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PHARMACEUTICALFORMULATION 

REFERENCETORELATEDAPPLICATIONS 

[0001] ThisapplicationclaimsthebenefitofthefilingdatesofU.S.ProvisionalPatent 

ApplicationNos.631083,834,filedonSeptember25,2020,63/107,196,filedonOctober29,2020, 

and63/238,483,filedonAugust30,2021, theentirecontentsofeachofwhichareincorporatedherein 

byreference.  

BACKGROUND 

[0002] Pyruvatekinasedeficiency(PKD)isadiseaseoftheredbloodcellscausedbya 

deficiencyofthepyruvatekinaseR(PKR)enzymeduetorecessivemutationsofPKLRgene(Wijket 

al.HumanMutation,2008,30(3)446-453).PKRactivatorscanbebeneficialtotreatPKD 

semia(e.g., beta-thalessemia), abetalipoproteinemiaorBassen-Kornzweigsyndromesicklecell 
U 

diseaseparoxysmalnocturnalhemoglobinuriaanemia(e.g., congenitalanemias(e.g., 
U U 

enzymopathies),hemolyticanemia(e.g.hereditaryand/orcongenitalhemolyticanemiaacquired 
U U 

hemolyticanemiachronichemolyticanemiacausedbyphosphoglyceratekinasedeficiencyanemia 

ofchronicdiseasesnon-spherocytichemolyticanemiaorhereditaryspherocytosis). Treatmentof 

PKDissupportiveincludingbloodtransfusionssplenectomychelationtherapytoaddressiron 

overloadand/orinterventionsforotherdisease-relatedmorbidity.Currentlyhoweverthereisno 

approvedmedicinethattreatstheunderlyingcauseofPKDandthustheetiologyoflife-long 

hemolyticanemia.  

[0003] N-(4-(4-(cyclopropylmethyl)piperazine-1-carbonyl)phenyl)quinoline-8-sulfonamide, 

e.g., WO2011/002817andWO2016/201227,thecontentsofwhichareincorporatedhereinby 

reference.  

N 
0 N 

(mitapivat) 

[0004] Mitapivat(whetheradministeredasafreebaseorasapharmaceuticallyacceptable 

salt)wasdevelopedtotreatPKDandotherblooddisordersandiscurrentlybeinginvestigatedin 

phase2andphase3clinicaltrials.Seee.g.,U.S.clinicaltrialsidentifierNCT02476916.Givenits 

therapeuticbenefitsthereisaneedtodevelopsuitableformulationsfortheeffectivedeliveryof 
U 

nhltapivatand/oritspharmaceuticalsaltstoavarietyofdifferentpatientsincludingpediatricand 

elderlypatientsaswellaspatientswhohavedifficultyswallowingtraditionaltablets.  

1 

alsoknownasmitapivatisanallostericactivatorofredcellisoformofpyruvatekinaseR(PKR).See
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SUMMARY 

[0005] A Uheniisulfatesesquihydratesaltofmitapivatnamely1-(cyclopropylmethyl)-4-(4

U 

(quinoline-S-sulfonamido)benzoyl)piperazin-1-iumhemisulfatesesquihydrate), referencedinone 
U 

aspecthereinasmitapivathennsulfatesesquihydrateorthehenilsulfatesesquihydratehasbeen 

developedas5mg,20mg,50mgand100mgstrengthtabletsinwhichtheamountofmitapivat 

U sesquihydratepresentinthetabletcorrespondstoanamountthatisequivalentto5mg,20 

mg,50mgand100mgofmitapivatrespectively.Giventhattherearepopulationsofpatientswho 

mayhavedifficultyswallowingtraditionaltabletsand/ormayrequiresmallerdosesofmitapivateaga, 

pediatricpatientselderlypatientsandpatientswithillnessestateffectswallowingorpatientswho 

havedifficultyswallowingtraditionaltabletsforotherreasonsthereisaneedforsmallerandmore 

easilyswalloweddosageformsthatcanbeadministeredtothesepatients.Insomeembodiments 

disclosedhereinareminitabletshavingasitslongestdimensionordiameteralengthofabout5a0 

mmtoabout1.0mm(eagaabout2.5mmtoabout2.0mm)withabout04mgtoabout1.5mgstrength 

ofmitapivatorapharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout0.1 

mgtoabout5mgofmitapivat)perminitablettoaddressthisneed.Morespecificallythepresent 
U 

applicationprovidesforamini-tabletdosageformcomprisingabout0.5mgtoabout1~5mgof 
U 

nhltapivatoranamountofapharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoabout 

0.5mgtoabout1.5mgofmitapivat.  

[0006] Ithasalsobeenfoundthatmitapivatanditspharmaceuticallyacceptablesaltssuchas 
U U 

nhltapivathemisulfatesesquihydratetendtohaveaversivesensoryattributesincludingabitterbasic 

tastegreenstemmyaromaandatanninmouthfeel.Flavoriscriticallyimportanttothesuccessful 

administrationoforalmedicinesparticularlyinpediatricpatients.Fortheyoungpediatricpopulation 

form mixturedonotcarrytheaversivesensoryattributesthataffecttheacceptabilityofthedrugby 

thepatient.Ithasnowbeenfoundthatoutofthevarioustastemaskingfoodvehiclestestedchocolate 

puddingstrawberryjamandpeanutbuttermaskedthebittertasteoftabletsorminitabletscomprising 
U 

mitapivatorapharmaceuticallyacceptablesaltthereofwiththemostfavorableprofilesuchthatthe 

bittertastewasnotperceptibletopatients(seeExamples1and2)~Inadditionstrawberryyogurtand 

applesauceshowedanacceptableprofiletomaskthebittertasteofthedisclosedtabletsormini

tabletscomprisingmitapivatorapharmaceuticallyacceptablesaltthereof 

[0007] Providedhereinthereforearemethodsfortreatingconditionscomprising 

administeringtoapediatricsubjectinneedthereofapharmaceuticallyeffectiveamountofmitapivat 

orapharmaceuticallyacceptablesaltthereoftogetherwithfoodorwater.Inoneaspectprovidedare 

methodsoftreatingconditionssuchaspyruvatekinasedeficiencysicklecelldiseaseandthalassemia 
inapediatricsubjectusingatherapeuticallyeffectiveamountof U 

nntapivatorapharmaceutically 

acceptablesaltthereoftogetherwitfoodorwater.Insomeaspectsthepediatricsubjectisbetween 

2 

itiscommontodoseadrugtogetherwithafoodvehicle.Itisalsoimportantthatthefoodanddosage
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about1yearofagetoabout12yearsofage.Insomeaspectsthepediatricsubjecthasabodyweight 

ofabout'1kgtolessthanabout40kg.Insomeaspectsthepediatricsubjectisbetweenabout1yearof 

agetoabout12yearsofageandhasabodyweightofabout7kgtolessthanabout40kg.Insome 

aspectsthepediatricsubjectisbetweenabout1yearofagetolessthanabout2yearsofage.Inother 

aspectsthepediatricsubjecthasabodyweightofabout20kgtolessthanabout40kg.Inother 

aspectsthepediatricsubjecthasabodyweightofabout'1kgtolessthanabout20kg.Insome 

aspectsthesubjectisadministeredapharmaceuticallyacceptablesaltsuchas(1
U 

(cyclopropylmethyl)-4-(4-(quinoline-S-sulfonamido)benzoyl)piperazin- 1-iumheniisulfate 
U 

sesquihydrate).Insomeaspectsthemitapivatorapharmaceuticallyacceptablesaltthereofisinthe 

formofoneormoregranulese.g.,apharmaceuticalminitabletcomprisingabout0.1mgtoabout5 

mgofmitapivatorapharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout 

0.1mgtoabout5mgofmitapivatmicrocrystallinecellulosemannitolcroscarmellosesodiumand 

sodiumstearylfumarate.InsomeaspectsthesubjecthasPKD.Inotheraspectsthesubjecthas 

U Instillotheraspectsthesubjecthassicklecelldisease.  

[0008] Oneembodimentsetforthhereinisapharmaceuticalminitabletcomprisingan 

amountofmitapivatorapharmaceuticallyacceptablesaltthereofsuchasmitapivatsulfateandone 

ormoreinactiveingredientsselectedfromafilleradisintegrantalubricantabinderandadiluent.  

Insomeaspectstheminitablethasafilmcoat.Inoneaspecttheminitabletsaresuitablefor 

administrationwithafoodvehiclethateffectivelymaskstheaversivesensoryattributesof U 

U 

oritspharmaceuticallyacceptablesaltsincludingmitapivatsulfatespecifically.  

[0009] Anotherembodimentsetforthhereinisapharmaceuticalunitdosagesystem 

comprisingoneormoreofthemini-tabletsdisclosedherein.Inoneaspecttheunitdoseisarrangedto 

deliver U 

U 

mg.Insomeembodimentstheunitdoseisarrangedtodelivermitapivatorapharmaceutical 

acceptablesaltthereofinanamountofabout0.25mgabout0.5mgabout1mgabout2mgabout3 

mgabout4mgabout5mgabout6mgabout7mgabout8mgabout9mgabout10mgabout16 

mgabout15mgabout30mgabout25mgabout50mgabout60mgabout70mgabout75mg, 

about80mgabout90mgorabout100mg.Insomeembodimentstheunitdoseisarrangedto 

deliver nntapivatorapharmaceuticallyacceptablesaltthereofinanamountofabout16mgabout30 

mgabout50mgorabout100mgforathalassemiasubjectonceortwicedaily.Insome 

embodimentstheunitdoseisasingleminitabletthatisarrangedtodelivermitapivatora 
U 

pharmaceuticallyacceptablesaltthereofinanamountof0.25mgabout0.5mgabout1mgabout2 

mgabout3mgabout4mgabout5mgabout6mgabout7mgaboutSmgabout9mgabout10 

mg.Inotherembodimentstheunitdoseisasingleminitabletthatisarrangedtodelivermitapivatora 
U 

pharmaceuticallyacceptablesaltthereofinanamountof0.25mgabout0.5mgabout1mgabout2 
U 

mg.Insomeembodimentstheunitdoseisarrangedtodelivermitapivatorapharmaceutical 

3 

nntapivatorapharmaceuticalacceptablesaltthereofinanamountofabout1mgtoabout200
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acceptablesaltthereofinanamountdescribedhereintoasubjectwithPKD.Instillother 
U 

embodimentstheunitdoseisarrangedtodelivermitapivatorapharmaceuticalacceptablesalt 

thereofinanamountdescribedhereintoasubjectwithsicklecelldisease.Insomeembodimentsthe 

unitdoseisarrangedtodeliver mitapivatofabout16mgtoathalassemiasubjectofaboutoneyear 

oldtoabouttwoyearsold.Insomeembodimentstheunitdoseisarrangedtodeliver U 

about30mgtoathalassemiasubjectofabouttwoyearsoldtoaboutsixyearsold.Insome 
U 

embodimentstheunitdoseisarrangedtodelivermitapivatofabout50mgtoathalassemiasubjectof 

aboutsixyearsoldtoabouttwelveyearsold.Insomeembodimentstheunitdoseisarrangedto 

nntapivatofabout100mgtoathalassemiasubjectofabouttwelveyearsoldtoabouteighteen 

yearsold.Insomeembodimentstheunitdoseisarrangedtodelivermitapivatofabout100mgtoa 
U subjectofatleasteighteenyearsold.Insomeembodimentstheunitdoseisarrangedto 

deliver U U 

nlitapivatofabout16mgabout30mgabout50mgorabout100mgforathalassenita 

subjectoncedaily.Insomeembodimentstheunitdoseisarrangedtodelivermitapivatofabout10 

mgabout15mgabout25mgabout50mgforaPKDsubjecttwicedaily.Insomeembodimentsthe 

unitdoseisarrangedtodeliver mitapivatofabout10mgtoaPKDsubjectofaboutoneyearoldto 

abouttwoyearsold.Insomeembodimentstheunitdoseisarrangedtodelivermitapivatofabout15 

mgtoaPKDsubjectofabouttwoyearsoldtoaboutsixyearsold.Insomeembodimentstheunit 

doseisarrangedtodelivermitapivatofabout25mgtoaPKDsubjectofaboutsixyearsoldtoabout 

twelveyearsold.Insomeembodimentstheunitdoseisarrangedtodelivermitapivatofabout50mg 

toaPKDsubjectofabouttwelveyearsoldtoabouteighteenyearsold.Insomeembodimentsthe 

unitdoseisarrangedtodeliver mitapivatofabout50mgtoaPKDsubjectofatleasttwelveyearsold.  

Insomeembodimentstheunitdoseisarrangedtodelivermitapivatofabout10mgabout15mg, 

about25mgabout50mgforaPKDsubjectoncedaily.Thepharmaceuticalunitdosagesystemfor 

[0010] Thepresentdisclosurefurtherprovidesamethodoftreatinganemiainasubject(eaga, 

apediatricpatientanelderlypatientorapatientwhohasdifficultyswallowing)comprising 

administeringtothesubjectapharmaceuticallyeffectiveamountofoneormoremini-tablets 

disclosedherein.Incertainembodimentsthe anemiaisadyserythropoieticanemiasuchascongenital 

dyserythropoieticanemiatypeIIIIIIorIV.  

[0011] Thepresentdisclosurefurtherprovidesamethodfortreatinghemolyticanemia(ag.  

chronichemolyticanemiacausedbyphosphoglyceratek[nasedeficiencyBloodCellsMolDis,2011 

46(3):206)inasubject(eag.,apediatricpatientanelderlypatientorapatientwhohasdifficulty 

swallowing)comprisingadministeringtothesubjectapharmaceuticallyeffectiveamountofamini

tabletdisclosedherein.Incertainembodimentsthehemolyticanemiaishereditaryand/orcongenital 

hemolyticanemia, acquiredhemolyticanemiaoranemiaaspartofamulti-systemdisease.Incertain 

4 

exampleisasachetorastickpackinwhichthedisclosedminitabletsarepacked.
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embodimentsthehemolyticanemiaiscongenitalanemia.Incertainembodimentsthehemolytic 

anemiaishereditary(e.g.non-spherocytichemolyticanemiaorhereditaryspherocytosis).  

[0012] Thepresentdisclosurefurtherprovidesamethodfortreatingsicklecelldisease 

(SCD)inasubject(eagaapediatricpatientanelderlypatientorapatientwhohasdifficulty 

swallowing)comprisingadministeringtothesubjectapharmaceuticallyeffectiveamountofamini

tabletdisclosedherein.Insomeembodimentstheprovidedmethodreducesthevaso-occiusivecrises 

(VOC)intheSCDsubject.Insomeembodimentsthemethodfurthercomprisesadministering 

hydroxyurea(HU)intheSCDsubject.  

[0013] Thepresentdisclosurefurtherprovidesamethodfortreatingthalassemia(cage alpha

thalassenitaand/orbeta-thalassemia), hereditaryspherocytosis, hereditaryelliptocytosis 

talipoproteinemia(orBassen-Kornzweigsyndrome), paroxysmalnocturnalhemoglobinuria 
U 

acquiredhemolyticanemia(ag., congenitalanemias(ag., enzymopathies)),sicklecelldiseaseor 

anemiaofchronicdiseasesinasubject(eagaapediatricpatientanelderlypatientorapatientwitha 

diseaseorconditionthatmakesswallowingdifficult)comprisingadministeringtothesubject(e.g., a 

pediatricpatientanelderlypatientorapatientwhohasdifficultyswallowing)apharmaceutically 

effectiveamountofamini-tabletdisclosedherein.Inoneembodimenttheacquiredhemolyticanemia 

comprisescongenitalanemias.Incertainembodimentstheprovidedmethodistotreatthalassemia.In 

certainembodimentsthe U isbeta-thalassemia.Incertainembodimentsthethalassemiais 

aipha-thalassemia.  

[0014] Thepresentdisclosurefurtherprovidesamethodfortreatingpyruvatekinase 

deficiency(PKD)inasubject(e.g.,apediatricpatientanelderlypatientorapatientwhohas 

difficultyswallowing),themethodcomprisingadministeringtothesubjectapharmaceutically 

deficiencyofPKR.ThedeficiencyofPKRisassociatedwitapyruvatekinaseRmutation.  

[0015] MitapivatisanactivatorofPKRhavingloweractivitiescomparedtothewildtype, 

andthereforeisusefulforthemethodsofthepresentdisclosure.IncertainembodimentsthePKRisa 

wildtype.IncertainembodimentsthePKRisamutant.SuchmutationsinPKRcanaffectenzyme 

activity(catalyticefficiency),regulatoryproperties(modulationbyfructosebisphosphate 

(FBP)/ATP),and/orthermostabilityoftheenzyme.Examplesofsuchmutationsaredescribedin 

VtntinietalJBC2002.Someexamplesofthemutantsthatareactivatedbythecompounds 

describedhereinincludeG332SG364DT384MR479HR479KR486WR532WK41OER51OQ, 

andR490W.  

[0016] InanembodimentthedisclosureprovidesamethodforactivatingPKRinredblood 

cellsinasubject(e.g., apediatricpatientanelderlypatientorapatientwhohasdifficulty 

swallowing)withPKDcomprisingadministeringtothesubjectapharmaceuticallyeffectiveamount 

5 

effectiveamountofamini-tabletdisclosedherein.InthisaspectoftheinventionthePKDisa
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ofamini-tabletdisclosed U IncertainembodimentsthePKRiswildtypePKR.Incertain 

embodimentsthePKRisamutantPKR.  

[0017] InanembodimentthemutantPKRisselectedfromG332SG364DT384MK41OE, 

R47911,R479KR486WR532WR51OQandR490W.IncertainembodimentsthemutantPKRis 

selectedfromA468VA495V,190NT4081,andQ421KandR498H.Incertainembodimentsthe 

mutantPKRisR532WK41OEorR51OQ.  

BRIEFDESCRIPTIONOFTHEFIGURES 
[0018] FIG.1isatableshowingaproposeddosefor U 

mitapivataccordingtoageandbody 

weightfortreatingpyruvatekinasedeficiencyandthalassemia.  
[0019] FIG.2isagraphshowingbitternessintensityovertimein U 

minutesexperiencedby 

sensorypanelistsadministeredthreewhole5mgstrengthmitapivattabletsinninedifferentfood 

dosingvehicles(Example1).  
[0020] FIG.3isagraphshowingbitternessintensityovertimein U 

minutesexperiencedby 
U 

sensorypanelistsadministeredthreecrushed5mgstrengthmitapivattabletsindifferentninefood 

dosingvehicles(Example1).  

[0021] Fig.4isabargraphshowingthemeantimeto'bitterbreakthrough"inpanelists 

administeredmitapivat U 

[0022] FIG.5isagraphshowingthebitternessintensityovertimeinminutesexperienced 

bysensorypanelistsadministeredfifteenorthirty1.0mgstrengthmitapivatmini-tabletsin 

unsweetenedapplesauce(Example2).  

bysensorypanelistsadministeredfifteenorthirty1.0mgstrengthmitapivatmini-tabletsinsweetened 

applesauce(Example2).  

[0024] FIG.7isagraphagraphshowingthebitternessintensityovertimeinminutes 
U 

experiencedbysensorypanelistsadministeredfifteenorthirty1.0mgstrengthmitapivatmini-tablets 

inchocolatepudding(Example2).  

[0025] FIG.8isagraphagraphshowingthebitternessintensityovertimeinminutes 
U 

experiencedbysensorypanelistsadministeredfifteenorthirty1.0mgstrengthmitapivatmini-tablets 

instrawberryyogurt(Example2).  

6 

[0023] FIG.6isagraphshowingthebitternessintensityovertimeinminutesexperienced
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DETAILEDDESCRIPTION 

[0026] Inoneaspecttheapplicationisdirectedtoamini-tabletcomprisingmitapivatora 
U 

pharmaceuticallyacceptablesaltthereofincludingmitapivatsulfateandapharmaceuticalunitdosage 

formthereofInoneaspectthisapplicationprovidesamini-tabletdosageformcomprisinganamount 

ofmitapivatorapharmaceuticallyacceptablesaltthereofInanotheraspecttheapplicationprovides 

U dosageformcomprisingamitapivatsulfatesaltsuchasthehemisulfatesesquihydratesalt 

andoneormoreinactiveingredientsselectedfromafillerdisintegrantlubricantbinderanddiluent.  

Inaspecificaspectthemini-tabletcomprisesamitapivatsulfatesaltandoneormoreinactive 
U 

ingredientsselectedfrommicrocrystallinecellulosecroscarmellosesodiumsodiumstearylfumarate 

andmannitoLOptionallytheminitabletfurthercomprisesafilmcoat.Inoneaspectthemini-tablet 

isofabout0.1mgtoabout50.00mgstrength(i.e.equivalenttoabout0.1mgtoabout50.00mgof 
U 

nhltapivatoranamountofapharmaceuticallyacceptablesaltequivalenttoabout0.1mgtoabout 
50.00mgof U 

mitapivat).Inanotheraspectthemini-tabletisofabout0.5mgabout1.0mgabout5.0 

mgorabout10.00mgstrength(i.e.equivalenttoabout0.5mgabout1.0mgabout5.0mgorabout 

10.00mgof nhltapivatoranamountofapharmaceuticallyacceptablesaltequivalenttoabout0.5mg, 

about1.0mgabout5.0mgorabout10.00mgofmitapivat).Inanotheraspectthe U isof 

about1.0mgstrength(i.e.equivalenttoabout1mgofmitapivatoranamountofapharmaceutically 

acceptablesaltequivalenttoabout1mgofmitapivat).  

[0027] "Mini-tablets""Minitablets"""Minitablets""Minitabs,, "granules"and"pellets 

areusedinterchangeablyhereinandmeanoneormoresmallparticlessuitablefororaladministration 

comprisingmitapivatorapharmaceuticallyacceptablesaltthereofwitheachmini-tablethavingasits 

longestdimensionordiameteralengthoflessthanabout10.0mm.Inoneaspectthedisclosedmini

tablethasashapethatiscylinder-likeoval-likecone-likesphere-like U 

combinationsthereofInotherembodimentsthemini-tablethasasitslongestdimensionordiameter 

alengthofabout10.0mmtoabout0.1mm.Alternativelythemini-tablethasasitslongest 

dimensionordiameteralengthofabout5.0mmtoabout0.1mm.Inanotheralternativethemini

tablethasasitslongestdimensionordiameteralengthofabout2.5mmtoabout2.0mm.  

[0028] Inoneaspectthemini-tabletsdescribedhereinarecomprisedof U 

U 

aspectthemini-tabletsdescribedhereinarecomprisedofapharmaceuticallyacceptablesaltof 
U U 

nhttapivat.Inoneaspectthemini-tabletsarecomprisedofamitapivatsulfatesalt.Inoneaspectthe 
U 

nhttapivatsulfatesaltisahydrate.Inanotheraspectthemitapivatsulfatehydratesaltisreferredtoas 

1(cyclopropylmethyl)4(4-(quinoline8 U U 

sesquihydrate"whichisrepresentedbyFormulaAasshownbelow(alsoreferredtoasmitapivat 
U 

sesquihydrate), oralternatively''1-(cyclopropylmethyl)-4-(4-(quinoline-8

sulfonamido)benzoyl)piperazin-1-iumsulfatetrihydrate"whichisrepresentedbyFormulaBasshown 

below: 

7 

ellipsis-likepolygon-likeor
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N 
N *1/2H 2 804 * 312H2 0 

FormulaA 

0 

C~N 0 
a H2 S04 3H2 0 

H FormulaB.  

[0029] The U 

nhltapivatsulfatehydratesalt(eag.,asinFormulaAorFormulaB)canbe 

crystallineforexampleFormAasdisclosedinU.S~PublicationNo.20200277279,theentire 

teachingsofwhichareincorporatedhereinbyreference.FormAischaracterizedbyanyoneofthe 

followingx-raypowderdiffractionpatternsat20angles(±Oa2~)usingCuKaradiation:9a9~,15.8~ 

and22.6~;15.O~,1740,21.3~,and21.90;9a9~,15.O~,15.80,17.10,213~,21.9~,and22.6~;9a9~, 

11.4~,15.00,15a3~,15aS~,17.1017.70,21a3~,21a9~,22.6~,and23.5O~or4~9O,9a9~,11.O~'11.4~ 

11.70,12.30,12a8~,13a6~,13.9~,14.20,15aO~,15a3~,15.8~,17.10,17a4~,lie?,18.8~,19.10,19a8~, 

21.3~,21~9O,22~6~,23~O~,23.2~,23~5O,23~8~,24A~,24.5~,2530,25~6~,26A~,27.1~,2840,and 

29e8~aInsomeembodimentsFormAischaracterizedbyx-raypowderdiffractionpeaksat2®angles 

(±O.2~)9~9O,15.8~,and22.60.IncertainembodimentsFormAischaracterizedbyx-raypowder 

diffractionpeaksat20angles(±O.2~)9~9O,15.80and22.6~andatleastoneadditionalx-raypowder 

diffractionpeakat20angles(4-ftP)selectedfrom15.O~17.10,21.3~and21.90.Incertain 

15.8~and22~6O:andatleasttwoadditionalx-raypowderdiffractionpeaksat219angles(±O.2~) 

selectedfrom15.00,17.10,21~30and21~90~InyetanotheralternativeFormAischaracterizedbyx

raypowderdiffractionpeaksat219angles(±0.2~)9~90,15.8~and22.6~'andatleasttreeadditional 

x-raypowderdiffractionpeaksat2~3angles(±0.20)selectedfrom15.0w,17.11,21.3~and21.9g.In 

certainembodimentsFormAischaracterizedbyx-raypowderdiffractionpeaksat2@~angles(±0.2~) 

9~90, 15.0",15.8~,17.1021.3~,21.9~,and22.6g.IncertainembodimentsFormAischaracterizedby 

x-raypowderdiffractionpeaksat2®angles(±0.2~)9~90, 11.4~,15.Ot15.3~,15.8~'17.10,17.7~ 

21~30 2190 22.6~and23.5~.IncertainembodimentsFormAischaracterizedbyx-raypowder 

diffractionpeaksat20angles(±0.2w)4~90, 990 11.0~11.40,11.7~12.3~,12.8~,13.60,13.9~,14.2~ 

15.00,15.30, 1 5 ~ 8 w,17.11,17.4~,17.70,1S.8~,19.1~,19.S~,21.30,21.9w,22.6~,23.0~,23.20,23.5w, 

23.8~24.10,24.5w,25.3~,25.6~,26.10,27.1w,28.1~and29.8g.InyetanotheralternativeFormAis 

characterizedbya U scanningcalorimetry(DSC)thermographcomprisingendothermpeaks 

atabout159 0 C±50 Cand1990 C±50 C.InyetanotheralternativecrystallineFormAis 
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characterizedbyathermogravimetricanalysis(TGA)thermogramcomprisingaweightlossofabout 
4.5±0.5%U~to1800 C±20 C.Insomeembodimentsthe U 

mitapivatsulfatehydratesaltis1
U 

(cyclopropylmethyl)-4-(4-(quinoline-8-sulfonamido)benzoyl)piperazin- 1-iumheniisulfate 

sesquihydrateFormA.  

[0030] Asusedhereinthe"strength"ofaminitabletreferstothecorrespondingamountof 
U 

nhltapivatoranamountofapharmaceuticallyacceptablesaltofmitapivatthatisequivalenttothe 

sameamountofmitapivat(i.e.,thefreebase)presentineachminitablet.Insomeembodimentsthe 

U hasthestrengthofabout0.1mgtoabout5.0mgof U oranamountofa 
U 

pharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoabout0.1mgtoabout5.0mgof 
U 

nhltapivat.  

[0031] Insomeembodimentstheminitabletcomprisesamitapivatsulfatesalt.Insome 
U 

embodimentsthemitapivatsulfatesaltinthedisclosedminitabletisinanamountthatisequivalent 
U 

toabout0.1mgtoabout5mgofmitapivat).Inotherembodimentsthemitapivatsulfatesaltinthe 

disclosedminitabletisinanamountthatisequivalenttoabout0.5mgtoabout2.0mgofmitapivat.  

Inanotheralternativethe mitapivatsulfatesaltinthedisclosedminitabletisequivalenttoabout1.0 

mgofmitapivat.Inotherembodimentstheminitabletcomprisesamitapivatsulfatehydratesalt(e.g., 
U U 

niltapivatheniisulfatesesquihydrate).Inanotheralternativethemitapivatsulfatehydratesalt(e.g., 
U U 

niltapivatheniisulfatesesquihydrate)inthedisclosedminitabletispresentinanamountthatis 

equivalenttoabout0.1mgtoabout10.0mgofmitapivat.Inanotheralternativethemitapivatsulfate 
U 

hydratesalt(e.g.,mitapivathemisulfatesesquihydrate)inthedisclosedmini-tabletispresentinan 

amountthatisequivalenttoabout0.1mgtoabout3.0mgofmitapivat.Inyetanotheralternativethe 
U U 

niltapivatsulfatehydratesalt(e.g., mitapivathemisulfatesesquihydrate)inthedisclosedminitablets 

alternativethe mitapivatsulfatehydratesalt(e.g.,mitapivathemisulfatesesquihydrate)inthe 

disclosedminitabletsispresentinanamountthatisequivalenttoabout1.0mgofmitapivat.In 

anotheraspectthemitapivatsulfatehydratesaltinanyoftheforegoingalternativesinthisparagraph 

iscrystalline.Inanotheraspectthemitapivatsulfatehydratesaltinanyoftheforegoingalternatives 

inthisparagraphiscrystallineFormA.  

[0032] Insomeembodimentstheminitabletcomprisesabout0.1mgtoabout5mgof 
U 

niltapivatorapharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout0.1mg 

toabout5mgofmitapivat.Insomeembodimentstheminitabletcomprisesabout1mgofmitapivat 

orapharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout1mgof 
U 

mitapivat.Insomeembodimentstheminitabletcomprisesabout0.1mgtoabout5mgofmitapivator 

apharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout0.1mgtoabout5 

mgofmitapivatandoneormoreinactiveingredients(e.g.,afillerdisintegrantlubricantbinder 

diluentandthelike).Insomeembodimentstheminitabletcomprisesabout1mgofmitapivatora 
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U 

pharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout1mgofmitapivat 

andoneormoreinactiveingredients(eaga, afillerdisintegrantlubricantbinderdiluentandthe 

like).Insomeembodimentstheminitabletcomprisesabout0.1mgtoabout5mgofmitapivatora 
U 

pharmaceuticallyacceptablesaltthereofinanamounttatisequivalenttoabout0.1mgtoabout5mg 

ofmitapivatmicrocrystallinecellulosemannitolcroscarmellosesodiumandsodiumstearylfumarate 

andhavingasitslongestdimensionordiameteralengthofabout10.0mmtoabout0.1mmwherein 

theminitabletissuitableformixingwithfoodbeforeoraladministrationonceortwicedailyto 

patientswithdifficultiesswallowing.Insomeembodimentstheminitabletcomprisesabout1mgof 
U 

nhltapivatorapharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout1mg 

ofmitapivatmicrocrystallinecellulosemannitolcroscarmellosesodiumandsodiumstearylfumarate 

andhavingasitslongestdimensionordiameteralengthofabout10.0mmtoabout0.1mmwherein 

theminitabletissuitableformixingwithfoodbeforeoraladministrationonceortwicedailyto 

patientswithdifficultiesswallowing.Insomeembodimentstheminitabletcomprisesabout0.1mgto 

about5mgofmitapivatorapharmaceuticallyacceptablesaltthereofinanamountthatisequivalent 
U U 

toabout0.1mgtoabout5mgofmitapivatmicrocrystallinecellulosemannitolcroscarmellose 

sodiumandsodiumstearylfumarateandhavingasitslongestdimensionordiameteralengthofabout 

10.0mmtoabout0.1mmfororaladministrationonceortwicedailytopatientsthatarebetween 

about1yeartoabout12yearsofageandweighingbetweenabout7kgtolessthanabout40kgor 

adultpatientswithdifficultiesswallowing.Insomeembodimentstheminitabletcomprisesabout1 

mgofmitapivatorapharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout 

1mgofmitapivatmicrocrystallinecellulosemannitolcroscarmellosesodiumandsodiumstearyl 

fumarateandhavingasitslongestdimensionordiameteralengthofabout10.0mmtoabout0.1mm 

fororaladministrationonceortwicedailytopatientstatarebetweenabout1yeartoabout12years 

swallowing.  

[0033] Incertainembodimentsthemitapivatorpharmaceuticallyacceptablesaltthereof 
U 

presentinthedisclosedminitabletisabout1%toabout80%byweight.Alternativelythemitapivat 

orpharmaceuticallyacceptablesaltthereofpresentintedisclosedminitabletisabout5%toabout 

50%byweight.Inanotheralternativethemitapivatorpharmaceuticallyacceptablesaltthereof 

presentinthedisclosedminitabletisabout10%toabout15%byweight.Incertainembodimentsthe 
U 

pharmaceuticallyacceptablesaltthereofpresentinthedisclosedminitabletinanamountofabout1% 
U 

toabout80%byweightisamitapivatsulfatesalte.g.,mitapivatsulfatehydratemitapivat 
U sesquihydratemitapivatsulfatehydrateFormAormitapivathemisulfatesesquihydrate 

FormA.Incertainembodimentsthepharmaceuticallyacceptablesaltthereofpresentinthedisclosed 
U tabletinanamountofabout5%toabout50%byweightisamitapivatsulfatesalte.g., 

U U 

mitapivatsulfatehydratemitapivathemisulfatesesquihydratemitapivatsulfatehydrateFormAor 
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U U 

nhltapivathemisulfatesesquihydrateFormAaIncertainembodimentsthepharmaceutically 

acceptablesaltthereofpresentinthedisclosedminitabletinanamountofabout10%toabout15% 
U U 

byweightisamitapivatsunatesalt, e.g~,nhltapivatsulfatehydratemitapivathemisulfate 
U 

sesquihydratemitapivatsulfatehydrateFormAormitapivathemisulfatesesquihydrateFormA~ 

[0034] Inoneaspectthemicrocrystallinecelluloseinthedisclosedminitabletispresentin 

anamountofabout5%toabout90%byweight.Alternativelythemicrocrystallinecelluloseinthe 

disclosedminitabletispresentinanamountofabout55%toabout65%byweight.  

[0035] Inoneaspectcroscarmelloseinthedisclosedminitabletispresentinanamountof 

about1%toabout10%byweight.Alternativelythecroscarmellosesodiuminthedisclosedmini 

tabletispresentinanamountofabout2%toabout4%byweight.  

[0036] Inoneaspectthesodiumstearylfumarateinthedisclosedminitabletispresentinan 

amountofabout0.1%toabout5%byweight.Insomeembodimentsthesodiumstearylfumaratein 

thedisclosedmini-tabletsispresentinanamountofabout1.5%toabout2.5%byweight.  

[0037] Inoneaspectthemannitolinthedisclosedminitabletispresentinanamountof 

about5%toabout90%byweight.Alternativelythemannitolispresentinanamountofabout20% 

toabout25%byweight.  

[0038] Asusedherein,'Compound1"and"mitapivat"areusedinterchangeablyreferringto 

N-(4-(4-(cyclopropylmethyl)piperazine-1-carbonyl)phenyl)quinoline- S-sulfonamide.  

[0039] A"pharmaceuticallyeffectiveamount"ofthedisclosedmini-tabletsisanamountof 

oneormoreminitabletsthatwouldprovideordelivermitapivatorapharmaceuticallyacceptablesalt 

thereofinsufficientquantitiestoprovideatherapeuticbenefitinthetreatmentofaconditionorto 

effectiveamount""therapeuticallyeffectiveamount"and"effectiveamount"areused 

interchangeably.Inoneaspect, apharmaceuticallyeffectiveamountofadisclosedmini-tabletmeans 

anamountofatherapeuticagentaloneorincombinationwithothertherapieswhichprovidesa 

therapeuticbenefitinthetreatmentofthecondition.Thetermpharmaceuticallyeffectiveamount" 

canencompassanamountthatimprovesoveralltherapyreducesoravoidssymptoms, signsor 

causesoftheconditionand/orenhancesthetherapeuticefficacyofanothertherapeuticagent.In 

certainembodimentsapharmaceuticallyeffectiveamountisanamountsufficientforeliciting 

measurableactivationofwild-typeormutantPKR.Incertainembodimentsapharmaceutically 

effectiveamountisanamountsufficientforregulating2,3-diphosphoglyceratelevelsinthebloodofa 

patientinneedthereoforfortreatingpyruvatekinasedeficiency(PKD), hemolyticanemia(e.g., 

chronichemolyticanemiahereditarynon-spherocyticanemia),sicklecelldisease U (e.g.  

alfathalassemiabeta-thalassemiaornon-transfusion-dependentthalassemia), hereditary 
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U 

spherocytosishereditaryelliptocytosisabetalipoproteinemia(orBassen-Kornzweigsyndrome), 
nocturnal U 

paroxysmal emogoinuria, cquiredhemolyticanemia(e.g.,congenitalanemias(e.g., 

enzymopathies)),anemiaofchronicdiseasesortreatingdiseasesorconditionsthatareassociatedwit 

increased2,3-diphosphoglyceratelevels(e.g.,liverdiseases).Incertainembodimentsa 
U 

pharmaceuticallyeffectiveamountisanamountsufficientforelicitingmeasurableactivationofwild

typeormutantPKRandforregulating2,3-diphosphoglyceratelevelsinthebloodofapatientinneed 

thereoforfortreatingpyruvatekinasedeficiency(PKD),hemolyticanemia(e.g.,chronichemolytic 
U 

anemiahereditarynon-spherocyticanemia),sicklecelldiseasethalassemia(e.g.,alfathalassemia 

beta-thalas semiaornon-transfusion-dependentthalassemia), hereditaryspherocytosis, hereditary 
U 

elliptocytosisabetalipoproteinemia(orBassen-Kornzweigsyndrome), paroxysmalnocturnal 
U U 

hemoglobinuriaacquiredhemolyticanemia(e.g.,congenitalanemias(e.g.,enzymopathies)),anemia 

ofchronicdiseasesortreatingdiseasesorconditionsthatare U withincreased2,3

diphosphoglyceratelevels(e.g., liverdiseases).Inoneaspectthepharmaceuticallyeffectiveamount 

istheamountrequiredtogenerateasubjectshemoglobinresponseof>1.0g/dL(suchas>1.5gIdL 

or>2.0gIdL)increaseinJibconcentrationfrombaseline.Inoneaspectthesubject'sbaselineJib 

concentrationistheaverageofallavailableJibconcentrationsbeforetreatment(e.g.allJib 

concentrationsobtainedduringabouteightweekstoaboutonedaypriortothetreatmentallJib 

concentrationsobtainedduringaboutfourweekstoaboutonedaypriortothetreatmentallJib 

concentrationsobtainedduringaboutoneweektoaboutonedaypriortothetreatment)wita 

compoundorminitabletdescribedherein.Incertainaspectsthepharmaceuticallyeffectiveamountis 

theamountrequiredtoreducethepatientstransfusionburden.Theamountofthedisclosed U 

tabletstobeadministeredwillvarydependinguponthepatienttobetreated.Forexampleaspecific 

dosageandtreatmentregimenforanyparticularpatientwilldependuponavarietyoffactors 

combinationthejudgmentofthetreatingphysicianandtheseverityofteparticulardiseasebeing 

treated.Inoneaspectthepharmaceuticallyeffectiveamountisanamountofthemini-tabletsthat 

deliversbetween0.01- 100mg/kgbodyweight/dayofmitapivatsuchase.g.,0.1- 100mg/kgbody 

weight/day.Forachild12to 18yearsoldinoneaspectapharmaceuticallyeffectiveamountofthe 
U isanamountthatdeliversabout50toaboutjj3~mgof U 

orwhenadministering 
U 

nhitapivatsulfatetheequivalentofabout50toabout100mgmitapivat:forachild6to 12yearsold 

inoneaspectpharmaceuticallyeffectiveamountisanamountofthemini-tabletstatdeliversabout 

25toabout50mgofmitapivatorwhenadministeringmitapivatsulfatetheequivalentofabout25to 

about50mg mitapivat;forachild2to<6yearsoldinoneaspectpharmaceuticallyeffectiveamount 

isanamountofthemini-tabletsthatdeliversabout15toabout30mgof U 

U 

administeringmitapivatsulfatetheequivalentof15-30mgmitapivatorforachild1to<2yearsold 

inoneaspectpharmaceuticallyeffectiveamountisanamountofthemini-tabletstatdeliversabout 
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10toabout16mgofmitapivatorwhenadministeringmitapivatsulfatetheequivalentofabout10to 
about16mg U 

mitapivat.Forasubjectwithabodyweightbetweenabout40kgtoabout100kginone 

aspectpharmaceuticallyeffectiveamountisanamountofthemini-tabletsthatdeliversabout50mg 

toabout100mgofmitapivatorwhenadministeringmitapivatsulfatetheequivalentofabout50mg 

toabout100mgmitapivat:forasubjectwithabodyweightbetweenabout20toabout40kginone 

aspectpharmaceuticallyeffectiveamountisanamountofthemini-tabletsthatdeliversabout25mg 
U 

toabout50mgofmitapivatorwhenadministeringmitapivatsulfatetheequivalentofabout25mg 
U 

toabout50mgmitapivat:forasubjectwithabodyweightbetweenabout10kgtoabout20kginone 

aspectpharmaceuticallyeffectiveamountisanamountofthemini-tabletsthatdeliversabout15mg 
U 

toabout30mgofmitapivatorwhenadministeringmitapivatsulfatetheequivalentofabout15mg 
U 

toabout30mgmitapivat'orforasubjectwithabodyweightbetweenabout8kgtoabout10kgin 

oneaspectpharmaceuticallyeffectiveamountisanamountofthemini-tabletsthatdeliversabout10 

mgtoabout16mgofmitapivatorwhenadministeringmitapivatsulfatetheequivalentof10mgto 

about16mg nhltapivat.InsomeembodimentssuitabledosesareasdescribedinFig.1orinTable3.  

Inoneembodimentasuitabledoseofaminitabletdescribedhereincomprisesadministeringoneor 

moreminitabletseachhavingabout1mgofmitapivatorapharmaceuticallyacceptablesaltthereof 
U 

(e.g.,niltapivathemisulfatesesquihydrate)inanamountequivalentto1mgofniltapivatsoasto 

providetherecommendeddosageamounttoasubjectatthecorrespondingageandweightlistedin 

Table.  

[0040] Asusedhereinreductionintransfusionburdenmeansatleast10%reductioninthe 

numberofRBCunitstransfusedwithinatleast2weeksoftreatment(comparedwithhistorical 

transfusionburdenstandardizedtothesameperiod).Insomeembodimentsthereductionin 

weeksoflxeatment.Incertainembodimentsthereductionintransfusionburdenis>33%reductionin 

thenumberofRBCunitstransfusedwithinatleast5weeksoftreatment.Incertainembodiments, 

reductionoftransfusionburdenis>33%reductioninthenumberofRBCunitstransfusedwithinat 

least10weeks(e.g.,atleast20weeksoratleast24weeks)oftreatment.Asusedhereinreductionin 

transfusionburdenmeansatleast50%reductioninthenumberofRBCunitstransfusedwithinatleast 

5weeksoftreatment(comparedwithhistoricaltransfusionburdenstandardizedtothesameperiod).  

Asusedhereinreductionintransfusionburdenmeansatleast50%reductioninthenumberofRBC 

unitstransfusedwithinatleast10weeks(e.g.,atleast20weeksoratleast24weeks)oftreatment.  

[0041] Asusedhereinsicklecelldisease(SCD),HemoglobinSSdiseaseandsicklecell 

anemiaareusedinterchangeably.Sicklecelldisease(SCD)isaninheritedblooddisordercausedby 

thepresenceofsicklehemoglobin(HbS).IncertainembodimentssubjectswithSCDhaveabnormal 

hemoglobincalledhemoglobinSorsicklehemoglobinintheirredbloodcells.Incertain 

embodimentspeoplehavingSCDhaveatleastoneabnormalgenescausingthebodytomake 
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hemoglobinS.IncertainembodimentspeoplehavingSCDhavetwohemoglobinSgenes 

Hemoglobin55.IncertainembodimentspeoplewithSCDhavechronichemolyticanemia 

interruptedbyacuteandrecurrentclinicaleventsforexamplethemostcommonbeingacutepain 

generallyreferredtoasacutevaso-occlusivecrises(VOC).  

[0042] Thalassemiaisaninheritedblooddisorderinwhichthenormalratioofa-tof3-globin 

productionisdisruptedduetoadisease-causingvariantin1ormoreoftheglobingenes.Incertain 

embodimentsAlpha-globinaggregates(asfoundinJ3-thalassemia)readilyprecipitatewhichdisrupts 

theredbloodcell(RBC)membraneandresultsinoxidativestress.IncertainembodimentsBeta

globintetramers(JibHfoundinct-thalassemia)aregenerallymoresolublebutarestillunstableand 

canformprecipitates.TheimbalanceoftheglobinchainsynthesiscanleadtoanetreductioninHb 

concentrationsandhasdramaticeffectsonthesurvivalofRBCprecursorsultimatelyresultingin 

theirprematuredestructioninthebonemarrowandinextramedullarysites(Cappellinietal,2014).In 

certainembodimentsthedisorderresultsinlargenumbersofredbloodcellsbeingdestroyedwhich 

leadstoanemia.Incertainembodimentsthethalassemiaisalphathalassemia.Incertain 
U 

embodimentsthethalassemiaisbetathalassemia.Inotherembodimentsthethalassemiaisnon
U U 

transfusion-dependentthalassenita.Inotherembodimentsthethalassemiaisbetathalassemia 

intermedia.Inotherembodimentsthe U isHbBbetathalassenfia.Inotherembodiments 

thethalassemiaisbeta U witmutationsof1ormorealfagenes.  

[0043] Theterm"activating"asusedhereinmeansanagentthat(measurably)increasesthe 
U 

activityofwildtypepyruvatekinaseR(wtPKR)orcauseswildtypepyruvatekinaseR(wtPKR) 

activitytoincreasetoalevelthatisgreaterthanwtPKRsbasallevelsofactivityoranagenttat 

(measurably)increasestheactivityofamutantpyruvatekinaseR(mPKR)orcausesmutantpyruvate 

activityforexamplestoaleveltatis20%,40%,50%,60%,70%,80%,90%or100%ofthe 

activityofwildtypePKR.  

[0044] Thetermpackedredbloodcells"orPRBCsasusedhereinrefertoredbloodcells 

madefromaunitofwholebloodbycentrifugationandremovalofmostoftheplasma.Incertain 

embodimentsaPRBCunithasahematocritofatleastabout95%.IncertainembodimentsaPRBC 

unithasa U ofatleastabout90%.IncertainembodimentsaPRBCunithasahematocritof 

atleastabout80%.IncertainembodimentsaPRBCunithasahematocritofatleastabout70%.In 
certainembodimentsaPRBCunithasahematocritofatleastabout60%.In U 

certainembodimentsa 

PRBCunithasahematocritofatleastabout50%.IncertainembodimentsaPRBCunithasa 

hematocritofatleastabout40%.IncertainembodimentsaPRBCunithasahematocritofatleast 

about30%.IncertainembodimentsaPRBCunithasahematocritofatleastabout20%.Incertain 

embodimentsaPRBCunithasahematocritofatleastabout10%.  
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[0045] Theterms'treatment,""treatand"treating"refertoreversingalleviatingreducing 

thelikelihoodofdevelopingorinhibitingtheprogressofadiseaseordisorderoroneormore 

symptomsthereofasdescribedherein.Insomeembodimentstreatmentmaybeadministeredafter 

oneormoresymptomshavedevelopedieeetherapeutictreatment.Inotherembodimentstreatment 

maybeadministeredintheabsenceofsymptoms.Forexampletreatmentmaybeadministeredtoa 

susceptibleindividualpriortotheonsetofsymptoms(e.g.,inlightofahistoryofsymptomsand/orin 

lightofgeneticorothersusceptibilityfactors),i.e.,prophylactictreatment.Treatmentmayalsobe 

continuedaftersymptomshaveresolvedforexampletoreducethelikelihoodofordelaytheir 

recurrence.  

[0046] Asusedhereinthetermssubject"and"patient"maybeusedinterchangeablyand 

meansamammalinneedoftreatmente.g.,companionanimals(e.g.,dogscatsandthelike),farm 

animals(e.g.,cowspigshorsessheepgoatsandthelike)andlaboratoryanimals(e.g.,rats, U 

guineapigsandthelike).Typicallythesubjectisahumaninneedoftreatment.Incertain 

embodimentstheterm"subject"referstoahumansubjectinneedoftreatmentofadisease.Incertain 

embodimentstheterm"subject"referstoahumansubjectinneedoftreatmentofPKD.Incertain 

embodimentstheterm"subject"referstoahumansubjectinneedoftreatmentofthalassemia.In 

certainembodimentsthetermsubject"referstoahumansubjectinneedoftreatmentofsicklecell 

disease.Incertainembodimentsthetermsubject"referstoahumansubjectinneedoftreatmentof 

hemolyticanemia.Incertainembodimentsthetermsubject"referstoahumanadultover18years 

oldinneedoftreatmentofadisease.Incertainembodimentsthetermsubject"referstoahuman 

childnomorethan18yearsoldinneedoftreatmentofadisease.Inanotheraspect"subject"refersto 

patientsrequiringsmalldosesand/orwhohavedifficultyswallowinge.g.,toapediatricpatientan 

subjectreferstoachildofaboutone-yearoldtoabouttwo-yearsold'two-yearoldtoaboutsix-yew 

old;six-yearoldtoabouttwelve-yearold'ortwelve-yearoldtoabouteighteen-yearold.Incertain 

embodimentsthepediatricpatientisbetweenabout1yewofagetoabout12yearsofage.Inother 

certainembodimentsthepediatricpatientisbetweenabout2yearsofagetoabout12yearsofage.In 

stillothercertainembodimentsthepediatricpatientisbetweenabout1yewofagetolessthanabout2 

yewsofage."Elderlypatient"referstoapatientover65yearsold;over70yewsold;over75yews 

old;orover80yewsold.  

[0047] Incertainembodimentsthesubjectisapatientinneedofregularbloodtransfusion.  

Asusedheretheregularbloodtransfusionreferstoatleast4transfusionepisodesina52-week 

periodpriortothetreatment.Incertainembodimentstheregulwbloodtransfusionreferstoatleast5 

transfusionepisodesina52-weekperiodpriortothetreatment.Incertainembodimentstheregulw 

bloodtransfusionreferstoatleast6transfusionepisodesina52-weekperiodpriortothetreatment.In 

certainembodimentstheregularbloodtransfusionreferstoatleast7transfusionepisodesina52
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weekperiodpriortothetreatment.Incertainembodimentsthesubjectwithaleastoneofthe 

indicationsselectedfromthesicklecelldiseasethalassemiaPKDunderregulartransfusionandnon

transfusiondependentPKDhasnotbeenexposedtosotatercept(ACE-Ol1),luspatercept(ACE-536), 

ruxolitiniborgenetherapy.Incertainembodimentssuchsubjectisnottakinginhibitorsof 

cytochromeP450(CYP)3A4,stronginducersofCYP3A4,stronginhibitorsofP-glycoprotein(P-gp), 

ordigoxin.Incertainembodimentssuchsubjectisnotreceivingchronicanticoagulanttherapy, 

anabolicsteroidshematopoieticstimulatingagents(egerythropoietinsgranulocytecolony 

stimulatingfactorsthrombopoietins),orallergictosulfonamides.  

[0048] Unlessotherwisespecifiedtothecontrarywhenarangeisdisclosedinconnectionto 

anyoftheelementsdescribedhereinboththeendpointsandthevaluesin-betweentheendpointsare 

tobeincludedinthatrange.Forexample,"about1yearofagetoabout12yearsofage"includes 

about1yearofageandabout12yearsofageandanyandallvaluesinbetween.Whenanendpoint 

ofarangeisprecededbythetermlessthan"or"lessthanabout"itwillbeunderstoodthatsuchan 

endpointisnotincluded.Forexample"abodyweightofabout20kgtolessthanabout40kg 

includesabodyweightofabout20kgandanyandallvaluesuptobutnotincluding40kg.  

[0049] Asusedhereinthetermsabout"and"approximately"whenusedincombination 

withanumericvalueorrangeofvaluesmeansthevalueorrangeofvaluesmaydeviatetoanextent 

deemedreasonabletooneofordinaryskillintheart.  

Methods QfTreatmentand Uses QfCompounds andCompositions 

[0050] Inoneembodimentthedisclosedmini-tabletsareadministeredbycombiningand/or 
U 

mixingwithafoodvehicletomaskthebittertasteofmitapivatoroneormoreofitspharmaceutically 

acceptablesalts.Themini-tabletscanbecombinedand/ormixedwholewiththefoodvehicleor 

alternativelycrushedandmixedpreferablyintoahomogenousmixture.Toprovideahomogenous 
U 

mixturethefoodvehicleismixedwithmitapivatoroneormoreofitspharmaceuticallyacceptable 

saltsandadministeredtothepatientinstantlyorwithinabouttwohours(e.g.withinaboutfifteen 
U 

minutesorwithinabout30minutes)aftermixing.  

[0051] Examplesofsuitablefoodvehiclesincludestrawberryjampeanutbutterchocolate 

puddingstrawberryyogurtapplejuiceapplesaucemilkyogurtandsoftgrain-basedcereal(such 

ascreamofricecereal). Inoneembodimentthefoodvehicleischocolatepuddingstrawberryjam 

peanutbutterstrawberryyogurtorapplesauce.Inanotheraspectthefoodvehicleischocolate 

puddingstrawberryjamorpeanutbutter.Inanotherembodimentthefoodvehicleisstrawberry 

yogurtandapplesauce.  

[0052] Inanotherembodimentthedisclosedminitabletsaretakenwithwater.  
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[0053] Inoneaspectthemitapivatusedinthedisclosedmini-tabletallostericactivatorsof 

PKRandaregenerallyusefulfortreatingtheunderlyingconditionofPKD.  

[0054] ThusprovidedhereinaremethodsoftreatingPyruvateKinaseDeficiency(PKD)ina 

subject(eagaapediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakes 

swallowingdifficult)inneedthereofcomprisingadministeringtothesubjectapharmaceutically 

effectiveamountofthedisclosedmini-tablet.Alsoprovidedisthedisclosedmini-tabletforusein 

treatingPyruvateKinaseDeficiency(PKD)inasubject(egg.,apediatricpatientanelderlypatientor 

apatientwithadiseaseorconditionthatmakesswallowingdifficult)inneedthereof.Further 

providedistheuseofthedisclosedmini-tabletinthemanufactureofamedicamentfortreating 

PyruvateKinaseDeficiency(PKD).ExemplifiedconditionsrelatedtoPKDincludebutarenot 

limitedtoanemiascholecystolithiasisgallstonestachycardiahemochromatosisictericsclera 

splenomegalylegulcersjaundicefatigueandshortnessofbreath.AsdescribedhereinPKDisa 

deficiencyofPKR.IncertainembodimentsthedeficiencyofPKRisassociatedwithaPKR 
U 

mutation.  

[0055] Pyruvatekinasedeficiency(PKD)isaglycolyticenzymopathythatresultsinlife

longhemolyticanemia.Incertainembodimentsthesubject(e.g., apediatricpatientanelderly 

patientorapatientwithadiseaseorconditionthatmakesswallowingdifficult)havingPKDisa 

patienthavingatleast2mutantallelesinPKLRgene.Incertainembodimentsthesubjecthaving 

PKDisapatienthavingatleast2mutantallelesinPKLRgeneandatleastoneisa U 

mutation.SeeCanu.et.alBloodCellsMoleculesandDiseases2016,57,pp.100-109.Incertain 

embodimentsasubjecthavingPKDhasanHbconcentrationlessthanorequalto10.0gIdL.In 

certainembodimentsthesubjecthavingPKDisanadultnotunderregulartransfusion(e.g.having 

embodimentsthesubjecthavingPKDisanadulttransfusionindependent(e.g.havingnomorethan4 

unitsofRBCstransfusedinthe12-monthperiodpriortothetreatment).Incertainembodimentsthe 

subjecthavingPKDisanadulttransfusionindependenthavingnomorethan4unitsofRBCs 

transfusedinthe12-monthperiodpriortothetreatmentandnotransfusioninthe3-monthperiod 
U 

priortothetreatment.IncertainembodimentsthesubjecthavingPKDisanadultunderregular 

transfusion(e.g.havinghadatleast4transfusionepisodes(e.g.,atleast5transfusionepisodesorat 

least6transfusionepisodes)inthe12-monthperiodpriortothetreatment).Incertainembodiments 

thesubjecthavingPKDhasatotalnumberofatleast5transfusionepisodesduringthesubject's 

lifetime.IncertainembodimentsthesubjecthavingPKDhasatotalnumberofatleast10transfusion 

episodesduringthesubject'slifetime.IncertainembodimentsthesubjecthavingPKDhasatotal 

numberofatleast15transfusionepisodesduringthesubject'slifetime.Incertainembodimentsthe 

subjecthavingPKDhasatotalnumberofatleast20transfusionepisodesduringthesubject's 

lifetime.IncertainembodimentsthesubjecthavingPKDhasatotalnumberofatleast25transfusion 

17 

hadnomorethan4transfusionepisodesinthe12-monthperioduptothetreatment).Incertain
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episodesduringthesubject'slifetime.IncertainembodimentsthesubjecthavingPKDhasatotal 

numberofatleast30transfusionepisodesduringthesubject'slifetime.Incertainembodimentsthe 

subjecthavingPKDhasatotalnumberofatleast40transfusionepisodesduringthesubject's 

lifetime.IncertainembodimentsthesubjecthavingPKDhasatotalnumberofatleast50transfusion 

episodesduringthesubject'slifetime.IncertainembodimentsthesubjecthavingPKDhasatotal 

numberofatleast60transfusionepisodesduringthesubject'slifetime.Incertainembodimentsthe 

subjecthavingPKDhasatotalnumberofatleast'10transfusionepisodesduringthesubject's 

lifetime.IncertainembodimentsthesubjecthavingPKDisnothomozygousfortheR479J1mutation 
U 

ordoesnothave2non-niissensemutationsinthePKLRgene.Incertainembodimentsthesubject 

havingPKDunderregulartransfusionhashemoglobin(Jib) 12.0g/dL(ifmale)or<11.0g/dL(if 

female),priortothetreatment.IncertainembodimentsthesubjecthavingPKDunderregular 

transfusionhastransfusionoccurringonaveragelessthanorequaltoonceeverythreeweeks.In 

certainembodimentsthesubjecthavingPKDhasreceivedatleast0.8mg(e.g.atleast1.0mg)folic 

aciddaily(e.g.foratleast21days)priortothetreatment.Incertainembodimentsthesubjectwith 

PKDunderregulartransfusionachievesareductionintransfusionburden(e.g.atleast33%reduction 

inthenumberofRBCunitstransfused)duringtheatleast5weeksatleast10weeksatleast15 

weeksatleast20weeksatleast24weeksatleast28weeksoratleast32weeksoftreatment 

comparedwiththehistoricaltransfusionburden.IncertainembodimentsthesubjecthavingPKDnot 

underregulartransfusion(havinghadnomorethan4transfusionepisodesinthe12-monthperiod 

priortothetreatmentand/ornotransfusioninthe3monthspriortothetreatment),hashemoglobin 

(Hb) 10.0g/dLregardlessofgenderpriortothetreatment.Incertainembodimentsthesubject 

havingPKDhasundergonesplenectomy.IncertainembodimentsthePKDsubjectisnot 
U 

[0056] IncertainembodimentsthesubjectwithPKDachievesahemoglobinresponseofat 

least0.5g/dLincreaseinlibconcentrationafterthetreatmentcomparedtothebaselineofpriortothe 

treatment.IncertainembodimentsthesubjectwithPKDachievesahemoglobinresponseofatleast 

1.0g/dLincreaseinHbconcentrationafterthetreatmentcomparedtothebaselineofpriortothe 

treatment.IncertainembodimentsthesubjectwithPKDachievesahemoglobinresponseofatleast 

1.5gIdLincreaseinHbconcentrationfrombaselinepriortothetreatment.Incertainembodiments 

thesubjectwithPKDachievesahemoglobinresponseofatleast2.0g/dLincreaseinHb 

concentrationfrombaselinepriortothetreatment.  

[0057] InanembodimentthemutantPKRisselectedfromG332SG364DT384MK41OE, 

R47911,R479KR486WR532WR51OQandR490W.IncertainembodimentsthemutantPKRis 

selectedfromA468VA495V,190NT4081,andQ421KandR498H.Incertainembodimentsthe 

mutantPKRisR532WK41OEorR51OQ.IncertainembodimentsthemutantPKRisR51OQ, 

R486W.  
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[0058] Inotheraspects, providedaremethodsoftreatingadiseaseselectedfromhemolytic 

anemiasicklecelldiseasethalasseniiahereditaryspherocytosishereditaryelliptocytosis 
U 

abetalipoproteinemiaBassen-Kornzweigsyndromeandparoxysmalnocturnalhemoglobinuriaina 

subject(eagaapediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakes 

swallowingdifficult)inneedthereofcomprisingadministeringtothesubjectapharmaceutically 

effectiveamountofthedisclosedmini-tablet.Alsoprovidedisthedisclosedmini-tabletforusein 
U 

treatingdiseaseselectedfromhemolyticanemiasicklecelldiseasethalassemiahereditary 
U 

spherocytosishereditaryelliptocytosisabetalipoproteinemiaBassen-Kornzweigsyndromeand 

paroxysmalnocturnalhemoglobinuriainasubject(eag., apediatricpatientanelderlypatientora 

patientwithadiseaseorconditionthatmakesswallowingdifficult).Furtherprovidedistheuseofthe 

disclosedmini-tabletinthemanufactureofamedicamentfortreatingadiseaseselectedfrom 

hemolyticanemiasicklecelldiseasethalassenilahereditaryspherocytosishereditaryelliptocytosis 
U 

abetalipoproteinemiaBassen-Kornzweigsyndromeandparoxysmalnocturnalhemoglobinuriaina 

subject(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakes 

swallowingdifficult)inneedthereofInoneaspectthediseasetobetreatedishemolyticanemia.  
[0059] Inotheraspects, U 

providedhereinaremethodsfortreatingthalassemiainasubject 

(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakes 

swallowingdifficult)inneedthereofcomprisingadministeringtothesubjectapharmaceutically 

effectiveamountofthedisclosedmini-tablets.Alsoprovidedisthedisclosedmini-tabletsforusein 

treatingthalassemia.Furtherprovidedisthedisclosedmini-tabletsinthemanufactureofa 

medicamentfortreatingthalassemia.  

[0060] Incertainembodimentsthesubjectisasubjectwiththalassemia.Incertain 
U 

U (Hbfldisease)or U withmutationsof1ormoreagenes.Insome 

U 

embodimentsthethalassemiasubjectdoesnothaveHbSorHbCformsofthalassemia.Insome 
U 

embodimentsthethalassemiasubjecthasnothadsplenectomy.Incertainembodimentsthesubject 
hasbeta-thalassemiaornon-transfusion-dependentthalassemia.In U 

certainembodimentsthesubjectis 
U 

anadultsubject.Incertainembodimentsthesubjecthasbeta-thalassemia.Incertainembodiments 

thesubjecthasalpha-thalassemia.Incertainembodimentsthesubjecthasahemoglobin 

concentrationoflessthanorequalto6.0gIdL.Incertainembodimentsthesubjecthasahemoglobin 

concentrationoflessthanorequalto7.0gIdL.Incertainembodimentsthesubjecthasahemoglobin 

concentrationoflessthanorequalto8.0gIdL.Incertainembodimentsthesubjecthasahemoglobin 

concentrationoflessthanorequalto9.0gIdL.Incertainaspectsthesubjecthavingnon-transfusion

dependentthalassemiadoesnothaveaknownhistory(e.g.,hasbeendiagnosedinthepast)ofHbSor 

HbCformsof thalassemia.Incertainembodimentsthetermnon-transfusiondependent" 
U referstosubjectswiththalassemiahavingnomorethan4(e.g.five)unitsofRBCs 
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transfusedduringa24-weekperioduptothefirstdayofadministrationofamini-tabletdescribed 

hereinand/ornoRBCtransfusionsintheSweekspriortothefirstdayofadministrationofa U 

tabletdescribedhereina Incertainaspectsthesubjectisatransfusiondependent U subject.  

Incertainembodimentstheterm"transfusiondependent"thalassemiareferstosubjects U 

U having5to30RBCunitstransfusedduringthe24-weekperiodbeforethetreatment.In 
U 

someembodimentsthetransfusiondependentthalassemiasubjecthas6to20RBCunitstransfused 

duringthe24-weekperiodbeforethetreatment.Insomeembodimentsthetransfusiondependent 
U subjecthas6to20RBCunitstransfusedduringthe24-weekperioduptothefirstdayof 

administrationofamini-tabletdescribedhereinand/ornoRBCtransfusionsintheSweekspriorto 

thefirstdayofadministrationofamini-tabletdescribedherein.Incertainembodimentsthesubject 

withnon-transfusiondependentthalassemiaachievesahemoglobinresponseofatleast0.5g/dL 

increaseinHbconcentrationafterthetreatmentcomparedtothebaselineofpriortothetreatment.In 

certainembodimentsthesubjectwithnon-transfusiondependentthalassemiaachievesahemoglobin 

responseofatleast1.0g/dLincreaseinHbconcentrationafterthetreatmentcomparedtothebaseline 

ofpriortothetreatment.Incertainembodimentsthesubjectwithnon-transfusiondependent 

U achievesahemoglobinresponseofatleast1.5g/dLincreaseinJibconcentrationfrom 

baselinepriortothetreatment.Incertainembodimentsthesubject U non-transfusiondependent 

U achievesahemoglobinresponseofatleast2.0g/dLincreaseinJibconcentrationfrom 

baselinepriortothetreatment.Incertainembodimentsthesubject U transfusiondependent 

U achievesahemoglobinresponseofatleast0.5g/dLincreaseinJibconcentrationafterthe 

treatmentcomparedtothebaselineofpriortothetreatment.Incertainembodimentsthesubjectwith 

transfusiondependentthalassemiaachievesahemoglobinresponseofatleast1.0g/dLincreaseinJib 

concentrationafterthetreatmentcomparedtothebaselineofpriortothetreatment.Incertain 

atleast1.5g/dLincreaseinJibconcentrationfrombaselinepriortothetreatment.Incertain 

embodimentsthesubjectwithtransfusiondependentthalassemiaachievesahemoglobinresponseof 

atleast2.0g/dLincreaseinJibconcentrationfrombaselinepriortothetreatment.  
[0061] Inotheraspects, U 

providedhereinaremethodsforincreasingthelifetimeofredblood 

cells(RBCs)inasubject(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseor 

conditionthatmakesswallowingdifficult)inneedthereofcomprisingadministeringtothesubjecta 
U 

pharmaceuticallyeffectiveamountofthedisclosedmini-tablets.Insuchaspectsthesubjecthasa 

diseaseorconditionsuchasPKDsicklecelldiseasethalassemiaoranemia.Alsoprovidedisthe 

disclosedmini-tabletsforuseUinincreasingthelifetimeofredbloodcells(RBCs)inasubject(e.g.,a 

pediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakesswallowing 

difficult)inneedthereofInsuchaspectsthesubjecthasadiseaseorconditionsuchasPKDsickle 

celldisease U U 

oranemia.Furtherprovidedistheuseofthedisclosedmini-tabletsinthe 
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manufactureofamedicamentforincreasingthelifetimeofredbloodcells(RBCs).Inoneaspectthe 

disclosedmini-tabletsareaddeddirectlytowholebloodorpackedredbloodcellsextracorporeally.  
[0062] Inotheraspects, U 

providedhereinaremethodsforregulating2,3-diphosphoglycerate 

levelsinthebloodofasubject(e.g.,apediatricpatientanelderlypatientorapatientwithadisease 

orconditionthatmakesswallowingdifficult)inneedthereofcomprisingcontactingbloodwitha 
U 

pharmaceuticallyeffectiveamountofthedisclosedmini-tablets.Insuchaspectsthesubjecthasa 

diseaseorconditionsuchasPKDsicklecelldiseasethalassemiaoranemia.Alsoprovidedisthe 

disclosedmini-tabletsforuseUinregulating2,3-diphosphoglyceratelevelsinthebloodofasubject 

(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakes 

swallowingdifficult)inneedthereofInsuchaspectsthesubjecthasadiseaseorconditionsuchas 

PKDsicklecelldiseasethalassemiaor U 

anemia. Furtherprovidedistheuseofthedisclosedmini
tabletsinthemanufactureofamedicamentforregulating2,3-diphosphoglyceratelevelsintheblood 
ofasubject.(e.g.,apediatric U U 

patientanelderlypatientorapatientwithadiseaseorconditionthat 

makesswallowingdifficult).  
[0063] Inotheraspects, U 

providedhereinaremethodsfortreatinganemiainasubject(e.g.,a 

pediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakesswallowing 

difficult)inneedthereofcomprisingadministeringtothesubjectapharmaceuticallyeffectiveamount 

ofthedisclosedmini-tablets.Alsoprovidedisthedisclosed U foruseintreatinganemiain 

asubject(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakes 

swallowingdifficult)inneedthereofFurtherprovidedistheuseofthedisclosedmini-tabletsinthe 

manufactureofamedicamentfortreatinganemia.Inoneaspecttheanemiatobetreatedis 

dyserythropoieticanemia.  

[0064] Incertainembodimentstheanemiaisadyserythropoietic U 

U 

dyserythropoieticanemiatypeIIIIIIorIV.Incertainembodimentstheanemiaishemolytic 

anemia.Incertainembodimentsthehemolyticanemiaisacongenitaland/orhereditaryformof 
U 

hemolyticanemiasuchasPKDsicklecelldiseasethalassemias(e.g.alphaorbetathalassemia), 

hereditaryspherocytosishereditaryelliptocytosis), paroxysmalnocturnalhemoglobinuriaabeta
U 

liproteinemia(Bassen-Kornzweigsyndrome).Incertainembodimentsthehemolyticanemiais 
U U U 

acquiredhemolyticanemiasuchasautoimmunehemolyticanemiadrug-inducedhemolyticanemia.  

Incertainembodimentsthehemolyticanemiaisanemiaaspartofamulti-systemdiseasesuchasthe 

anemiaofCongenitalErythropoieticPurpura, U Diamond-Blackfan.  

[0065] Asusedhereinthetermanemia"referstoadeficiencyofredbloodcells(RBCs) 

and/orhemoglobin.Asusedhereinanemiaincludesalltypesofclinicalanemiaforexample(butnot 

limitedto):microcyticanemiairondeficiencyanemiahemoglobinopathieshemesynthesisdefect, 
U 

globinsynthesisdefectsiderobiasticdetectnormocyticanemiaanemiaotchronicdisease, aplastic 
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anemiahemolyticanemiamacrocyticanemiamegaloblasticanemiaperniciousanemiadimorphic 
anemiaanemiaofprematurityFanconi U 

anemiahereditaryspherocytosissicklecelldiseasewarm 

autoinununehemolyticanemiacoldagglutininhemolyticanemiaosteopetrosis, U and 

myelodysplasticsyndromea 

[0066] Incertainembodiments, anemiacanbediagnosedonacompletebloodcount.In 

certainembodiments anemiacanbediagnosedbasedonthemeasurementofoneormoremarkersof 

hemolysis(eag.RBCcounthemoglobinreticulocytesschistocyteslactateDehydrogenase(LDH), 

haptoglobinbilirubinandferritin)and/orhemosiderinuriameancorpuscularvolume(MCV)and/or 

redcelldistributionwidth(RDW).Inthecontextofthepresentinventionanemiaispresentifan 

individualhasahemoglobin(Jib)lessthanthedesiredlevelforexampletheHbconcentrationof 

lessthan14g/dLmorepreferablyoflessthan13g/dLmorepreferablyoflessthan12g/dLmore 

preferablyoflessthan11g/dLormostpreferablyoflessthan10g/dL.  

[0067] Incertainembodimentsprovidedhereinisamethodofincreasingtheamountof 

hemoglobininasubject(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseor 

conditionthatmakesswallowingdifficult)byadministeringapharmaceuticallyeffectiveamountof 

thedisclosedmini-tabletsasdescribed U Insuchaspectsthesubjecthasadiseaseorcondition 

suchasPKDsicklecelldisease oranemia.Incertainembodimentsalsoprovidedherein 

isamethodofincreasingtheamountofhemoglobininasubject(e.g.,apediatricpatientanelderly 

patientorapatientwithadiseaseorconditionthatmakesswallowingdifficult)havingthalassemia 

comprisingadministeringtothesubjectapharmaceuticallyeffectiveamountofthedisclosedmini

tablets.Furtherprovidedisamethodofincreasingtheamountofhemoglobininsubjects(e.g., a 

pediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakesswallowing 

disclosedmini-tabletsasdescribedhereintothesubject.Incertainembodimentstheprovided 

methodsincreasehemoglobinconcentrationinthesubject.Incertainembodimentstheprovided 

methodsincreaseHbconcentrationtoadesiredlevelforexampleabove10g/dLmorepreferably 

above11g/dLmorepreferablyabove12g/dLmorepreferablyabove13g/dLormostpreferably 

above14g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about0.5g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about1.0g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about1.5g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about2.0g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about2.5g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about3.0g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about3.5g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about4.0g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 
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about4.5g/dL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about5.0gIdL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about5.5gIdL.IncertainembodimentstheprovidedmethodsincreaseHbconcentrationbyatleast 

about6.0gIdL.IncertainembodimentstheincreaseinJibconcentrationis U frombaseline 

atoneormoreassessmentbetweenweek1andweek20(e.g.,betweenweek2andweek15,between 

week3andweek15andbetweenweek4andweek12)oftreatmentwithapharmaceutically 

effectiveamountofthedisclosedmini-tabletsasdescribedherein.Incertainembodimentsthe 

providedmethodsincreaseJibconcentrationasdescribedaboveinfemalesubjectshaving 

U IncertainembodimentstheprovidedmethodsincreaseJibconcentrationfrombaseline 

toabout12g/dLinfemalesubjectshavingthalassemia.Incertainembodimentstheprovided 

methodsincreaseJibconcentrationasdescribedaboveinmalesubjectshavingthalassemia.Incertain 

embodimentstheprovidedmethodsincreaseJibconcentrationfrombaselinetoabout13g/dLin 

malesubjectshavingthalassemia.  
anemiaina 

[0068] Insomeaspectsprovidedhereinaremethodsfortreatinghemolytic U 

subject(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakes 

swallowingdifficult)inneedthereofcomprisingadministeringtothesubjectapharmaceutically 

effectiveamountofthedisclosedmini-tablets.Alsoprovidedisthedisclosedmini-tabletsforusein 

treatinghemolyticanemiainasubject(e.g., apediatricpatientanelderlypatientorapatientwitha 

diseaseorconditionthatmakesswallowingdifficult)inneedthereofFurtherprovidedistheuseof 

thedisclosedmini-tabletsthereofinthemanufactureofamedicamentfortreatinghemolytic U 

Inoneaspectthehemolyticanemiatobetreatedishereditaryand/orcongenitalhemolyticanemia 
U 

acquiredhemolyticanemiaoranemiaaspartofamulti-systemdisease.  

subject(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakes 

swallowingdifficult)inneedthereofcomprisingadministeringtothesubjectapharmaceutically 

effectiveamountofthedisclosedmini-tablets.Alsoprovidedisthedisclosedmini-tabletsforusein 

treatingsicklecelldiseaseinasubject(e.g.,apediatricpatientanelderlypatientorapatientwitha 

diseaseorconditionthatmakesswallowingdifficult)inneedthereofFurtherprovidedistheuseof 

thedisclosedmini-tabletsthereofinthemanufactureofamedicamentfortreatingsicklecelldisease.  

[0070] Insomeaspectsprovidedhereinaremethodsfortreatingthalassemiahereditary 
U 

spherocytosishereditaryelliptocytosisabetalipoproteinemiaorBassen-Kornzweigsyndromesickle 
anemiaoranemiaofchronic 

celldiseaseparoxysmalnocturnalhemoglobinuriaacquiredhemolytic U 

diseasesinasubject(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseorcondition 

thatmakesswallowingdifficult)inneedthereofcomprisingadministeringtothesubjecta 
U U 

pharmaceuticallyeffectiveamountofthedisclosedmini-tablets.Alsoprovidedisthedisclosedmini

tabletsforuseintreating U hereditaryspherocytosishereditaryelliptocytosis 
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U U 

abetalipoproteinemiaorBassen-Kornzweigsyndromesicklecelldiseaseparoxysmalnocturnal 
U 

hemoglobinuriaacquiredhemolyticanemiaoranemiainasubject(eagaapediatricpatientan 

elderlypatientorapatientwithadiseaseorconditionthatmakesswallowingdifficult)inneed 

thereofFurtherprovidedistheuseofthedisclosedmini-tabletsinthemanufactureofamedicament 

fortreatingthalassemiahereditaryspherocytosishereditaryelliptocytosisabetalipoproteinemiaor 

Bassen-Kornzweigsyndromesicklecelldiseaseparoxysmalnocturnalhemoglobinuria, acquired 

hemolyticanemiaoranemia.  

[0071] Insomeaspectsprovidedhereinaremethodsforactivatingwild-typeormutantPKR 

inredbloodcellsinasubject(eag., apediatricpatientanelderlypatientorapatientwithadiseaseor 

conditionthatmakesswallowingdifficult)inneedthereofcomprisingadministeringtothesubjecta 
U U 

pharmaceuticallyeffectiveamountofthedisclosedmini-tablets.Alsoprovidedisthedisclosedmini

tabletsforuseinactivatingwild-typeormutantPKRinredbloodcellsinasubject(eagaapediatric 

patientanelderlypatientorapatientwithadiseaseorconditiontatmakesswallowingdifficult)in 

needthereofFurtherprovidedistheuseofthedisclosedmini-tabletsinthemanufactureofa 

medicamentforactivatingwild-typeormutantPKRinredbloodcells.  

[0072] Incertainembodimentsthedisclosedmini-tabletsdeliversufficientquantitiesof 
U U 

mitapivatorapharmaceuticallyacceptablesaltthereoftoactivatePKRmutantshavinglower 

activitiescomparedtothewildtypeandthustheminitabletsareusefulformethodsofthepresent 

disclosure.SuchmutationsinPKRcanaffectenzymeactivity(catalyticefficiency),regulatory 

properties(modulationbyfructosebisphosphate(FBP)/ATP),and/orthermostabilityoftheenzyme.  

ExamplesofsuchmutationsaredescribedinValentinietalJBC2002.  

[0073] Incertainembodimentsthedisclosedmini-tabletsdeliversufficientquantitiesof 
U 

phosphoenolpyruvate(PEP).Incertainembodimentsthedisclosedmini-tabletsprovideordeliver 

sufficientquantitiesof mitapivatorapharmaceuticallyacceptablesaltthereoftorestoretheabilityof 

RBCstocoverPEPandADPtopyruvateandATP.  

[0074] Incertainembodimentsprovidedhereinaremethodsofreducingtransfusion 

frequencyofasubject(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseor 
conditionthatmakesswallowingdifficulty)withPKD U 

comprisingadministeringtothesubjectthe 

disclosedmini-tablets.Incertainembodimentsthedisclosedmini-tabletsareadministered.Incertain 

embodimentsthetransfusionfrequencyisreducedbyatleast5%inthenumberofRBCunits 

transfusedoveratleast15weeks(comparedwiththehistoricaltransfusionburdenstandardizedtothe 

sameperiod).Incertainembodimentsthetransfusionfrequencyisreducedbyatleast10%inthe 

numberofRBCunitstransfusedoveratleast15weeks.Incertainembodimentsthetransfusion 

frequencyisreducedbyatleast15%inthenumberofRBCunitstransfusedoveratleast15weeks.In 
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certainembodimentsthetransfusionfrequencyisreducedbyatleast20%inthenumberofRBC 

unitstransfusedoveratleast15weeks.Incertainembodimentsthetransfusionfrequencyisreduced 

byatleast25%inthenumberofRBCunitstransfusedoveratleast15weeks.Incertain 

embodimentsthetransfusionfrequencyisreducedbyatleast30%inthenumberofRBCunits 

transfusedoveratleast15weeks.Incertainembodimentsthetransfusionfrequencyisreducedbyat 

least35%inthenumberofRBCunitstransfusedoveratleast15weeks.Incertainembodimentsthe 

transfusionfrequencyisreducedbyatleast40%inthenumberofRBCunitstransfusedoveratleast 

20weeks.Incertainembodimentsthetransfusionfrequencyisreducedbyatleast5%inthenumber 

ofRBCunitstransfusedoveratleast20weeks.Incertainembodimentsthetransfusionfrequencyis 

reducedbyatleast10%inthenumberofRBCunitstransfusedoveratleast20weeks.Incertain 

embodimentsthetransfusionfrequencyisreducedbyatleast15%inthenumberofRBCunits 

transfusedoveratleast20weeks.Incertainembodimentsthetransfusionfrequencyisreducedbyat 

least20%inthenumberofRBCunitstransfusedoveratleast20weeks.Incertainembodimentsthe 

transfusionfrequencyisreducedbyatleast25%inthenumberofRBCunitstransfusedoveratleast 

20weeks.Incertainembodimentsthetransfusionfrequencyisreducedbyatleast30%inthenumber 

ofRBCunitstransfusedoveratleast20weeks.Incertainembodimentsthetransfusionfrequencyis 

reducedbyatleast35%inthenumberofRBCunitstransfusedoveratleast20weeks.Incertain 

embodimentsthetransfusionfrequencyisreducedbyatleast40%inthenumberofRBCunits 

transfusedoveratleast20weeks.  

[0075] Issomeaspectsprovidedhereinaremethodsofevaluatingasubject(e.g.,apediatric 

patientanelderlypatientorapatientwithadiseaseorconditiontatmakesswallowingdifficult),the 

methodcomprising:administeringtothesubjectthedisclosedmini-tablets'andacquiringavaluefor 

triphosphate(ATP),ortheactivityofPKRinthesubjecttotherebyevaluatethesubject.Insome 

aspectsthevalueforthelevelisacquiredbyanalyzingtheplasmaconcentrationofmitapivat.In 

someaspectsthelevelof2,3-DPGisacquiredbyanalyzingthebloodconcentrationof2,3-DPG.In 

someaspectsthelevelofATPisacquiredbyanalyzingthebloodconcentrationofATP.Insome 

aspectstheactivityofPKRisacquiredbyanalyzingthebloodconcentrationofa1 3C-labelinthe 

blood.Insomeaspectstheanalysisisperformedbysampleanalysisofbodilyfluid.Insomeaspects 

thebodilyfluidisblood.Insomeaspectstheanalysisisperformedbymassspectroscopy.Insome 

aspectstheanalysisisperformedbyLC-MS.  

[0076] Insomeaspectsprovidedhereinaremethodsofevaluatingasubject(e.g.,apediatric 

patientanelderlypatientorapatientwithadiseaseorconditionthatmakesswallowingdifficult),the 

methodcomprisingacquiringthevalueforthelevelofmitapivatorapharmaceuticalcomposition 

thereofthelevelof2,3-DPGthelevelofATPortheactivityofPKRinasubject(e.g.,apediatric 

patientanelderlypatientorapatientwithadiseaseorconditionthatmakesswallowingdifficult)that 
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hasbeentreatedwitthedisclosedmini-tabletstotherebyevaluatethesubject.Insomeaspects 

acquiringcomprisesreceivingasamplefromthesubject.Insomeaspectsacquiringcomprises 

transmittingthevaluetoanotherparty.Insomeaspectstheotherpartyisthepartythatadministered 

thedisclosedmini-tablets.  

[0077] Insomeaspectsprovidedhereinaremethodsoftreatingasubject(e.g~,apediatric 

patientanelderlypatientorapatientwitadiseaseorconditiontatmakesswallowingdifficult),the 

methodcomprising:administeringtothesubjectapharmaceuticallyeffectiveamountofthedisclosed 

U andacquiringavalueforthelevelofmitapivatthelevelof2,3-diphosphoglycerate(2,3

DPG),thelevelofadenosinetriphosphate(ATP),ortheactivityofPKRinthesubjecttothereby 

treatthesubject.  

[0078] Inotheraspects, providedhereinaremethodsfortreatingthalassemia(e.g~,alpha

U orbeta-thalassemia),comprisingadministeringtothesubjectapharmaceuticallyeffective 

amountofthedisclosedmini-tablets.Alsoprovidedisthedisclosedmini-tabletforuseintreating 

U (eagaalpha-thalassemiaorbeta-thalassemia)inasubject(e.g.,apediatricpatientan 

elderlypatientorapatientwithadiseaseorconditionthatmakesswallowingdifficult)inneed 

thereofFurtherprovidedistheuseofthedisclosedmini-tabletinthemanufactureofamedicament 

fortreatingthalassemia(e.g~, U 

alpha-thalassemiaorbeta-thalassemia).  
[0079] Inotheraspects, U 

providedhereinaremethodsforincreasingthelifetimeofredblood 
cells(RBCs)inasubject(e.g.,apediatricpatientanelderlypatientorapatientwithadiseaseor 

conditionthatmakesswallowingdifficult)inneedthereofcomprisingadministeringtothesubjecta 
U 

pharmaceuticallyeffectiveamountofthedisclosedmini-tablet.Inoneaspectthedisclosedmini

tablet(s)isaddeddirectlytowholebloodorpackedredbloodcellsextracorporeally.Alsoprovidedis 

apediatricpatientanelderlypatientorapatientwitadiseaseorconditiontatmakesswallowing 

difficult)inneedthereofFurtherprovidedistheuseofthedisclosedmini-tabletsinthemanufacture 

ofamedicamentforincreasingthelifetimeofredbloodcells(RBCs).  

[0080] Inoneaspectthedisclosedmethodsfurthercomprisetheadministrationoruseofthe 

disclosedmini-tabletsincombinationwithfolicacid.Theadministrationoruseoffolicacidcanbe 

priortoduringand/orfollowingtheadministrationoruseofthedisclosedmini-tablets.Inoneaspect, 

howeverthefolkacidisadministeredorusedpriortoand/orconcurrentlywiththedisclosed U U 

tablets.Thusinoneaspectprovidedhereinisamethodfortreatingaconditiondescribedherein 
U U U 

(e.g.,PKDanemiasuchashemolyticanemiaacquiredhemolyticanemiathalassemia(e.g.,beta

thalas sennaalpha-thalassemiaetc.), sicklecelldiseasehereditaryspherocytosishereditary 
U 

elliptocytosisabetalipoproteinemia, Bassen-Kornzweigsyndromeandparoxysmalnocturnal 

hemoglobinuria):increasingthelifetimeof , regulating2,3-diphosphoglyceratelevelsinblood 
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(e.g.,inthebloodofasubject);activatingwild-typeormutantPKRinredbloodcells'increasingthe 

amountofhemoglobin'evaluatingthelevelof2,3-diphosphoglycerate(2,3-DPG),thelevelof 

adenosinetriphosphate(ATP),ortheactivityofPKRgevaluatingthelevelof2,3-diphosphoglycerate 

(2,3-DPG),thelevelofadenosinetriphosphate(ATP),ortheactivityofPKRginasubject(e.g.,a 

pediatricpatientanelderlypatientorapatientwithadiseaseorconditiontatmakesswallowing 

difficult)inneedthereofcomprisingadministeringtothesubjectaneffectiveofthedisclosedmini

tabletsandfolicacid.  

[0081] Inaspectswherefolicacidisadministeredorusedpriortothedisclosed U 

thefolicacidmaybeusedatleast5daysatleast10daysatleast15daysatleast20daysoratleast 

25dayspriortotheadministrationoruseofthedisclosedmini-tablets.Inoneaspectthefolicacidis 

administeredorusedatleast20,atleast21, atleast22atleast23, atleast24,oratleast25daysprior 

totheadministiationoruseofthedisclosedmini-tablets.Inanotheraspectthefolicacidis 

administeredatleast21dayspriortotheadministrationorthedisclosedmini-tablets.Inanother 

aspectthefolicacidisadministeredorusedfrom1to30dayspriortotheadministrationoruseofthe 

disclosedmini-tablets.Inanotheraspectthefolicacidisadministeredorusedfrom5to25daysprior 

totheadministrationoruseofthedisclosedmini-tablets.Inanotheraspectthefolicacidis 

administeredorusedfrom10to30dayspriortotheadministrationoruseofthedisclosed U 

tablets.Inanotheraspectthefolicacidisadministeredorusedfrom10to25dayspriortothe 

administrationoruseofthedisclosedmini-tablets.Inanotheraspectthefolicacidisadministeredor 

usedfrom15to25dayspriortotheadministrationoruseofthedisclosedmini-tablets.Inanother 

aspectthefolicacidisadministeredorusedfrom20to25dayspriortotheadministrationoruseof 

thedisclosedmini-tablets.  

tabletswillvarydependinguponthesubjecttobetreatedandtheparticularmodeofadministration.In 

certainaspectsthepharmaceuticallyeffectiveamountoffolicacidisabout0.1mgtoabout10mg 

daily.Incertainaspectstheeffectiveamountoffolicacidisatleast0.1,0.2,0.3,0.4,0.5,0.6,0.7, 

0.8,0.9or1.0mgdaily.Inoneaspectteeffectiveamountoffolicacidisatleast0.8mgdailyorat 

least1.0mgdaily.  

[0083] Theamountoffolicacidisintendedtobecombinedwithanyamountofthedisclosed 

U Thusincertainaspectsprovidedhereinisamethodfortreatingaconditiondescribed 

herein(e.g.,PKDanemiasuchashemolyticanemiaacquiredhemolyticanemiatalassemia(e.g., 

U alpha-thalassemiaetc.),sicklecelldiseasehereditaryspherocytosishereditary 
U 

elliptocytosisabetalipoproteinemia, Bassen-Kornzweigsyndromeandparoxysmalnocturnal 

hemoglobinuria):increasingthelifetimeof , regulating2,3-diphosphoglyceratelevelsinblood 

(e.g.,inthebloodofasubject):activatingwild-typeormutantPKRinredbloodcells'increasingthe 

amountofhemoglobin'evaluatingthelevelof2,3-diphosphoglycerate(2,3-DPG),thelevelof 
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adenosinetriphosphate(ATP),ortheactivityofPKR;evaluatingthelevelof2,3-diphosphoglycerate 

(2,3-DPG),thelevelofadenosinetriphosphate(ATP),ortheactivityofPKR;inasubject(eag.,a 

pediatricpatientanelderlypatientorapatientwithadiseaseorconditionthatmakesswallowing 

difficult)inneedthereofcomprisingadministeringtothesubjectapharmaceuticallyeffectiveamount 

ofathedisclosedmini-tabletsandfolicacidwhereinthefolicacidisadministeredpriortoand/or 

concurrentlywiththedisclosedmini-tablets(e.g.,atleast21daysprior),thedisclosedmini-tabletsis 

administeredinanamountof5,20,or50mgBIDandwhereinthefolicacidisadministeredinan 

amountofatleastOaSmg/day.  

[0084] Incertainembodimentsapluralityofthedisclosedmini-tabletsareprovidedinan 
U 

appropriatepharmaceuticaldosagesystemtorexampleinacontainersucilasacapsule, apoucha 

sachetorastickpack.Insomeembodimentsthepharmaceuticaldosagesystemisasachetorastick 

pack.  

EXEMPLIFICATION 

Example Taste Assessment ofMitapivat in Foods 

[0085] Mitapivatsulfatetabletswereevaluatedasthreewholeandcrustedtabletsdispersed 

infooddosingvehicles.Eachtabletcontained5a850mgmitapivatsulfatehydrate(1
U 

(cyclopropylmethyl)-4-(4-(quinoline-8-sulfonamido)benzoyl)piperazin- 1-iumheniisulfate 
U 

sesquihydrate)FormA;3Q09mgmicrocrystallinecellulose'11.56mgmannitol;1.500mg 

croscarmellosesodiumand1.000mgsodiumstearylfumaratewithanOpadry®BlueIIfilmcoat.  

Thecrushedtabletswereprocessedusinganautomatedpillcrusher(FirstCrushModel:2002B),as 

follows:thetabletswereinsertedintothetabletcrusher'scavityandthelidwasclosed.Thetablet 

wasliansferredtoaone-ounceplasticcupandsecurelyclosedwithalidtopreventspillage.  

[0086] Panelistswereprovidedeitherthree(3)AG-348wholetabletsor3crushedtabletsin 

a1-ounceplasticcupacleandisposablespoonanda1ounceplasticsamplecupcontaining5mEof 

thefoodvehicle.Thefoodvehiclestestedwerestrawberryjamplainyogurtstrawberryyogurt, 

applesauceapplejuicewholemilkchocolatepuddingricecerealandpeanutbutter.  

aa Startingatthesametimepanelistsemptiedthewholeorcrushedtabletsintothefoodvehicle 

andgentlydispersedfor15-30secondsuntilhomogenouscompletelycoveringthetablets/granules 

usingthespoon.Usingastopwatchthesampleswereallowedtositinthefoodvehiclefor15 
U U 

minutes.After15-minutedwelltimethepaneliststransferredthefoodanddrugproductontothe 

spoon.Atthesametimethepanelistsplacedthefullsampleintheirmouth, agitatedfor10seconds 

andexpectoratedthemasseThepaneliststhenindependentlyevaluatedandrecordedtheaftertaste 

characteristicsatperiodicintervalsoutto30minutes.Thesensorypanelistsevaluatedthesamples 

usingtheFlavorProfileMethodofanalyticalsensoryanalysis[KeaneP.TheFlavorProfileMethod, 
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InHootman(eda),ManualonDescriptiveAnalysisTestingforSensoryEvaluationASTMManual 

Series:MNL13BaltimoreMD.1962)]tomeasurethesensoryattributesofproducts, e.g.,basic 

tastesaromatextureandmouthfeeLTheFlavorProfileresultsforbitterness(theprimarytaste 

maskingchallengeofmitapivatsulfate)forthemitapivatsulfatewholeandcrushedtabletsinthenine 

fooddosingvehiclesareshowninFigs.2and3.Asexpectedthebitternessprofileswerehigherfor 

thecrushedtabletstanforwholetablets.Chocolatepuddingstrawberryjamandpeanutbuttershow 

anacceptableprofile.Strawberryyogurtandapplesaucearealsoviablealternatives.  

Example Taste Assessment ofMitapivat Mini Tablets in Foods 

[0087] Eachmitapivatminitabletcontained1170mgmitapivatsulfatehydrate(1
U 

(cyclopropylmethyl)-4-(4-(quinoline-8-sulfonamido)benzoyl)piperazin- 1-iumheniisulfate 

sesquihydrate)FormA;61)20mgfl)icrocrystalline , 2.310mg Umannitol;0.300mg 

croscarmellosesodium'and0.200mgsodiumstearylfumaratewithanOpadry®BlueIIfilmcoat.  

Theminitabletsweremanufacturedwithadirectcompressionandpancoatingprocess.Multi-tip 

punchesareusedinthecompressionprocess.  

[0088] Trainedsensorypanelistsmeasuredtheflavoroftwodosesofmitapivatsulfate 

U (15and30minitablets)bytwomethods.Specificallythegranuleswereevaluatedneat 

anddosedinfourfooddosingvehicles.  

[0089] Fortheneatevaluationeachsensorypanelistwasprovidedunitdoseofminitablets 

(either15or30)insampleCUp.Astopwatchwasstartedandpanelistsplacedthepelletsonthe 

middleoftheirtongue.Thepanelistsgentlyrolledthesampleoverthetonguecontinuouslyuntilthey 

perceiveda1½-intensitybitternessrecordingtimeto"bitterbreakthrough",andexpectoratedthe 

numberofminitablets(16-17seconds).  

[0090] FortheevaluationinFoods:Panelistswereprovidedwithmitapivatminitablets 

(either15or30)inalozplasticcupacleandisposablespoonandalozplasticsamplecup 

containing5miLofthefoodvehicle.Startingatthesametimepanelistsemptiedthewholeorcrushed 

U intothefoodvehicleandgentlydispersedfor15-30secondsuntilhomogenous 

completelycoveringthetablets/granulesusingthespoon.Usingastopwatchthesampleswere 

allowedtositinthefoodvehiclefora U U 

specifieddwelltimethepaneliststransfeffedthefoodanddrugproductontothespoon.Startingat 

thesametimethepanelistsplacedthefullsampleintheirmouth, agitatedfor10secondsand 

expectoratedthemass.Thepaneliststhenindependentlyevaluatedandrecordedtheaftertaste 

characteristicsatperiodicintervalsoutto30minutes.Thepanelistsrecitedtheirindividualresults 

generatingtheflavorprofileforthesample.  
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[0091] ThesensorypanelistsevaluatedthesamplesusingtheFlavorProfileMethodtof 

analyticalsensoryanalysistomeasurethesensoryattributesofproductseage, basictastes, aroma 

textureandmouthfeelasdescribedin~KeanePTheFlavorProfileMethod.InC.Elootman(Ed.), 

ManualonDescriptiveAnalysisTestingforSensoryEvaluationASTMManualSeries:MNL13.  

BaltimoreMD.(1992).  

[0092] Inunsweetenedapplesauce,15-minuteholdtimes(both15and30minitablets) 

resultedinbitterprofilesabovetheactionthreshold(1112),andaccordinglywerethenevaluatedat5 
U 

minutes(seeFig.5).  

[0093] Insweetenedapplesauce,15-minuteholdtimes(both15and30minitablets)resulted 

inbitterprofilesabovetheactionthreshold(11/2),andthereforeweretenevaluatedat5minutes(see 

Fig.6)a 

[0094] Inchocolatepudding,1 U holdtimes(both15and30minitablets)resultedin 

bitterprofilesbelowtheactionthreshold(11/2),andthereforewerethenevaluatedat30 U 

Fig.7)~ 

[0095] Instrawberryyogurt, U holdtimes(both15and30minitablets)resultedin 

bitterprofilesabovetheactionthreshold(11/2)andweresubsequentlyevaluatedat5 U 

Fig.8)a 

Table1belowshowstheinitialbitternessscoreforallvehiclesa 

FoodDosing 15 minitablets ______________30 minitablets ______________ 
Vehicle l5mmn 5mm 30mm 15mm 5mm 30mm 
Applesauce 2 2 2¼ 2 
(unsweetened) __________________________________________________________________________________ 

(Sweetened) __________________________________________________________________________________ 
Chocolate ½ ½ ½-i ½ 
Pudding _________________________________________________________________________ 
Strawberry 2-2W 1½ 2¼-3 -2½ 
Yogurt ______________________________________________________________________________ 

[0096] Chocolatepuddingwasfoundtobeapreferredvehiclefortheminitablets.  

Applesauce(sweetenedand/orunsweetened)andstrawberryyogurtcanalsobeanacceptablevehicle 

fortheminitablets.  

U 

Example A Phase 1~ Open-label. Randomized 4-period Crossover Study to Assess the Relative 
Bioavailability and Effect ofFood on the Coated Granule Formulation ofMitapivat in Healthy 

Subjects 

[0097] Theprimarypurposeofthisstudyistoassesstherelativebioavailabilityofthe 
U 

mitapivatcoatedgranuleformulationcomparedtothetabletformulationfollowingasingleoraldose 
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ofmitapivatunderfastedconditionsinhealthyadultparticipants.Participantsarehealthyadults 

between18and55yearswithabodymassindexbetween18.0and32.0kilogramspersquaremeter 

(kg/in2 )aSpecificallythe nlltapivattabletwillbeprovidedasonemitapivattabletwith50ingstrength 

(equivalentto50ingofmitapivatjThemitapivatcoatedgranulewillbeprovidedasfiftymitapivat 

granuleeachwith1ingstrength(equivalentto1ingofmitapivat).Theformulationofthemitapivat 

granuleisasdescribedinExample2above.  

[0098] Thirty-twoeligiblesubjectswillbeenrolledtoensure24subjectscompletethestudy.  

Subjectswillberandomlyassignedto1of4sequences.  

[0099] Eightsubjectswillberandomlyassignedtoeachofthetreatmentsequences.Each 

sequencewillhave4periodsinwhicheachsubjectwillreceive1ofthefollowingtreatments: 

TreatmentA:mitapivattablet(1x50ing)underfastedconditions 

TreatmentB:mitapivatcoatedgranules(50x1ing)underfastedconditions 

TreatmentC:mitapivatcoatedgranules(50x1ing)withstrawberryyogurt(softfood) 

TreatmentD:mitapivatcoatedgranules(50x1mg)withchocolatepudding(softfood).  

Experimental: Treatment Sequence 1: ABCD 

[00100] ParticipantswillreceiveTreatmentA(mitapivattabletorallyunderfastedconditions 

onceonDay1ofPeriod1)followedbyTreatmentB(mitapivatcoatedgranulesorallyunderfasted 

conditionsonceonDay1ofPeriod2)followedbyTreatmentC(iffitapivatcoatedgranuleswitha 

strawberryyogurtorallyonceonDay1ofPeriod3)followedbyTreatmentD(ifitapivatcoated 

separatedbyaWashoutPeriodof7days.  

Experimental: Treatment Sequence 2: BDAC 

[00101] ParticipantswillreceiveTreatmentB(mitapivatcoatedgranulesorallyunderfasted 

conditionsonceonDay1ofPeriod1)followedbyTreatmentD(iffitapivatcoatedgranuleswita 

chocolatepuddingorallyonceonDay1ofPeriod2)followedbyTreatmentA(iffitapivattablet, 

orallyunderfastedconditionsonceonDay1ofPeriod3)followedbyTreatmentC(iffitapivatcoated 

granuleswithastrawberryyogurtorallyonceonDay1ofPeriod4).EachTreatmentPeriodwillbe 

separatedbyaWashoutPeriodof7days.  

Experimental: Treatment Sequence 3: CADB 

[00102] ParticipantswillreceiveTreatmentC(mitapivatcoatedgranuleswithastrawberry 

yogurtorallyonceonDay1ofPeriod1)followedbyTreatmentA(iffitapivattabletorallyunder 
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granuleswithachocolatepuddingorallyonceonDay1ofPeriod4).EachTreatmentPeriodwillbe
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fastedconditionsonceonDay1ofPeriod2)followedbyTreatmentD(mitapivatcoatedgranules 

withachocolatepuddingorallyonceonDay1ofPeriod3)followedbyTreatmentB(niitapivat 

coatedgranulesorallyunderfastedconditionsonceonDay1ofPeriod4).EachTreatmentPeriod 

willbeseparatedbyaWashoutPeriodof7days.  

Experimental: Treatment Sequence 4: DCBA 

[00103] ParticipantswillreceiveTreatmentD(mitapivatcoatedgranuleswithachocolate 

puddingorallyonceonDay1ofPeriod1)followedbyTreatmentC(mitapivatcoatedgranuleswith 

astrawberryyogurtorallyonceonDay1ofPeriod2)followedbyTreatmentB(mitapivatcoated 

granulesorallyunderfastedconditionsonceonDay1ofPeriod3)followedbyTreatmentA 

(mitapivattabletorallyunderfastedconditionsonceonDay1ofPeriod4).EachTreatmentPeriod 

willbeseparatedbyaWashoutPeriodof7days.  

Primary Outcome Measure: 

1. MaximumObservedConcentration(Cmax)ofMitapivatUnderFastedConditions 

[TimeFrame:Pre-doseandmultipletimepointspost-dose(upto72hours)] 

2. AreaUnderthePlasmaConcentration-TimeCurvefromTimeZerotoLastQuantifiable 

Concentration(AUCO-t)ofMitapivatUnderFastedConditions 

[TimeFrame:Pre-doseandmultipletimepointspost-dose(upto72hours)] 

33 AreaUnderthePlasmaConcentration-TimeCurvefromTimeZerotoInfinity 

(AUCO-os)ofMitapivatUnderFastedConditions 

4. TimetoReachMaximumObservedConcentration(Tmax)ofMitapivatUnderFasted 

Conditions 

[TimeFrame:Pre-doseandmultipletimepointspost-dose(upto72hours)] 

Example Pediatric Dosing 

[00104] Thepediatricdosingregimendescribedhereinisweightbased(asopposedtoage 

based).Thedosesperweightgroupwasdeterminedbasedonabodyweighttoagecurvegenerated 

accordingtotheCDCgrowthchart(source:NationalCenterforChronicDiseasePreventionand 

HealthPromotionhttp://www.cdc.gov/growthchwtsandanupdatedmitapivatadultpopulationPK 

modelwhichincorporatestheeffectofallometricscalingofbodyweightonclearanceandvolumeof 

distribution.Fourdifferentpotentialbodyweightanddosecohortsweremodeledinordertotryto 

matchthetypicaladultexposurelevelsofmitapivatateachdoselevel(5mg,20mgand50mg).The 

fourpotentialweight/dosecohortswereasfollows: 
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[00105] DatafromtheNHANES(NationalHealthandNutritionExaminationSurvey) 

databasewasthenusedtoobtainavirtualpediatricpopulationtoconductdosesimulationsthat 

includedallPKvariables.Bycomparingthesimulatedmitapivatexposureranges(fromthe~thtothe 

95%percentile)fromthevirtualpediatricpopulationtothoseinadultsubjectstheweightcohorts 

weresubsequentlyselectedaslessthan20kg,20kgtolessthan40kgand40kgorgreater.From 

thisanalysisthefollowingpediatricdoseregimeninTable3wasdetermined.  

Table 

Recommended 
dosages 

Formulation Age** Weight (mg) (mg) (mg) 

(years) (kg) 

greaterthanorequalto40 50 20 5 

2tolessthan12 20tolessthan40 20 10 2 
minitablet* 

lessthan20 15 5 

tminitabletcomprises1mgof mitapivatpertabletorapharmaceuticallyacceptablesaltofmitapivat 
U 

(e.g.,mitapivathemisulfatesesquihydrate)inanamountequivalentto1mgofmitapivatwith 
U 

microcrystallinecellulosecroscarmellosesodiumsodiumstearylfumarateandmannitol. t~ If 

subjects12tolessthan18yearsofageweighlessthan40kgdosingbyweightasdescribedfor2to 

lessthan12yearsofageshouldbefollowed.  

[00106] Numbered Embodiments 

[00107] Embodimentla:Amethodoftreatingaconditionselectedfrompyruvatekinase 

deficiencysicklecelldiseaseandthalassemiainapediatricsubjectcomprisingadministeringtothe 
U 

pediatricsubjectatherapeuticallyeffectiveamountofmitapivatorapharmaceuticallyacceptablesalt 

thereoftogetherwithfoodorwaterwhereinthepediatricsubjectisbetweenabout1yearofageto 

about12yearsofageandhasabody U 

weightofabout7kgtolesstanabout40kg.  
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[00108] Embodiment2a:ThemethodofEmbodimentlawhereinthepediatricsubjectis 

about2yearsofagetolessthanabout12yearsofage.  

[00109] Embodiment3a.ThemethodofEmbodimentlawhereinthepediatricsubjectis 

about1yearofagetolessthanabout2yearsofage.  

[00110] Embodiment4a.ThemethodofanyoneofEmbodimentslato3awhereinthe 

pediatricsubject'sbodyweightisabout7kgtolessthanabout20kg.  

[00111] Embodiment5a.ThemethodofanyoneofEmbodimentslato3awhereinthe 

pediatricsubject'sbodyweightisabout20kgtolesstanabout40kg.  

[00112] Embodiment6a.ThemethodofanyoneofEmbodimentslato5awhereinthe 
U 

pediatricsubjectisadministeredfromabout05mgtoabout25mgofmitapivatoranamountofa 
U 

pharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoanamountofabout05mgtoabout 

25mgofmitapivat.  

[00113] EmbodimentIa.ThemethodofEmbodimentlawhereinthepediatricsubjectis 

administeredfromabout0.5mgtoabout25mgofmitapivatoranamountofapharmaceutically 
U 

acceptablesaltofmitapivatthatisequivalenttoanamountofabout0.5mgtoabout25mgof 
U 

nhltapivat'andwhereinthepediatricsubjectisabout2yearsofagetolessthanabout12yearsofage 

andhasabodyweightofabout20kgtolessthanabout40kg.  

[00114] Embodiment8a.ThemethodofEmbodimentlawhereinthepediatricsubjectis 

administeredabout15mgtoabout25mgabout5mgtoabout15mgorabout1mgtoabout5mgof 
U 

nhltapivatoranamountofapharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoan 

amountofabout15mgtoabout25mgabout5mgtoabout15mgorabout1mgtoabout5mgof 

nhltapivat.  

[00115] Embodiment9a.ThemethodofEmbodimentSawhereinthepediatricsubjectis 

administeredabout20mgabout10mgorabout2mgofmitapivatoranamountofa 
U 

pharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoabout20mgabout10mgorabout 

2mgofmitapivat.  

[00116] EmbodimentlOa.ThemethodofEmbodimentlawhereinthepediatricsubjectis 

administeredabout10mgtoabout20mgabout1mgtoabout10mgorabout0.5mgtoabout5mg 
ofmitapivatoranamountofapharmaceuticallyacceptablesaltof U 

mitapivatthatisequivalenttoan 

amountofabout10mgtoabout20mgabout1mgtoabout10mgorabout0a5mgtoabout5mgof 
U 

niltapivat'andwhereinthepediatricsubjectisabout2yearsofagetolessthanabout12yearsofage 

andhasabodyweightofabout7kgtolessthanabout20kg.  
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[00117] Embodiment1la.ThemethodofEmbodimentlOawhereinthepediatricsubjectis 
administeredabout15mgabout5mgorabout1mgof U 

mitapivatoranamountofa 
U 

pharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoanamountofabout15mgabout5 

mgorabout1mgofmitapivat.  

[00118] Embodiment12a.ThemethodofEmbodimentlawhereinthepediatricsubjectis 

administeredaboutSmgtoabout12mgabout2mgtoabout6mgorabout0.5mgtoabout3mgof 
U 

nhltapivatoranamountofapharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoan 

amountofabout8mgtoabout12mgabout2mgtoabout6mgorabout0.5mgtoabout3mgof 
U 

nhltapivat'andwhereinthepediatricsubjectisabout1yearofagetolessthanabout2yearsofage.  

[00119] Embodiment13a.ThemethodofEmbodiment12awhereinthepediatricsubjectis 
administeredabout10mgabout4mgorabout1mgof U 

mitapivatoranamountofa 
U 

pharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoanamountofabout10mgabout4 

mgorabout1mgofmitapivat.  

[00120] Embodiment14a.ThemethodofanyoneofEmbodimentslato13awhereinthe 
U 

nhltapivatorpharmaceuticallyacceptablesaltthereofisadministeredaspartofapharmaceutical 

compositioncomprisingoneormoregranules.  

[00121] EmbodimentiSa.ThemethodofEmbodiment14awhereintheoneormore 

granuleseachcompriseabout0.5mgtoabout1.5mgofmitapivatoranamountofapharmaceutically 
U 

acceptablesaltofmitapivatthatisequivalenttoanamountofabout0.5mgtoabout1.5mgof 
U 

nhltapivat.  

[00122] Embodiment16a.ThemethodofEmbodiment14aoriSawhereintheoneormore 
U 

thatisequivalenttoanamountofabout1mgofmitapivat.  

[00123] EmbodimentVia.ThemethodofanyoneofEmbodimentslato16awhereinthe 
U 

mitapivatorpharmaceuticallyacceptablesaltthereofisadministeredonceortwicedaily.  

[00124] Embodiment18a.ThemethodofanyoneofEmbodimentslatoViawhereinthe 
U 

pediatricsubjectisadministeredapharmaceuticallyacceptablesaltofmitapivat.  

[00125] Embodiment19a.ThemethodofanyoneofEmbodimentslato1Sawhereinthe 
U 

pharmaceuticallyacceptablesaltofmitapivatisasulfatesalt.  

[00126] Embodiment20a.ThemethodofanyoneofEmbodimentslato19awhereinthe 
U U 

pharmaceuticallyacceptablesaltofmitapivatisaheniisulfatesesquihydratesalt.  

[00127] Embodiment21a.ThemethodofanyoneofEmbodiments14ato20awhereinthe 

oneormoregranulesareadministeredonceortwicedaily.  
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[00128] Embodiment22a.Amethodoftreatingaconditionselectedfrompyruvatekinase 

deficiencysicklecelldiseaseandthalassemiainapediatricsubjectabout2yearsofagetolessthan 

about12yearsofageandhavingabodyweightofabout20kgtolesstanabout40kgcomprising 

administeringtothepediatricsubjectoneormoregranulestogetherwithfoodorwateronceortwice 
U 

dailywhereineachgranulecomprisesmitapivathenilsulfatesesquihydrateinanamountequivalentto 

about1mgofmitapivatandwhereintheamountofmitapivatadministeredtothepediatricsubjectis 

about20mgabout10mgorabout2mg.  

[00129] Embodiment23a.ThemethodofEmbodiment22awhereintheamountofmitapivat 

administeredtothepediatricsubjectisabout20mg.  

[00130] Embodiment24a.ThemethodofEmbodiment22awhereintheamountofmitapivat 

administeredtothepediatricsubjectisabout10mg.  

[00131] Embodiment25a.ThemethodofEmbodiment22awhereintheamountofmitapivat 

administeredtothepediatricsubjectisabout2mg.  

[00132] Embodiment26a.Amethodoftreatingaconditionselectedfrompyruvatekinase 

deficiencysicklecelldiseaseandthalassemiainapediatricsubjectabout2yearsofagetolessthan 

about12yearsofageandhavingabodyweightoflessthanabout20kgcomprisingadministeringto 

thepediatricsubjectoneormoregranulestogetherwitfoodorwateronceortwicedailywherein 

eachgranulecomprisesmitapivat U sesquihydrateinanamountequivalenttoabout1mgof 
U 

mitapivatandwhereintheamountofmitapivatadministeredtothepediatricsubjectisabout10mg, 

about5mgorabout1mg.  

[00133] Embodiment27a.ThemethodofEmbodiment26awhereintheamountofmitapivat 

[00134] Embodiment28a.ThemethodofEmbodiment26awhereintheamountofmitapivat 

administeredtothepediatricsubjectisabout5mg.  

[00135] Embodiment29a.ThemethodofEmbodiment26awhereintheamountofmitapivat 

administeredtothepediatricsubjectisabout1mg.  

[00136] Embodiment30a.Amethodoftreatingaconditionselectedfrompyruvatekinase 

deficiencysicklecelldiseaseandthalassemiainapediatricsubjectabout1yearofagetolessthan 

about2yearsofageandhavingabodyweightofabout7kgtolessthanabout20kgcomprising 

administeringtothepediatricsubjectoneormoregranulestogetherwithfoodorwateronceortwice 
U 

dailywhereineachgranulecomprisesmitapivathemisulfatesesquihydrateinanamountequivalentto 

about1mgofmitapivatandwhereintheamountofmitapivatadministeredtothesubjectisabout10 

mgabout4mgorabout1mg.  
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[00137] Embodiment31a.ThemethodofEmbodiment30awhereintheamountofmitapivat 

administeredtothepediatricsubjectisabout10mg.  

[00138] Embodiment32a.ThemethodofEmbodiment30awhereintheamountofmitapivat 

administeredtothepediatricsubjectisabout4mg.  

[00139] Embodiment33a.ThemethodofEmbodiment30awhereintheamountofmitapivat 

administeredtothepediatricsubjectisabout1mg.  

[00140] Embodiment34a.ThemethodofanyoneofEmbodimentsUSato32awhereinthe 

oneormoregranulesfurthercompriseoneormoreinactiveingredients.  

[00141] Embodiment35a.ThemethodofEmbodiment34awhereintheoneormoreinactive 

ingredientsareselectedfromadisintegrantlubricantbinderanddiluent.  

[00142] Embodiment36a.ThemethodofEmbodiment34aor35awhereintheoneormore 

inactiveingredientsareselectedfrommicrocrystallinecellulosemannitolcroscarmellosesodiumand 

sodiumstearylfumarate.  

[00143] Embodiment3'la.ThemethodofanyoneofEmbodiments15ato36awhereinthe 

oneormoregranulesfurthercompriseafilm-coat.  

[00144] Embodiment38a.Amethodoftreatingaconditionselectedfrompyruvatekinase 

deficiencysicklecelldiseaseandthalassemiainapediatricsubjectbetweenabout1yearofageto 

about12yearsofageandhavingabodyweightofabout7kgtolessthanabout40kgcomprising 

administeringtothepediatricsubjectaninitialamountofmitapivatorapharmaceuticallyacceptable 

saltthereofwithfoodorwaterforafirstperiodoftime'assessingthepediatricsubject'shemoglobin 

hemoglobinlevel'andcontinuingtoadministertheinitialamountofmitapivatorapharmaceutically 

acceptablesaltthereofwithfoodorwaterifthepediatricsubjectshemoglobinleveliswithinthe 
U 

targethemoglobinleveloradministeringafirstadjustedamountofmitapivatorapharmaceutically 
U 

acceptablesaltthereofwithfoodorwaterifthepediatricsubjectshemoglobinlevelisnotwithinthe 

targethemoglobinlevel.  

[00145] Embodiment39a.ThemethodofEmbodiment38awhereinthemethodfurther 

comprisesadministeringthefirstadjustedamountofmitapivatorapharmaceuticallyacceptablesalt 

thereofwithfoodorwaterforasecondperiodoftime'assessingthepediatricsubjectshemoglobin 

levelsafterthesecondperiodoftimetodeterminewhetherthepediatricsubjectiswithinthetarget 

hemoglobinlevel'andcontinuingtoadministerthefirstadjustedamountifthepediatricsubjects 

hemoglobinleveliswithinthetargethemoglobinleveloradministeringasecondadjustedamountof 
U 

nhttapivatorapharmaceuticallyacceptablesaltthereofwithfoodorwaterifthepediatricsubject's 

hemoglobinlevelisnotwithinthetargethemoglobinlevelafterthesecondperiodtime.  
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[00146] Embodiment40a.ThemethodofEmbodiment38aor39awhereinthemethod 

furthercomprisesadministeringathirdadjustedamountofmitapivatorapharmaceuticallyacceptable 

saltthereofwithfoodorwaterforathirdperiodoftimeifthepediatricsubject'shemoglobinlevelis 

notwithinthetargethemoglobinlevelafterthesecondperiodtimeorcontinuingtoadministerthe 

secondadjustedamountifthepediatricsubject'shemoglobinleveliswithinthetargethemoglobin 

level.  

[00147] Embodiment41a.ThemethodofanyoneofEmbodiments38ato40awhereinthe 

methodfurthercomprisescontinuingtoassessthepediatricsubjectshemoglobinlevelsandre

adjustingtheamountofmitapivatorapharmaceuticallyacceptablesaltthereofuntilthepediatric 

subjectshemoglobinleveliswithinthetargethemoglobinlevelorcontinuingtoadminister 
U 

nhltapivatorapharmaceuticallyacceptablesaltthereoftothepediatricsubjectwithoutfurther 

adjustment 

[00148] Embodiment42a.ThemethodofanyoneofEmbodiments38ato41awhereinthe 

pediatricsubjectisabout2yearsofagetolessthanabout12yearsofage.  

[00149] Embodiment43a.ThemethodofanyoneofEmbodiments38ato42awhereinthe 

pediatricsubjectisabout1yearofagetolessthanabout2yearsofage.  

[00150] Embodiment44a.ThemethodofanyoneofEmbodiments38ato43awhereinthe 

pediatricsubject'sbodyweightisabout7kgtolessthanabout20kg.  

[00151] Embodiment45a.ThemethodofanyoneofEmbodiments38ato44awhereinthe 

pediatricsubject'sbodyweightisabout20kgtolesstanabout40kg.  

initialamountofmitapivatisabout0.5mgtoabout25mgofmitapivatorwhereintheinitialamount 

ofthepharmaceuticallyacceptablesaltofmitapivatisanamountthatisequivalenttoabout0.5mgto 

about25mgofmitapivat.  

[00153] Embodiment47a.ThemethodofanyoneofEmbodiments38ato46awhereinthe 

initialamountofmitapivatisabout15mgtoabout25mgabout5mgtoabout15mgorabout1mg 

toabout5mgofmitapivatorwhereintheinitialamountofthepharmaceuticallyacceptablesaltof 
U 

mitapivatisanamountthatisequivalenttoabout15mgtoabout25mgabout5mgtoabout15mg, 

orabout1mgtoabout5mgofmitapivatandwhereinthepediatricsubjectisabout2yearsofageto 

lessthanabout12yearsofageandhasabodyweightofabout20kgtolessthanabout40kg.  

[00154] Embodiment48a.ThemethodofEmbodiment47awhereintheinitialamountof 
U U 

nhltapivatisabout20mgabout10mgorabout2mgmitapivatorwhereintheinitialamountofthe 
U 

pharmaceuticallyacceptablesaltofmitapivatisanamountthatisequivalenttoabout20mgabout10 

mgorabout2mgofmitapivat.  
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[00155] Embodiment49a.ThemethodofanyoneofEmbodiments38ato41awhereinthe 

initialamountofmitapivatisabout10mgtoabout20mgabout1mgtoabout10mgorabout0.5 

mgtoabout5mgofmitapivatorwhereintheinitialamountofthepharmaceuticallyacceptablesalt 

ofmitapivatisanamounttatisequivalenttoabout10mgtoabout20mgabout1mgtoabout10 

mgorabout0.5mgtoabout5mgofmitapivatandwhereinthepediatricsubjectisabout2yearsof 

agetolessthanabout12yearsofageandhasabodyweightofabout7kgtoaboutlessthan20kg.  

[00156] Embodiment50a.ThemethodofEmbodiment49awhereintheinitialamountof 
U 

nhltapivatisabout15mgabout5mgorabout1mgofmitapivatorwhereintheinitialamountof 

thepharmaceuticallyacceptablesaltofmitapivatisanamountthatisequivalenttoabout15mgabout 

5mgorabout1mgofmitapivat.  

[00157] Embodiment5la.ThemethodofanyoneofEmbodiments38ato41awhereinthe 

initialamountofmitapivatisaboutSmgtoabout12mgabout2mgtoabout6mgorabout0.5mg 

toabout3mgofmitapivatorwhereintheinitialamountofthepharmaceuticallyacceptablesaltof 
U 

nhltapivatisanamountthatisequivalenttoabout8mgtoabout12mgabout2mgtoabout6mgor 

about0.5mgtoabout3mgof mitapivatandwhereinthepediatricsubjectisabout1yearofageto 

lessthanabout2yearsofage.  

[00158] Embodiment52a.ThemethodofEmbodimentS1awhereintheinitialamountof 
U 

mitapivatisabout10mgabout4mgorabout1mgofmitapivatorwhereintheinitialamountof 

thepharmaceuticallyacceptablesaltofmitapivatisanamountthatisequivalenttoabout10mgabout 

4mgorabout1mgofmitapivat.  

[00159] Embodiment53a.ThemethodofanyoneofEmbodimentslato52awhereinthe 

[00160] Embodiment54a.ThemethodofanyoneofEmbodimentslato52awhereinthe 

conditionissicklecelldisease.  

[00161] Embodiment55a.ThemethodofanyoneofEmbodimentslato52awhereinthe 

conditions U 

[00162] Embodiment55b.ThemethodofanyoneofEmbodimentslato52afurther 

comprisingadministeringfolicacidtothesubject.  

[00163] Embodiment56a.Apharmaceuticalminitabletcomprisingabout0.1mgtoaboutS 

mgofmitapivatorapharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout 

0.1mgtoabout5mgofmitapivatandhavingasitslongestdimensionordiameteralengthofabout 

10.0mmtoabout0.1mmwhereintheminitabletissuitableformixingwithfoodbeforeoral 

administrationonceortwicedailytopatientswithdifficultiesswallowing.  
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[00164] Embodiment5Th.TheminitabletofEmbodiment56awhereinthepatientsare 

betweenabout1yeartoabout12yearsofageandweighingbetweenabout7kgtolessthanabout40 

kg.  

[00165] EmbodimentiSa.TheminitabletofEmbodiment56awhereinthepatientsare 

elderly.  

[00166] Embodiment59a.Apharmaceuticalminitabletcomprisingabout0.1mgtoabout5 

mgofmitapivatorapharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout 

0.1mgtoabout5mgofmitapivatandhavingasitslongestdimensionordiameteralengthofabout 

10.0mmtoabout0.1mmfororaladministrationonceortwicedailytopatientsthatarebetween 

about1yeartoabout12yearsofageandweighingbetweenabout7kgtolessthanabout40kgor 

adultpatientswithdifficultiesswallowing.  

[00167] Embodiment60a.TheminitabletofEmbodiment59awhereintheminitabletis 

suitableformixingwithfoodbeforeadministration.  

[00168] Embodiment61a.TheminitabletofanyoneofEmbodiments56ato60awhereinthe 

U comprisesabout1mgof mitapivatorapharmaceuticallyacceptablesaltthereofinan 

amountthatisequivalenttoabout1mgofmitapivat.  

[00169] Embodiment62a.The U ofanyoneofEmbodiments56ato61awhereinthe 

U furthercomprisesatleastoneofmicrocrystallinecellulosemannitolcroscarmellose 

sodiumandsodiumstearylfumarate.  

[00170] Embodiment63a.Amethodoftreatingaconditionselectedfrompyruvatekinase 

yearsofagecomprisingadministeringtothepediatricsubjectaninitialamountofmitapivatora 
U 

pharmaceuticallyacceptablesaltthereofonceortwicedailyforafirstperiodoftimewhereinthe 

initialamountadministeredis:ii)about0.5mgtoabout25mgofmitapivatoranamountofa 
U 

pharmaceuticallysaltofmitapivatthatisequivalenttoabout0.5mgtoabout25mgofmitapivatifthe 

pediatricsubject'sbodyweightisabout7kgtolessthanabout40kg;iv)about0.5mgtoabout25 

mgofmitapivatoranamountofapharmaceuticallyacceptablesaltthatisequivalenttoabout0.5mg 

toabout25mgofmitapivatifthepediatricsubject'sbodyweightisabout7kgtolessthanabout20 
U 

kg:orv)about0.5mgtoabout15mgofmitapivatoranamountofapharmaceuticallyacceptablesalt 

thatisequivalenttoabout0.5mgtoabout15mgofmitapivatifthepediatricsubjectisabout1year 

ofagetolessthanabout2yearsofageandthepediatricsubject'sbodyweightisatleast7 S 

U 

assessingthebodyweightofthepediatricsubjectoveraperiodoftime'andcontinuingtoadminister 

theinitialamountofmitapivatorapharmaceuticallyacceptablesaltthereofifthepediatricsubjects 

bodyweightremainswithinthesamerangeoradministeringafirstadjustedamountofmitapivatora 
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U 

pharmaceuticallyacceptablesaltthereofbasedonthepediatricsubject'sweightfallingwithinthe 

rangeslistedini)-v)above.  

[00171] Embodiment54b.Amethodofreducinganestablisheddailyamountofmitapivator 

discontinuingtreatmentofmitapivatorapharmaceuticallyacceptablesaltthereofforapediatric 

subjectbetweenabout1yearofagetoabout12yearsofageandhavingabodyweightofabout7kg 

tolessthanabout40kgwhoisbeingadministeredanestablisheddailyamountofmitapivatora 
U 

pharmaceuticallyacceptablesaltthereofwithfoodorwaterthemethodcomprisinga)administering 
U 

tothepediatricsubjectafirstadjustedamountofmitapivatorpharmaceuticallyacceptablesaltthereof 

withfoodorwaterforafirstperiodoftimewhereinthefirstadjustedamountislessthanthe 

establisheddailyamount'andb)monitoringthepediatricsubjectforacutehemolysisoranemiaor 

bothduringthefirstperiodoftime.  

[00172] Embodiment55c.ThemethodofEmbodiment54bcomprisingrepeatingstepa)and 

stepb)usingasecondadjustedamountofmitapivatorapharmaceuticallyacceptablesaltthereof 

togetherwithfoodorwaterforasecondperiodoftimeandcontinuingtomonitorthepediatricsubject 

forsymptomsofacutehemolysisoranemiaorbothwhereinthesecondadjustedamountislessthan 

thefirstadjustedamount.  

[00173] Embodiment56b.ThemethodofEmbodiment54bor55cfurthercomprisingthe 
U 

stepoftreatingthepediatricsubjectforacutehemolysisoranemiaorbothifthesubjectshows 
U 

symptomsofacutehemolysisoranemiaorboth.  

[00174] Embodiment57b.ThemethodofanyoneofEmbodiments54bto56bwherein 

administrationofthesecondadjustedamountofmitapivatorthepharmaceuticallyacceptablesalt 

[00175] EmbodimentiSb.ThemethodofanyoneofEmbodiments54btoSibfurther 

comprisingrepeatingstepa)andstepb)usingathirdadjustedamountofmitapivatora 
U 

pharmaceuticallyacceptablesaltthereoftogetherwithfoodorwaterforathirdperiodoftimeand 
U 

continuingtomonitorthepediatricsubjectforsymptomsofacutehemolysisoranemiaorboth, 

whereinthethirdadjustedamountislessthanthesecondadjustedamountadministeredinthe 

previousstepa).  

[00176] Embodiment59b.ThemethodofEmbodiment58bwhereinadministrationofthe 

thirdadjustedamountofmitapivatorthepharmaceuticallyacceptablesaltthereofisinitiated 

immediatelyaftercompletionofthesecondperiodoftime.  

[00177] Embodiment60b.ThemethodofanyoneofEmbodiments54bto59bwhereinstep 

a)andb)arerepeateduntilthepediatricsubjectisnolongerbeingadministeredmitapivatora 
U 

pharmaceuticallyacceptablesaltthereof.  
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[00178] Embodiment61b.ThemethodofanyoneofEmbodiments54bto60bfurther 
U 

comprisingthestepoftreatingthepediatricsubjectforacutehemolysisoranemiaifthepediatric 

subjectshowssymptomsofacutehemolysisoranemia.  

[00179] Embodiment62b.ThemethodofEmbodiment61bwhereintreatingiscontinued 

untilthesymptomsofacutehemolysisoranemiaorbothimprove.  

[00180] Embodiment63b.ThemethodofanyoneofEmbodiments55bto62bwhereinthe 

firstadjustedamountofmitapivatorthepharmaceuticallyacceptablesaltisabout50%toabout75% 

lessthantheestablisheddailyamountofmitapivatorapharmaceuticallyacceptablesaltthereofand 

isadministeredonceaday(QD).  

[00181] Embodiment64b.ThemethodofanyoneofEmbodiments55bto63bwhereinthe 

secondadjustedamountofmitapivatorthepharmaceuticallyacceptablesaltisabout50%toabout 

70%lessthanthefirstadjustedamountofmitapivatorthepharmaceuticallyacceptablesaltandthe 

subjectisadministeredthesecondadjustedamountonceeveryday(QD).  

[00182] Embodiment65b.ThemethodofanyoneofEmbodiments58bto63bwhereinthe 

thirdadjustedamountofmitapivatorthepharmaceuticallyacceptablesaltisequivalenttotheamount 

ofthesecondadjustedamountof nntapivatorthepharmaceuticallyacceptablesaltadministeredevery 

otherday(QOD).  

[00183] Embodiment66b.ThemethodofanyoneofEmbodiments54bto65bwhereinacute 

hemolysisischaracterizedbyarapidlossinhemoglobin.  

[00184] EmbodimentU/b.ThemethodofanyoneofEmbodiments36bto66bwhereinthe 

[00185] Embodiment68b.ThemethodofanyoneofEmbodiments36btoU/bwhereinthe 
U 

pharmaceuticallyacceptablesaltisasulfatesalt.  

[00186] Embodiment69b.ThemethodofanyoneofEmbodiments36bto68bwhereinthe 
U U 

pharmaceuticallyacceptablesaltisahemisulfatesesquihydratesalt.  

[00187] EmbodimentlOb. ThemethodofanyoneofEmbodiments5lbto69bwhereinthe 
U 

subjectisbeingtreatedforaconditionselectedfrompyruvatekinasedeficiency(PKD),thalassemia 

andsicklecelldisease(SCD).  

[00188] EmbodimentI1b. ThemethodofanyoneofEmbodiments51bto'lObwhereinthe 

subjectisbeingtreatedforpyruvatekinasedeficiency(PKD).  

[00189] Embodiment72b. ThemethodofanyoneofEmbodimentsSlbtolObwhereinthe 

subjectisbeingtreatedforsicklecelldisease(SCD).  
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[00190] Embodiment73b.ThemethodofanyoneofEmbodiments5lbtolObwhereinthe 

subjectisbeingtreatedforthalassemia.  

[00191] Embodiment62d.Themethodofanyoneoftheprecedingnumberedembodiments 

havingafirstsecondand/orthirdperiodoftimewhereinthefirstsecondandthirdperiodoftime 

areeachindependentlyselectedfromabout1toabout12weeksabout1toabout11weeksabout1 

toabout10weeksabout1toabout9weeksabout1toaboutSweeksabout1toabout7weeks, 

about1toabout6weeksabout1toabout5weeksabout1toabout4weeksabout1toabout3 

weeksabout1toabout2weeksabout2toabout12weeksabout2toabout11weeksabout2to 

about10weeksabout2toabout9weeksabout2toabout8weeksabout2toabout'1weeksabout 

2toabout6weeksabout2toabout5weeksabout2toabout4weeksabout2toabout3weeks, 

about3toabout12weeksabout3toabout11weeksabout3toabout10weeksabout3toabout9 

weeksabout3toaboutSweeksabout3toabout7weeksabout3toabout6weeksabout3toabout 

5weeksabout3toabout4weeksabout4toabout12weeksabout4toabout11weeksabout4to 

about10weeksabout4toabout9weeksabout4toabout8weeksabout4toabout'1weeksabout 

4toabout6weeksabout4toabout5weeksabout5toabout12weeksabout5toabout11weeks, 

about5toabout10weeksabout5toabout9weeksabout5toaboutSweeksabout5toabout'1 

weeksabout5toabout6weeksabout6toabout12weeksabout6toabout11weeksabout6to 

about10weeksabout6toabout9weeksabout6toaboutSweeksandabout6toabout7weeks.  

[00192] Embodiment63c.Themethodofanyoneoftheprecedingnumberedembodiments 

havingafirstsecondand/orthirdperiodoftimewhereinthefirstsecondandthirdperiodoftime 

areeachindependentlyselectedfromatleastabout1weekatleastabout2weeksatleastabout3 

threeweeksatleastabout4weeksatleastaboutSweeksatleastabout6weeksatleastabout'1 

andatleastabout12weeks.  

[00193] Embodiment64c.Themethodofanyoneoftheprecedingnumberedembodiments 

havingafirstsecondand/orthirdperiodoftimewhereinthefirstsecondandthirdperiodoftime 

areeachindependentlyselectedfromatmostabout1weekatmostabout2weeksatmostabout3 

weeksatmostabout4weeksatmostabout5weeksatmostabout6weeksatmostabout'1weeks, 

atmostabout8weeksatmostabout9weeksatmostabout10weeksatmostabout11weeksandat 

mostabout12weeks.  

[00194] Embodiment65c.Themethodofanyoneoftheprecedingnumberedembodiments 

havingafirstsecondand/orthirdperiodoftimewhereinthefirstsecondandthirdperiodoftime 

areeachindependentlyselectedfromabout1weekabout2weeksabout3weeksabout4weeks, 

about5weeksabout6weeksaboutIweeksabout8weeksabout9weeksabout10weeksabout 

11weeksandabout12weeks.  
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[00195] Embodiment66c.Themethodofanyoneoftheprecedingnumberedembodiments 

havingafirstsecondand/orthirdperiodoftimewhereinthefirstandsecondperiodoftimearethe 

sameduration'thefirstandthirdperiodoftimearethesameduration;thesecondandthirdperiodof 

timearethesameduration'orthefirstsecondandthirdperiodoftimeareallthesameduration.  

[00196] Embodiment6'ld.Amethodofreducinganestablisheddailyamountofmitapivator 

discontinuingtreatmentofmitapivatorapharmaceuticallyacceptablesaltthereofforapediatric 

subjectbetweenabout1yearofagetoabout12yearsofageandhavingabodyweightofabout7kg 

tolessthanabout40kgwhoisbeingadministeredanestablisheddailyamountofmitapivatora 
U 

pharmaceuticallyacceptablesaltthereofthemethodcomprisingimmediatelydiscontinuing 

administration mitapivatorthepharmaceuticallyacceptablesaltthereofwhereinthepediatric 

subjecthasexperiencedanadverseeventa 

[00197] Embodiment68d.ThemethodofEmbodiment67dfurthercomprisingmonitoringthe 
U 

pediatricsubjectforsymptomsofacutehemolysisoranemiaorboth.  

[00198] Insomeaspectsofanyoftheforegoingembodimentsordescriptionthe 

administration mitapivatorapharmaceuticallyacceptablesaltthereofisimmediatelyceased(eaga, 

intheeventofthesubjectsufferinganadverseevent)andthesubjectismonitoredforacutehemolysis 

oranemiaorbothduringaperiodoftime.  

[00199] Whileanumberofembodimentshavebeendescribedthescopeofthisdisclosureis 

tobedefinedbytheappendedclaimsandnotbythespecificembodimentsthathavebeenrepresented 

bywayofexample.Thecontentsofallreferences(includingliteraturereferencesissuedpatents 

publishedpatentapplicationsandco-pendingpatentapplications)citedthroughoutthisapplication 

technicalandscientifictermsusedhereinareaccordedthemeaningcommonlyknowntoonewith 

ordinaryskillintheart.  
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S 

Listing ofClaims.  

1. Amethodoftreatingaconditionselectedfrompyruvatekinasedeficiencysicklecelldisease 

andthalassemiainapediatricsubjectcomprisingadministeringtothepediatricsubjecta 

therapeuticallyeffectiveamountofmitapivatorapharmaceuticallyacceptablesaltthereoftogether 

withfoodorwaterwhereinthepediatricsubjectisbetweenabout1yearofagetoabout12yearsof 

ageandhasabodyweightofabout7kgtolessthanabout40kg.  

2a ThemethodofClaim1, whereinthepediatricsubjectisabout2yearsofagetolessthan 

about12yearsofage.  

3a ThemethodofClaim1, whereinthepediatricsubjectisabout1yearofagetolessthanabout 

2yearsofage.  

4a ThemethodofanyoneofClaims1to3,whereinthepediatricsubject'sbodyweightisabout 

7kgtolessthanabout20kg.  

5a ThemethodofanyoneofClaims1to3, whereinthepediatricsubject'sbodyweightisabout 

20kgtolessthanabout40kg.  

6. ThemethodofanyoneofClaims1to5,whereinthepediatricsubjectisadministeredfrom 

about0.5mgtoabout25mgofmitapivatoranamountofapharmaceuticallyacceptablesaltof 
U 

7. ThemethodofClaim1, whereinthepediatricsubjectisadministeredfromabout0.5mgto 

about25mgofmitapivatoranamountofapharmaceuticallyacceptablesaltofmitapivatthatis 
U 

equivalenttoanamountofabout0.5mgtoabout25mgofmitapivat;andwhereinthepediatric 

subjectisabout2yearsofagetolessthanabout12yearsofageandhasabodyweightofabout20kg 

tolessthanabout40kg.  

8. ThemethodofClaim1, whereinthepediatricsubjectisadministeredabout15mgtoabout25 

mgabout5mgtoabout15mgorabout1mgtoabout5mgofmitapivatoranamountofa 
U 

pharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoanamountofabout15mgtoabout 

25mgabout5mgtoabout15mgorabout1mgtoabout5mgof U 
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nhltapivattatisequivalenttoanamountofabout0.5mgtoabout25mgofmitapivat.



WO2022/067039 PCT/IJS2021/051957 

9. ThemethodofClaim8,whereinthepediatricsubjectisadministeredabout20mgabout10 
U 

mgorabout2mgofmitapivatoranamountofapharmaceuticallyacceptablesaltofmitapivatthatis 

equivalenttoabout20mgabout10mgorabout2mgofmitapivat.  

10. ThemethodofClaim1, whereinthepediatricsubjectisadministeredabout10mgtoabout20 

mgabout1mgtoabout10mgorabout0.5mgtoabout5mgofmitapivatoranamountofa 
U 

pharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoanamountofabout10mgtoabout 

20mgabout1mgtoabout10mgorabout0.5mgtoabout5mgofmitapivat:andwhereinthe 

pediatricsubjectisabout2yearsofagetolessthanabout12yearsofageandhasabodyweightof 

about7kgtolessthanabout20kg.  

11. ThemethodofClaim10whereinthepediatricsubjectisadministeredabout15mgaboutS 
U 

mgorabout1mgofmitapivatoranamountofapharmaceuticallyacceptablesaltofmitapivatthatis 

equivalenttoanamountofabout15mgabout5mgorabout1mgofmitapivat.  

12. ThemethodofClaim1, whereinthepediatricsubjectisadministeredabout8mgtoabout12 
U 

mgabout2mgtoabout6mgorabout0.5mgtoabout3mgofmitapivatoranamountofa 
U 

pharmaceuticallyacceptablesaltofmitapivatthatisequivalenttoanamountofabout8mgtoabout 

12mgabout2mgtoabout6mgorabout0.5mgtoabout3mgofmitapivatandwhereinthe 

pediatricsubjectisabout1yearofagetolessthanabout2yearsofage.  

13. ThemethodofClaim12whereinthepediatricsubjectisadministeredabout10mgabout4 
U 

mgorabout1mgofmitapivatoranamountofapharmaceuticallyacceptablesaltofmitapivatthatis 

14. ThemethodofanyoneofClaims1to13,whereinthe U 

mitapivatorpharmaceutically 

acceptablesaltthereofisadministeredaspartofapharmaceuticalcompositioncomprisingoneor 

moregranules.  

15. ThemethodofClaim14whereintheoneormoregranuleseach U 

about1.5mgofmitapivatoranamountofapharmaceuticallyacceptablesaltof U 

equivalenttoabout0.5mgtoabout1.5mgofmitapivat.  

16. ThemethodofClaim14or15whereintheoneormoregranuleseachcompriseabout1mg 

ofmitapivatoranamountofapharmaceuticallyacceptablesaltthatisequivalenttoabout1mgof 
U 

mitapivat.  
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17. ThemethodofanyoneofClaims1to16,whereinthe U 

mitapivatorpharmaceutically 

acceptablesaltthereofisadministeredonceortwicedaily.  

18. ThemethodofanyoneofClaims1to17,whereinthepediatricsubjectisadministereda 
U 

pharmaceuticallyacceptablesaltofmitapivat.  

19. ThemethodofanyoneofClaims1to18,whereinthepharmaceuticallyacceptablesaltof 
U 

nhttapivatisasulfatesalt.  

20. ThemethodofanyoneofClaims1to19,whereinthepharmaceuticallyacceptablesaltof 
U 

nhttapivatisahemisulfatesesquihydratesalt.  

21. ThemethodofanyoneofClaims14to20,whereintheoneormoregranulesareadministered 

onceortwicedaily.  

22. Amethodoftreatingaconditionselectedfrompyruvatekinasedeficiencysicklecelldisease 

andthalassemiainapediatricsubjectabout2yearsofagetolessthanabout12yearsofageand 

havingabodyweightofabout20kgtolessthanabout40kgcomprisingadministeringtothe 

pediatricsubjectoneormoregranulestogetherwithfoodorwateronceortwicedailywhereineach 
U 

granulecomprisesmitapivatheniisulfatesesquihydrateinanamountequivalenttoabout1mgof 
U 

about10mgorabout2mg.  

23. ThemethodofClaim22whereintheamountof U 

nhttapivatadministeredtothepediatric 

subjectisabout20mg.  

24. ThemethodofClaim22whereintheamountof U 

mitapivatadministeredtothepediatric 

subjectisabout10mg.  

25. ThemethodofClaim22whereintheamountof U 

nhttapivatadministeredtothepediatric 

subjectisabout2mg.  

26. Amethodoftreatingaconditionselectedfrompyruvatekinasedeficiencysicklecelldisease 

andthalassemiainapediatricsubjectabout2yearsofagetolessthanabout12yearsofageand 
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havingabodyweightoflessthanabout20kgcomprisingadministeringtothepediatricsubjectoneor 

moregranulestogetherwitfoodorwateronceortwicedailywhereineachgranulecomprises 
U U 

nhltapivatheniisulfatesesquihydrateinanamountequivalenttoabout1mgofmitapivatandwherein 

theamountofmitapivatadministeredtothepediatricsubjectisabout10mgabout5mgorabout1 

mg.  

27. ThemethodofClaim26whereintheamountof U 

mitapivatadministeredtothepediatric 

subjectisabout10mg.  

28. ThemethodofClaim26whereintheamountof U 

nhltapivatadministeredtothepediatric 

subjectisabout5mg.  

29. ThemethodofClaim26whereintheamountof U 

mitapivatadministeredtothepediatric 

subjectisabout1mg.  

30. Amethodoftreatingaconditionselectedfrompyruvatekinasedeficiencysicklecelldisease 

andthalassemiainapediatricsubjectabout1yearofagetolessthanabout2yearsofageandhaving 

abodyweightofabout7kgtolessthanabout20kgcomprisingadministeringtothepediatricsubject 

oneormoregranulestogetherwithfoodorwateronceortwicedailywhereineachgranulecomprises 
U U 

nhltapivatheniisulfatesesquihydrateinanamountequivalenttoabout1mgofmitapivatandwherein 

theamountofmitapivatadministeredtothesubjectisabout10mgabout4mgorabout1mg.  

31. ThemethodofClaim30whereintheamountof U 

nlltapivatadministeredtothepediatric 

32. ThemethodofClaim30whereintheamountof U 

nhltapivatadministeredtothepediatric 

subjectisabout4mg.  

33. ThemethodofClaim30whereintheamountof U 

nhitapivatadministeredtothepediatric 

subjectisabout1mg.  

34. ThemethodofanyoneofClaims15to32,whereintheoneormoregranulesfurthercomprise 

oneormoreinactiveingredients.  

35. ThemethodofClaim34whereintheoneormoreinactiveingredientsareselectedfroma 

disintegrantlubricantbinderanddiluent.  
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36. ThemethodofClaim34or35whereintheoneormoreinactiveingredientsareselectedfrom 
U 

microcrystallinecellulosemannitolcroscarmellosesodiumandsodiumstearylfumarate.  

37. ThemethodofanyoneofClaims15to36,whereintheoneormoregranulesfurthercomprise 

afilm-coat.  

38. Amethodoftreatingaconditionselectedfrompyruvatekinasedeficiencysicklecelldisease 

andthalassenilainapediatricsubjectbetweenabout1yearofagetoabout12yearsofageandhaving 

abodyweightofabout7kgtolessthanabout40kgcomprising 

administeringtothepediatricsubjectaninitialamountofmitapivatorapharmaceutically 

acceptablesaltthereofwithfoodorwaterforafirstperiodoftime' 
U 

assessingthepediatricsubjectshemoglobinlevelsafterthefirstperiodoftimetodetermine 

whetherthepediatricsubjectiswithinatargethemoglobinlevel'and 

continuingtoadministertheinitialamountofmitapivatorapharmaceuticallyacceptablesalt 

thereofwithfoodorwaterifthepediatricsubject'shemoglobinleveliswithinthetargethemoglobin 

leveloradministeringafirstadjustedamountofmitapivatorapharmaceuticallyacceptablesalt 

thereofwithfoodorwaterifthepediatricsubject'shemoglobinlevelisnotwithinthetarget 

hemoglobinlevel.  

39. ThemethodofClaim38whereinthemethodfurthercomprisesadministeringthefirst 

adjustedamountofmitapivatorapharmaceuticallyacceptablesaltthereofwithfoodorwaterfora 

secondperiodoftime' 
U 

assessingthepediatricsubjectshemoglobinlevelsafterthesecondperiodoftimeto 

continuingtoadministerthefirstadjustedamountifthepediatricsubject'shemoglobinlevel 

iswithinthetargethemoglobinleveloradministeringasecondadjustedamountof U 

U 

pharmaceuticallyacceptablesaltthereofwithfoodorwaterifthepediatricsubjectshemoglobin 

levelisnotwithinthetargethemoglobinlevelafterthesecondperiodtime.  

40. ThemethodofClaim38or39whereinthemethodfurthercomprisesadministeringathird 

adjustedamountofmitapivatorapharmaceuticallyacceptablesaltthereofwithfoodorwaterfora 

thirdperiodoftimeifthepediatricsubject'shemoglobinlevelisnotwithinthetargethemoglobin 

levelafterthesecondperiodtime'orcontinuingtoadministerthesecondadjustedamountifthe 

pediatricsubject'shemoglobinleveliswithinthetargethemoglobinlevel.  

41. ThemethodofanyoneofClaims38to40,whereinthemethodfurthercomprisescontinuing 

toassessthepediatricsubject'shemoglobinlevelsandre-adjustingtheamountofmitapivatora 
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U 

pharmaceuticallyacceptablesaltthereofuntilthepediatricsubject'shemoglobinleveliswithinthe 

targethemoglobinlevelorcontinuingtoadministermitapivatorapharmaceuticallyacceptablesalt 

thereoftothepediatricsubjectwithoutfurtheradjustment.  

42. ThemethodofanyoneofClaims38to41, whereinthepediatricsubjectisabout2yearsof 

agetolessthanabout12yearsofage.  

43. ThemethodofanyoneofClaims38to42,whereinthepediatricsubjectisabout1yearof 

agetolessthanabout2yearsofage.  

44. ThemethodofanyoneofClaims38to43,whereinthepediatricsubject'sbodyweightis 

about'1kgtolessthanabout20kg.  

45. ThemethodofanyoneofClaims38to44,whereinthepediatricsubject'sbodyweightis 

about20kgtolessthanabout40kg.  

46. ThemethodofanyoneofClaims38to45,whereintheinitialamountofmitapivatisabout 

0.5mgtoabout25mgof mitapivatorwhereintheinitialamountofthepharmaceuticallyacceptable 

saltofmitapivatisanamountthatisequivalenttoabout0.5mgtoabout25mgofmitapivat.  

47. ThemethodofanyoneofClaims38to46,whereintheinitialamountofmitapivatisabout15 

mgtoabout25mgabout5mgtoabout15mgorabout1mgtoabout5mgofmitapivatorwherein 

theinitialamountofthepharmaceuticallyacceptablesaltofmitapivatisanamountthatisequivalent 

andwhereinthepediatricsubjectisabout2yearsofagetolesstanabout12yearsofageandhasa 

bodyweightofabout20kgtolessthanabout40kg.  

48. ThemethodofClaim47whereintheinitialamountofmitapivatisabout20mgabout10 

mgorabout2mgmitapivatorwhereintheinitialamountofthepharmaceuticallyacceptablesaltof 
U 

mitapivatisanamountthatisequivalenttoabout20mgabout10mgorabout2mgofmitapivat.  

49. ThemethodofanyoneofClaims38to41, whereintheinitialamountofmitapivatisabout10 

mgtoabout20mgabout1mgtoabout10mgorabout0.5mgtoabout5mgofmitapivator 

whereintheinitialamountofthepharmaceuticallyacceptablesaltofmitapivatisanamountthatis 

equivalenttoabout10mgtoabout20mgabout1mgtoabout10mgorabout0.5mgtoabout5mg 

ofmitapivatandwhereinthepediatricsubjectisabout2yearsofagetolesstanabout12yearsof 

ageandhasabodyweightofabout7kgtoaboutlesstan20kg.  
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50. ThemethodofClaim49whereintheinitialamountofmitapivatisabout15mgabout5mg, 

orabout1mgofmitapivatorwhereintheinitialamountofthepharmaceuticallyacceptablesaltof 
U 

nhltapivatisanamountthatisequivalenttoabout15mgabout5mgorabout1mgofmitapivat.  

51. ThemethodofanyoneofClaims38to41, whereintheinitialamountofmitapivatisaboutS 

mgtoabout12mgabout2mgtoabout6mgorabout0.5mgtoabout3mgofmitapivatorwherein 

theinitialamountofthepharmaceuticallyacceptablesaltofmitapivatisanamountthatisequivalent 
U 

toaboutSmgtoabout12mgabout2mgtoabout6mgorabout0.5mgtoabout3mgofmitapivat 

andwhereinthepediatricsubjectisabout1yearofagetolessthanabout2yearsofage.  

52. ThemethodofClaim51whereintheinitialamountofmitapivatisabout10mgabout4mg, 

orabout1mgofmitapivatorwhereintheinitialamountofthepharmaceuticallyacceptablesaltof 
U 

nhttapivatisanamountthatisequivalenttoabout10mgabout4mgorabout1mgofmitapivat.  

53. ThemethodofanyoneofClaims1to52,whereintheconditionispyruvatekinase 

deficiency.  

54. ThemethodofanyoneofClaims1to52,whereintheconditionissicklecelldisease.  

55. ThemethodofanyoneofClaims1to52,whereintheconditionis U 

56. Apharmaceuticalminitabletcomprisingabout0.1mgtoabout5mgofmitapivatora 
U 

ofmitapivatandhavingasitslongestdimensionordiameteralengthofabout10.0mmtoabout0.1 

mmwhereintheminitabletissuitableformixingwithfoodbeforeoraladministrationonceortwice 

dailytopatientswithdifficultiesswallowing.  

5'1. TheminitabletofClaim56whereinthepatientsarebetweenabout1yeartoabout12years 

ofageandweighingbetweenabout7kgtolessthanabout40kg.  

58. TheminitabletofClaim56whereinthepatientsareelderly.  

59. Apharmaceuticalminitabletcomprisingabout0.1mgtoabout5mgofmitapivatora 
U 

pharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout0.1mgtoabout5mg 

ofmitapivatandhavingasitslongestdimensionordiameteralengthofabout10.0mmtoabout0.1 

mmfororaladministrationonceortwicedailytopatientsthatarebetweenabout1yeartoabout12 
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pharmaceuticallyacceptablesaltthereofinanamountthatisequivalenttoabout0.1mgtoaboutSmg
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yearsofageandweighingbetweenabout7kgtolesstanabout40kgoradultpatientswith 

difficultiesswallowing.  

60. TheminitabletofClaim59whereintheminitabletissuitableformixingwithfoodbefore 

administration 

61. TheminitabletorgranuleofanyoneofClaims56to60whereintheminitabletcomprises 

about1mgofmitapivatorapharmaceuticallyacceptablesaltthereofinanamountthatisequivalent 

toabout1mgofmitapivat.  

62. TheminitabletorgranuleofanyofClaims56to61whereintheminitabletfurthercomprises 
U 

oneormoreofmicrocrystallinecellulosemannitolcroscarmellosesodiumandsodiumstearyl 

fumarate.  

63. Amethodoftreatingaconditionselectedfrompyruvatekinasedeficiencysicklecelldisease 

andthalassenilainapediatricsubjectabout1yearofagetoabout12yearsofagecomprising 

administeringtothepediatricsubjectaninitialamountofniltapivatorapharmaceuticallyacceptable 

saltthereofonceortwicedailyforafirstperiodoftimewhereintheinitialamountadministeredis: 

ii)about0.5mgtoabout25mgofmitapivatoranamountofapharmaceuticallysaltof 
U U 

nhltapivattatisequivalenttoabout0.5mgtoabout25mgofmitapivatifthepediatricsubject'sbody 

weightisabout7kgtolessthanabout40kg: 

iv)about0.5mgtoabout25mgofmitapivatoranamountofapharmaceuticallyacceptable 

saltthatisequivalenttoabout0.5mgtoabout25mgofmitapivatifthepediatricsubject'sbody 

v)about0.5mgtoabout15mgofmitapivatoranamountofapharmaceuticallyacceptable 

saltthatisequivalenttoabout0.5mgtoabout15mgofmitapivatifthepediatricsubjectisabout1 

yearofagetolessthanabout2yearsofageandthepediatricsubject'sbodyweightisatleast7kg: 
U 

assessingthebodyweightofthepediatricsubjectoveraperiodoftime'and 

continuingtoadministerteinitialamountofmitapivatorapharmaceuticallyacceptablesalt 

thereofifthepediatricsubjectsbodyweightremainswithinthesamerangeoradministeringafirst 

adjustedamountofmitapivatorapharmaceuticallyacceptablesaltthereofbasedonthepediatric 

subjectsweightfallingwitinterangeslistedini)-v)above.  
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weightisabout7kgtolessthanabout20kg;or
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