1

10 piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate).  

25.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

atabout100mg/daysuchasabout125mg/daysuchasabout150mg/day, 

15 suchasabout175mg/daysuchasabout200mg/daysuchasabout225 

mg/daysuchasabout250mg/daysuchasabout275mg/daysuchasabout 

300mg/daysuchasabout325mg/daysuchasabout350mg/daysuchas 

about375mg/daysuchasabout400mg/daysuchasabout425mg/daysuch 

asabout450mg/daysuchasabout475mg/daysuchasabout500mg/day, 

20 suchasabout525mg/daysuchasabout550mg/daysuchasabout575 

mg/daysuchasabout600mg/daysuchasabout625mg/daysuchasabout 

N-[2-hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoyl 

chloridecitrate).  

25 

26.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

atabout150mg/daysuchasabout225mg/daysuchasabout300mg/day, 

suchasabout450mg/dayorsuchasabout600mg/day((+)-(R)-N-[2-hydroxy

30 3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate).  

27.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

indosesofabout25mgsuchasabout50mgsuchasabout75mgsuchas 

35 about100mgsuchasabout125mgsuchasabout150mgsuchasabout 

650mg/daysuchasabout675mg/dayorsuchasabout700mg/day((+)-(R)-
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175mgsuchasabout200mgsuchasabout225mgsuchasabout250mg, 

suchasabout275mgorsuchasabout300mg((+)-(R)-N-[2-hydroxy-3-(1

piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate).  

5 28.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

indosesofabout50mgsuchasabout75mgsuchasabout100mgsuchas 

about150mgorsuchasabout200mg((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchbridecitrate).  

10 

29.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

atleastoneatleasttwoatleastthreeatleastfouratleastfiveatleastsixor 

atleastsevendaysaweek.  

15 

30.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

atleastonetimeatleasttwotimesatleastthreetimesatleastfourtimesor 

atleastfivetimesdaily.  

20 

31. Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

threetimesdaily(t.i.d.).  

25 32.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

inadosageadjustedbypatientbodyweight.  

33.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

30 precedingclaimswhereinthesubjecthasabodyweightofabout8kgtoabout 

15kgandtheactivepharmaceuticalingredientisadministeredatadoseof 

about50mgt.i.d.(about150mg/day)((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchbridecitrate).  

precedingclaimswhereintheactivepharmaceuticalingredientisadministered



86 PCr/EP20211087483 
wo2022/136640 

34.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthesubjecthasabodyweightofabout8kgtoabout 

15kgandtheactivepharmaceuticalingredientisadministeredatadoseof 

about75mgt.i.d.(about225mg/day)((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

5 propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate) 

35.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthesubjecthasabodyweightofabout15kgto 

about22kgandtheactivepharmaceuticalingredientisadministeredatadose 

10 ofabout75mg U (225mg/day)((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchbridecitrate).  

36.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthesubjecthasabodyweightofabout22kgto 

15 about38kgandtheactivepharmaceuticalingredientisadministeredatadose 

ofabout100mgt.i.d.(about300mg/day)((+)-(R)-N-[2-hydroxy-3-(1

piperidinyl)-propoxyj-pyricline-1-oxide-3-carboximicloylchloridecitrate).  

37.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

20 precedingclaimswhereinthesubjecthasabodyweightofabout38kgto 

about55kgandtheactivepharmaceuticalingredientisadministeredatadose 

piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate).  

25 38.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthesubjecthasabodyweightofabout15kgto 

about30kgandtheactivepharmaceuticalingredientisadministeredatadose 

ofabout100mgt.i.d.(300mg/day)((+)-(H)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylohbridecitrate).  

30 

39.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthesubjecthasabodyweightofabout30kgto 

about55kgandtheactivepharmaceuticalingredientisadministeredatadose 

ofabout150mgt.i.d.(about450mg/day)((+)-(R)-N-[2-hydroxy-3-(1

35 piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchloridecitrate) 

ofabout150mgt.i.d.(about450mg/day)((+)-(R)-N-[2-hydroxy-3-(1-
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40.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthesubjecthasabodyweightofgreaterthanabout 

55kgandtheactivepharmaceuticalingredientisadministeredatadoseof 

5 about200mgt.i.d.(about600mg/day)((+)-(R)-N-[2-hydroxy-3-(1-piperidinyl)

propoxyj-pyridine-1-oxide-3-carboximidoylchbridecitrate).  

41. Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisadministered 

10 orally.  

42.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheactivepharmaceuticalingredientisformulatedfor 

oraladministrationsuchasintheformoftabletsorcapsulesorsuchasan 

15 oralpowdersuchasanoralpowdersuitableforsuspensioninaliquidorsuch 

asasasuspensionfororaladministration.  

43.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheadministrationoftheactivepharmaceutical 

20 ingredientreducesaccumulationofunesterifiedcholesterolinperipheralblood 

44.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereintheadministrationoftheactivepharmaceutical 

25 ingredientreducesaccumulationofserumcholestane-triollevels.  

45.Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthesubjectisamammal.  

30 46.Theactivepharmaceuticalingredientforuseaccordingtoclaim45,whereinthe 

mammalisahuman.  

47.Theactivepharmaceuticalingredientforuseaccordingtoclaims4to466, 

whereintheactivepharmaceuticalingredientandthefurtheractive 

mononuclearcells.
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pharmaceuticalingredientareadministeredintemporalproximity.  

48.Theactivepharmaceuticalingredientforuseaccordingtoclaims4to47, 
whereinthefurtheractivepharmaceuticalingredientisadministeredpriortothe 

5 activepharmaceuticalingredient.  

49.Theactivepharmaceuticalingredientforuseaccordingtoclaims4to48, 

whereintheactivepharmaceuticalingredientisadministeredpriortothefurther 

activepharmaceuticalingredient.  

10 
50.Theactivepharmaceuticalingredientforuseaccordingtoclaims4to49, 

whereintheactivepharmaceuticalingredientandthefurtheractive 

pharmaceuticalingredientareadministeredsimultaneouslyorsequentially.  

15 51Theactivepharmaceuticalingredientforuseaccordingtoanyoneofthe 

precedingclaimswhereinthefurtheractivepharmaceuticalingredientis 

administeredforatleastoneyearpriortoaninitialadministrationoftheactive 
pharmaceuticalingredient.  

20 52.AmethodofpredictingtheresponsivenessofasubjectwithNiemannPick 

diseasetypeC(NPC)totreatmentwitharimoclomolthemethodcomprising: 

geneand 

b)predictingthatthesubjectwillrespondtotreatmentwitharimoclomol 
25 whenthesubjectisdeterminedtohaveanERtypemissensemutation 

inanNPCgene.  

53.AmethodofpredictingtheresponsivenessofasubjectwithNiemannPick 

diseasetypeC(NPG)totreatmentwithacombinationofarimoclomoland 
30 miglustatthemethodcomprising 

a)determiningifthesubjecthasanERtypemissensemutationinanNPC 

,and 
gene 

b)predictingthatthesubjectwillrespondtotreatmentwithacombination 

ofarimoclomolandmiglustatwhenthesubjectisdeterminedtohavean 

a)determiningifthesubjecthasanERtypemissensemutationinanNPC
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ERtypemissensemutationinanNPCgene.  

54.AmethodofidentifyingasubjectwithNiemannPickdiseasetypeC(NPC)who 

islikelytoberesponsivetotreatmentwitharimoclomolthemethodcomprising: 

5 a)determiningifthesubjecthasanERtypemissensemutationinanNPC 

,and 
gene 

b)identifyingthesubjectasbeinglikelytorespondtotreatmentwith 

arimoclomolwhenthesubjectisdeterminedtohaveanERtype 
missensemutationinanNPCgene.  

10 

55.AmethodofidentifyingasubjectwithNiemannPickdiseasetypeC(NPG)who 

islikelytoberesponsivetotreatmentwithacombinationofarimoclomoland 

miglustatthemethodcomprising: 

a)determiningifthesubjecthasanERtypemissensemutationinanNPC 

15 ,and 
gene 

b)identifyingthesubjectasbeinglikelytorespondtotreatmentwitha 

combinationofarimoclomolandmiglustatwhenthesubjectis 

determinedtohaveanERtypemissensemutationinanNPCgene.  

20 56.Themethodaccordingtoanyoneofclaims52to55,whereinthesubjecthas 

57.Themethodaccordingtoanyoneofclaims52to56,whereindeterminingan 

ERtypemissensemutationinanNPCgenecomprisessequencingthenucleic 

25 acidisolatedfromabiologicalsamplefromthesubject.  

58.Themethodofanyoneclaims52to57,whereinthesubjectisidentifiedas 

havingatleastoneERtypemissensemutationinoneofthetwoallelesofthe 

NPCgene.  

30 
59.Themethodofanyoneclaims52to58,whereinthesubjectisidentifiedas 

havingatleastoneERtypemissensemutationineachofthetwoallelesofthe 

NPCgene.  

anERtypemissensemutationintheNPCIgene.
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60.Themethodofanyoneofclaims52to59,whereinthesubjectisidentifiedas 

beingacompoundheterozygotefortheNPCgene.  

61. Themethodofanyofoneclaims52to60,saidmethodfurthercomprisingone 

5 ormorestepsofadministeringarimoclomol.  

62.Themethodofanyofoneclaims52to61, saidmethodfurthercomprisingone 

ormorestepsofadministeringarimoclomolandmiglustat.  

10 63.AmethodoftreatingorpreventingNiemannPickdiseasetypeC(NPC)ina 

subjectinneedthereofthemethodcomprisingadministeringatherapeutically 

effectiveamountofanactivepharmaceuticalingredientselectedfromN-[2

hydroxy-3-(1-piperidinyl)-propoxyj-pyridine-1-oxide-3-carboximidoylchbrideits 

stereoisomersandtheacidadditionsaltsthereoftoasubjectwhereinthe 
15 subjecthasanERtypemissensemutationinanNPCgene.  

64.UseofanactivepharmaceuticalingredientselectedfromN-[2-hydroxy-3-(1

piperidinyl)-propoxy]-pyridine-1-oxide-3-carboximidoylchlorideits 

stereoisomersandtheacidadditionsaltsthereofforthemanufactureofa 

20 medicamentforthetreatmentofNPCinasubjectwhereinthesubjecthasan 

ERtypemissensemutationinanNPCgene.



























                         SEQUENCE LISTING

<110>  Orphazyme A/S
 
<120>  Arimoclomol for the treatment of Niemann Pick disease, type C, in
        patients with ER type missense mutations

<130>  P5898PC00

<160>  2     

<170>  PatentIn version 3.5

<210>  1
<211>  4760
<212>  DNA
<213>  Homo Sapiens

<400>  1
cttcctgacc ggcgcgcgca gcctgctgcc gcggtcagcg cctgctcctg ctcctccgct       60

cctcctgcgc ggggtgctga aacagcccgg ggaagtagag ccgcctccgg ggagcccaac      120

cagccgaacg ccgccggcgt cagcagcctt gcgcggccac agcatgaccg ctcgcggcct      180

ggcccttggc ctcctcctgc tgctactgtg tccagcgcag gtgttttcac agtcctgtgt      240

ttggtatgga gagtgtggaa ttgcatatgg ggacaagagg tacaattgcg aatattctgg      300

cccaccaaaa ccattgccaa aggatggata tgacttagtg caggaactct gtccaggatt      360

cttctttggc aatgtcagtc tctgttgtga tgttcggcag cttcagacac taaaagacaa      420

cctgcagctg cctctacagt ttctgtccag atgtccatcc tgtttttata acctactgaa      480

cctgttttgt gagctgacat gtagccctcg acagagtcag tttttgaatg ttacagctac      540

tgaagattat gttgatcctg ttacaaacca gacgaaaaca aatgtgaaag agttacaata      600

ctacgtcgga cagagttttg ccaatgcaat gtacaatgcc tgccgggatg tggaggcccc      660

ctcaagtaat gacaaggccc tgggactcct gtgtgggaag gacgctgacg cctgtaatgc      720

caccaactgg attgaataca tgttcaataa ggacaatgga caggcacctt ttaccatcac      780

tcctgtgttt tcagattttc cagtccatgg gatggagccc atgaacaatg ccaccaaagg      840

ctgtgacgag tctgtggatg aggtcacagc accatgtagc tgccaagact gctctattgt      900

ctgtggcccc aagccccagc ccccacctcc tcctgctccc tggacgatcc ttggcttgga      960



cgccatgtat gtcatcatgt ggatcaccta catggcgttt ttgcttgtgt tttttggagc     1020

attttttgca gtgtggtgct acagaaaacg gtattttgtc tccgagtaca ctcccatcga     1080

tagcaatata gctttttctg ttaatgcaag tgacaaagga gaggcgtcct gctgtgaccc     1140

tgtcagcgca gcatttgagg gctgcttgag gcggctgttc acacgctggg ggtctttctg     1200

cgtccgaaac cctggctgtg tcattttctt ctcgctggtc ttcattactg cgtgttcgtc     1260

aggcctggtg tttgtccggg tcacaaccaa tccagttgac ctctggtcag cccccagcag     1320

ccaggctcgc ctggaaaaag agtactttga ccagcacttt gggcctttct tccggacgga     1380

gcagctcatc atccgggccc ctctcactga caaacacatt taccagccat acccttcggg     1440

agctgatgta ccctttggac ctccgcttga catacagata ctgcaccagg ttcttgactt     1500

acaaatagcc atcgaaaaca ttactgcctc ttatgacaat gagactgtga cacttcaaga     1560

catctgcttg gcccctcttt caccgtataa cacgaactgc accattttga gtgtgttaaa     1620

ttacttccag aacagccatt ccgtgctgga ccacaagaaa ggggacgact tctttgtgta     1680

tgccgattac cacacgcact ttctgtactg cgtacgggct cctgcctctc tgaatgatac     1740

aagtttgctc catgaccctt gtctgggtac gtttggtgga ccagtgttcc cgtggcttgt     1800

gttgggaggc tatgatgatc aaaactacaa taacgccact gcccttgtga ttaccttccc     1860

tgtcaataat tactataatg atacagagaa gctccagagg gcccaggcct gggaaaaaga     1920

gtttattaat tttgtgaaaa actacaagaa tcccaatctg accatttcct tcactgctga     1980

acgaagtatt gaagatgaac taaatcgtga aagtgacagt gatgtcttca ccgttgtaat     2040

tagctatgcc atcatgtttc tatatatttc cctagccttg gggcacatga aaagctgtcg     2100

caggcttctg gtggattcga aggtctcact aggcatcgcg ggcatcttga tcgtgctgag     2160

ctcggtggct tgctccttgg gtgtcttcag ctacattggg ttgcccttga ccctcattgt     2220

gattgaagtc atcccgttcc tggtgctggc tgttggagtg gacaacatct tcattctggt     2280

gcaggcctac cagagagatg aacgtcttca aggggaaacc ctggatcagc agctgggcag     2340

ggtcctagga gaagtggctc ccagtatgtt cctgtcatcc ttttctgaga ctgtagcatt     2400

tttcttagga gcattgtccg tgatgccagc cgtgcacacc ttctctctct ttgcgggatt     2460



ggcagtcttc attgactttc ttctgcagat tacctgtttc gtgagtctct tggggttaga     2520

cattaaacgt caagagaaaa atcggctaga catcttttgc tgtgtcagag gtgctgaaga     2580

tggaacaagc gtccaggcct cagagagctg tttgtttcgc ttcttcaaaa actcctattc     2640

tccacttctg ctaaaggact ggatgagacc aattgtgata gcaatatttg tgggtgttct     2700

gtcattcagc atcgcagtcc tgaacaaagt agatattgga ttggatcagt ctctttcgat     2760

gccagatgac tcctacatgg tggattattt caaatccatc agtcagtacc tgcatgcggg     2820

tccgcctgtg tactttgtcc tggaggaagg gcacgactac acttcttcca aggggcagaa     2880

catggtgtgc ggcggcatgg gctgcaacaa tgattccctg gtgcagcaga tatttaacgc     2940

ggcgcagctg gacaactata cccgaatagg cttcgccccc tcgtcctgga tcgacgatta     3000

tttcgactgg gtgaagccac agtcgtcttg ctgtcgagtg gacaatatca ctgaccagtt     3060

ctgcaatgct tcagtggttg accctgcctg cgttcgctgc aggcctctga ctccggaagg     3120

caaacagagg cctcaggggg gagacttcat gagattcctg cccatgttcc tttcggataa     3180

ccctaacccc aagtgtggca aagggggaca tgctgcctat agttctgcag ttaacatcct     3240

ccttggccat ggcaccaggg tcggagccac gtacttcatg acctaccaca ccgtgctgca     3300

gacctctgct gactttattg acgctctgaa gaaagcccga cttatagcca gtaatgtcac     3360

cgaaaccatg ggcattaacg gcagtgccta ccgagtattt ccttacagtg tgttttatgt     3420

cttctacgaa cagtacctga ccatcattga cgacactatc ttcaacctcg gtgtgtccct     3480

gggcgcgata tttctggtga ccatggtcct cctgggctgt gagctctggt ctgcagtcat     3540

catgtgtgcc accatcgcca tggtcttggt caacatgttt ggagttatgt ggctctgggg     3600

catcagtctg aacgctgtat ccttggtcaa cctggtgatg agctgtggca tctccgtgga     3660

gttctgcagc cacataacca gagcgttcac ggtgagcatg aaaggcagcc gcgtggagcg     3720

cgcggaagag gcacttgccc acatgggcag ctccgtgttc agtggaatca cacttacaaa     3780

atttggaggg attgtggtgt tggcttttgc caaatctcaa attttccaga tattctactt     3840

caggatgtat ttggccatgg tcttactggg agccactcac ggattaatat ttctccctgt     3900

cttactcagt tacatagggc catcagtaaa taaagccaaa agttgtgcca ctgaagagcg     3960



atacaaagga acagagcgcg aacggcttct aaatttctag ccctctcgca gggcatcctg     4020

actgaactgt gtctaagggt cggtcggttt accactggac gggtgctgca tcggcaaggc     4080

caagttgaac accggatggt gccaaccatc ggttgtttgg cagcagcttt gaacgtagcg     4140

cctgtgaact caggaatgca cagttgactt gggaagcagt attactagat ctggaggcaa     4200

ccacaggaca ctaaacttct cccagcctct tcaggaaaga aacctcattc tttggcaagc     4260

aggaggtgac actagatggc tgtgaatgtg atccgctcac tgacactctg taaaggccaa     4320

tcaatgcact gtctgtctct ccttttagga gtaagccatc ccacaagttc tataccatat     4380

ttttagtgac agttgaggtt gtagatacac tttataacat tttatagttt aaagagcttt     4440

attaatgcaa taaattaact ttgtacacat ttttatataa aaaaacagca agtgatttca     4500

gaatgttgta ggcctcatta gagcttggtc tccaaaaatc tgtttgaaaa aagcaacatg     4560

ttcttcacag tgttccccta gaaaggaaga gatttaattg ccagttagat gtggcatgaa     4620

atgagggaca aagaaagcat ctcgtaggtg tgtctactgg gttttaactt atttttcttt     4680

aataaaatac attgttttcc taagttttgg ggttacccta tctgctttga gagacaaata     4740

caaaagctaa atggaagaga                                                 4760

<210>  2
<211>  1278
<212>  PRT
<213>  Homo Sapiens

<400>  2

Met Thr Ala Arg Gly Leu Ala Leu Gly Leu Leu Leu Leu Leu Leu Cys 
1               5                   10                  15      

Pro Ala Gln Val Phe Ser Gln Ser Cys Val Trp Tyr Gly Glu Cys Gly 
            20                  25                  30          

Ile Ala Tyr Gly Asp Lys Arg Tyr Asn Cys Glu Tyr Ser Gly Pro Pro 
        35                  40                  45              

Lys Pro Leu Pro Lys Asp Gly Tyr Asp Leu Val Gln Glu Leu Cys Pro 



    50                  55                  60                  

Gly Phe Phe Phe Gly Asn Val Ser Leu Cys Cys Asp Val Arg Gln Leu 
65                  70                  75                  80  

Gln Thr Leu Lys Asp Asn Leu Gln Leu Pro Leu Gln Phe Leu Ser Arg 
                85                  90                  95      

Cys Pro Ser Cys Phe Tyr Asn Leu Leu Asn Leu Phe Cys Glu Leu Thr 
            100                 105                 110         

Cys Ser Pro Arg Gln Ser Gln Phe Leu Asn Val Thr Ala Thr Glu Asp 
        115                 120                 125             

Tyr Val Asp Pro Val Thr Asn Gln Thr Lys Thr Asn Val Lys Glu Leu 
    130                 135                 140                 

Gln Tyr Tyr Val Gly Gln Ser Phe Ala Asn Ala Met Tyr Asn Ala Cys 
145                 150                 155                 160 

Arg Asp Val Glu Ala Pro Ser Ser Asn Asp Lys Ala Leu Gly Leu Leu 
                165                 170                 175     

Cys Gly Lys Asp Ala Asp Ala Cys Asn Ala Thr Asn Trp Ile Glu Tyr 
            180                 185                 190         

Met Phe Asn Lys Asp Asn Gly Gln Ala Pro Phe Thr Ile Thr Pro Val 
        195                 200                 205             

Phe Ser Asp Phe Pro Val His Gly Met Glu Pro Met Asn Asn Ala Thr 
    210                 215                 220                 

Lys Gly Cys Asp Glu Ser Val Asp Glu Val Thr Ala Pro Cys Ser Cys 
225                 230                 235                 240 

Gln Asp Cys Ser Ile Val Cys Gly Pro Lys Pro Gln Pro Pro Pro Pro 
                245                 250                 255     



Pro Ala Pro Trp Thr Ile Leu Gly Leu Asp Ala Met Tyr Val Ile Met 
            260                 265                 270         

Trp Ile Thr Tyr Met Ala Phe Leu Leu Val Phe Phe Gly Ala Phe Phe 
        275                 280                 285             

Ala Val Trp Cys Tyr Arg Lys Arg Tyr Phe Val Ser Glu Tyr Thr Pro 
    290                 295                 300                 

Ile Asp Ser Asn Ile Ala Phe Ser Val Asn Ala Ser Asp Lys Gly Glu 
305                 310                 315                 320 

Ala Ser Cys Cys Asp Pro Val Ser Ala Ala Phe Glu Gly Cys Leu Arg 
                325                 330                 335     

Arg Leu Phe Thr Arg Trp Gly Ser Phe Cys Val Arg Asn Pro Gly Cys 
            340                 345                 350         

Val Ile Phe Phe Ser Leu Val Phe Ile Thr Ala Cys Ser Ser Gly Leu 
        355                 360                 365             

Val Phe Val Arg Val Thr Thr Asn Pro Val Asp Leu Trp Ser Ala Pro 
    370                 375                 380                 

Ser Ser Gln Ala Arg Leu Glu Lys Glu Tyr Phe Asp Gln His Phe Gly 
385                 390                 395                 400 

Pro Phe Phe Arg Thr Glu Gln Leu Ile Ile Arg Ala Pro Leu Thr Asp 
                405                 410                 415     

Lys His Ile Tyr Gln Pro Tyr Pro Ser Gly Ala Asp Val Pro Phe Gly 
            420                 425                 430         

Pro Pro Leu Asp Ile Gln Ile Leu His Gln Val Leu Asp Leu Gln Ile 
        435                 440                 445             

Ala Ile Glu Asn Ile Thr Ala Ser Tyr Asp Asn Glu Thr Val Thr Leu 



    450                 455                 460                 

Gln Asp Ile Cys Leu Ala Pro Leu Ser Pro Tyr Asn Thr Asn Cys Thr 
465                 470                 475                 480 

Ile Leu Ser Val Leu Asn Tyr Phe Gln Asn Ser His Ser Val Leu Asp 
                485                 490                 495     

His Lys Lys Gly Asp Asp Phe Phe Val Tyr Ala Asp Tyr His Thr His 
            500                 505                 510         

Phe Leu Tyr Cys Val Arg Ala Pro Ala Ser Leu Asn Asp Thr Ser Leu 
        515                 520                 525             

Leu His Asp Pro Cys Leu Gly Thr Phe Gly Gly Pro Val Phe Pro Trp 
    530                 535                 540                 

Leu Val Leu Gly Gly Tyr Asp Asp Gln Asn Tyr Asn Asn Ala Thr Ala 
545                 550                 555                 560 

Leu Val Ile Thr Phe Pro Val Asn Asn Tyr Tyr Asn Asp Thr Glu Lys 
                565                 570                 575     

Leu Gln Arg Ala Gln Ala Trp Glu Lys Glu Phe Ile Asn Phe Val Lys 
            580                 585                 590         

Asn Tyr Lys Asn Pro Asn Leu Thr Ile Ser Phe Thr Ala Glu Arg Ser 
        595                 600                 605             

Ile Glu Asp Glu Leu Asn Arg Glu Ser Asp Ser Asp Val Phe Thr Val 
    610                 615                 620                 

Val Ile Ser Tyr Ala Ile Met Phe Leu Tyr Ile Ser Leu Ala Leu Gly 
625                 630                 635                 640 

His Met Lys Ser Cys Arg Arg Leu Leu Val Asp Ser Lys Val Ser Leu 
                645                 650                 655     



Gly Ile Ala Gly Ile Leu Ile Val Leu Ser Ser Val Ala Cys Ser Leu 
            660                 665                 670         

Gly Val Phe Ser Tyr Ile Gly Leu Pro Leu Thr Leu Ile Val Ile Glu 
        675                 680                 685             

Val Ile Pro Phe Leu Val Leu Ala Val Gly Val Asp Asn Ile Phe Ile 
    690                 695                 700                 

Leu Val Gln Ala Tyr Gln Arg Asp Glu Arg Leu Gln Gly Glu Thr Leu 
705                 710                 715                 720 

Asp Gln Gln Leu Gly Arg Val Leu Gly Glu Val Ala Pro Ser Met Phe 
                725                 730                 735     

Leu Ser Ser Phe Ser Glu Thr Val Ala Phe Phe Leu Gly Ala Leu Ser 
            740                 745                 750         

Val Met Pro Ala Val His Thr Phe Ser Leu Phe Ala Gly Leu Ala Val 
        755                 760                 765             

Phe Ile Asp Phe Leu Leu Gln Ile Thr Cys Phe Val Ser Leu Leu Gly 
    770                 775                 780                 

Leu Asp Ile Lys Arg Gln Glu Lys Asn Arg Leu Asp Ile Phe Cys Cys 
785                 790                 795                 800 

Val Arg Gly Ala Glu Asp Gly Thr Ser Val Gln Ala Ser Glu Ser Cys 
                805                 810                 815     

Leu Phe Arg Phe Phe Lys Asn Ser Tyr Ser Pro Leu Leu Leu Lys Asp 
            820                 825                 830         

Trp Met Arg Pro Ile Val Ile Ala Ile Phe Val Gly Val Leu Ser Phe 
        835                 840                 845             

Ser Ile Ala Val Leu Asn Lys Val Asp Ile Gly Leu Asp Gln Ser Leu 



    850                 855                 860                 

Ser Met Pro Asp Asp Ser Tyr Met Val Asp Tyr Phe Lys Ser Ile Ser 
865                 870                 875                 880 

Gln Tyr Leu His Ala Gly Pro Pro Val Tyr Phe Val Leu Glu Glu Gly 
                885                 890                 895     

His Asp Tyr Thr Ser Ser Lys Gly Gln Asn Met Val Cys Gly Gly Met 
            900                 905                 910         

Gly Cys Asn Asn Asp Ser Leu Val Gln Gln Ile Phe Asn Ala Ala Gln 
        915                 920                 925             

Leu Asp Asn Tyr Thr Arg Ile Gly Phe Ala Pro Ser Ser Trp Ile Asp 
    930                 935                 940                 

Asp Tyr Phe Asp Trp Val Lys Pro Gln Ser Ser Cys Cys Arg Val Asp 
945                 950                 955                 960 

Asn Ile Thr Asp Gln Phe Cys Asn Ala Ser Val Val Asp Pro Ala Cys 
                965                 970                 975     

Val Arg Cys Arg Pro Leu Thr Pro Glu Gly Lys Gln Arg Pro Gln Gly 
            980                 985                 990         

Gly Asp Phe Met Arg Phe Leu Pro  Met Phe Leu Ser Asp  Asn Pro Asn 
        995                 1000                 1005             

Pro Lys  Cys Gly Lys Gly Gly  His Ala Ala Tyr Ser  Ser Ala Val 
    1010                 1015                 1020             

Asn Ile  Leu Leu Gly His Gly  Thr Arg Val Gly Ala  Thr Tyr Phe 
    1025                 1030                 1035             

Met Thr  Tyr His Thr Val Leu  Gln Thr Ser Ala Asp  Phe Ile Asp 
    1040                 1045                 1050             



Ala Leu  Lys Lys Ala Arg Leu  Ile Ala Ser Asn Val  Thr Glu Thr 
    1055                 1060                 1065             

Met Gly  Ile Asn Gly Ser Ala  Tyr Arg Val Phe Pro  Tyr Ser Val 
    1070                 1075                 1080             

Phe Tyr  Val Phe Tyr Glu Gln  Tyr Leu Thr Ile Ile  Asp Asp Thr 
    1085                 1090                 1095             

Ile Phe  Asn Leu Gly Val Ser  Leu Gly Ala Ile Phe  Leu Val Thr 
    1100                 1105                 1110             

Met Val  Leu Leu Gly Cys Glu  Leu Trp Ser Ala Val  Ile Met Cys 
    1115                 1120                 1125             

Ala Thr  Ile Ala Met Val Leu  Val Asn Met Phe Gly  Val Met Trp 
    1130                 1135                 1140             

Leu Trp  Gly Ile Ser Leu Asn  Ala Val Ser Leu Val  Asn Leu Val 
    1145                 1150                 1155             

Met Ser  Cys Gly Ile Ser Val  Glu Phe Cys Ser His  Ile Thr Arg 
    1160                 1165                 1170             

Ala Phe  Thr Val Ser Met Lys  Gly Ser Arg Val Glu  Arg Ala Glu 
    1175                 1180                 1185             

Glu Ala  Leu Ala His Met Gly  Ser Ser Val Phe Ser  Gly Ile Thr 
    1190                 1195                 1200             

Leu Thr  Lys Phe Gly Gly Ile  Val Val Leu Ala Phe  Ala Lys Ser 
    1205                 1210                 1215             

Gln Ile  Phe Gln Ile Phe Tyr  Phe Arg Met Tyr Leu  Ala Met Val 
    1220                 1225                 1230             

Leu Leu  Gly Ala Thr His Gly  Leu Ile Phe Leu Pro  Val Leu Leu 



    1235                 1240                 1245             

Ser Tyr  Ile Gly Pro Ser Val  Asn Lys Ala Lys Ser  Cys Ala Thr 
    1250                 1255                 1260             

Glu Glu  Arg Tyr Lys Gly Thr  Glu Arg Glu Arg Leu  Leu Asn Phe 
    1265                 1270                 1275             
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