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Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

BosutinibClonmel400mgfilm-coatedtablets

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

Eachfilm-coatedtabletcontains400 mgbosutinib.

 

Forthefulllistofexcipients,seesection6.1

3 PHARMACEUTICAL FORM

Film-coatedtablet.

 

Orangeoval(width:9 mm;length:17 mm)biconvex,film-coatedtabletdebossedwith"C19"ononeside.

4 CLINICAL PARTICULARS

4.1 Therapeutic indications

BosutinibClonmelisindicatedforthetreatmentofadultpatientswith:

 newly-diagnosedchronicphase(CP)Philadelphiachromosome-positivechronicmyelogenousleukaemia(Ph+

CML).

 CP,acceleratedphase(AP),andblastphase(BP)Ph+CMLpreviouslytreatedwithoneormoretyrosinekinase

inhibitor(s)[TKI(s)]andforwhomimatinib,nilotinibanddasatinibarenotconsideredappropriatetreatment

options.

4.2 Posology and method of administration

TherapyshouldbeinitiatedbyaphysicianexperiencedinthediagnosisandthetreatmentofpatientswithCML.

 

Posology

 

Newly-diagnosed CP Ph+ CML

Therecommendeddoseis400 mgbosutiniboncedaily.

 

CP, AP, or BP Ph+ CML with resistance or intolerance to prior therapy

Therecommendeddoseis500 mgbosutiniboncedaily.

 

Inclinicaltrialsforbothindications,treatmentwithbosutinibcontinueduntildiseaseprogressionorintolerancetotherapy.

 

Dose adjustments

 

InthePhase1/2clinicalstudyinpatientswithCMLwhowereresistantorintoleranttopriortherapydoseescalationsfrom

500 mgto600 mgoncedailywithfoodwereallowedinpatientswhofailedtodemonstratecompletehaematologicalresponse

(CHR)byWeek8orcompletecytogeneticresponse(CCyR)byWeek12anddidnothaveGrade3orhigheradverseevents

possibly-relatedtotheinvestigationalproduct.InthePhase3clinicalstudyinpatientswithnewly-diagnosedCPCMLtreated

withbosutinib400 mg,doseescalationsby100 mgincrementstoamaximumof600 mgoncedailywithfoodwerepermitted

ifthepatientfailedtodemonstratebreakpointclusterregion-Abelson(BCR-ABL)transcripts≤10%atMonth3,didnothavea

Grade3or4adversereactionatthetimeofescalation,andallGrade2non-haematologicaltoxicitieswereresolvedtoatleast

Grade1.InthePhase4clinicalstudyinpatientswithPh+CMLpreviouslytreatedwith1ormoreTKI(s),doseescalationsfrom

500 mgto600 mgoncedailywithfoodwereallowedinpatientswithunsatisfactoryresponseorwithsignsofdisease

progressionintheabsenceofanyGrade3or4orpersistentGrade2adverseevents.
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InthePhase1/2studyinpatientswithCMLwhowereresistantorintoleranttopriortherapywhostartedtreatmentat≤

500 mg,93(93/558;16.7%)patientshaddoseescalationsto600 mgdaily.

 

InthePhase3studyinpatientswithnewly-diagnosedCPCMLwhostartedbosutinibtreatmentat400 mg,atotalof58

patients(21.6%)receiveddoseescalationsto500 mgdaily.Inaddition,10.4%ofpatientsinthebosutinibtreatmentgrouphad

furtherdoseescalationsto600 mgdaily.

 

InthePhase4studyinpatientswithPh+CMLpreviouslytreatedwith1ormoreTKI(s)whostartedbosutinibtreatmentat

500 mgdaily,1patient(0.6%)hadadoseescalationupto600 mgdaily.

 

Dosesgreaterthan600 mg/dayhavenotbeenstudiedand,therefore,shouldnotbegiven.

 

Dose adjustments for adverse reactions

 

Non-haematological adverse reactions

Ifclinicallysignificantmoderateorseverenon-haematologicaltoxicitydevelops,bosutinibshouldbeinterrupted,andmaybe

resumedatadosereducedby100 mgtakenoncedailyafterthetoxicityhasresolved.Ifclinicallyappropriate,re-escalationto

thedosepriortothedosereductiontakenoncedailyshouldbeconsidered(seesection4.4).Doseslessthan300 mg/dayhave

beenusedinpatients;however,efficacyhasnotbeenestablished.

 

Elevatedlivertransaminases:Ifelevationsinlivertransaminases>5×institutionalupperlimitofnormal(ULN)occur,bosutinib

shouldbeinterrupteduntilrecoveryto≤2.5×ULNandmayberesumedat400 mgoncedailythereafter.Ifrecoverytakes

longerthan4weeks,discontinuationofbosutinibshouldbeconsidered.Iftransaminaseelevations≥3×ULNoccur

concurrentlywithbilirubinelevations>2×ULNandalkalinephosphatase<2×ULN,bosutinibshouldbediscontinued(see

section4.4).

 

Diarrhoea:ForNCICommonTerminologyCriteriaforAdverseEvents(CTCAE)Grade3-4diarrhoea,bosutinibshouldbe

interruptedandmayberesumedat400 mgoncedailyuponrecoverytograde≤1(seesection4.4).

 

Haematological adverse reactions

DosereductionsarerecommendedforsevereorpersistentneutropeniaandthrombocytopeniaasdescribedinTable1:

 

Table 1 – Dose adjustments for neutropenia and thrombocytopenia

ANCa<1.0×109/L

 

and/or

 

Platelets<50×109/L

HoldbosutinibuntilANC≥1.0×109/Landplatelets≥50×109/L.

 

Resumetreatmentwithbosutinibatthesamedoseifrecoveryoccurswithin2weeks.Ifbloodcounts

remainlowfor>2weeks,uponrecoveryreducedoseby100 mgandresumetreatment.

 

Ifcytopoeniarecurs,reducedosebyanadditional100 mguponrecoveryandresumetreatment.

 

Doseslessthan300 mg/dayhavebeenused;however,efficacyhasnotbeenestablished.
aANC=absoluteneutrophilcount

 

Special populations

 

Elderly patients (≥ 65 years)

Nospecificdoserecommendationisnecessaryintheelderly.Sincethereislimitedinformationintheelderly,cautionshouldbe

exercisedinthesepatients.

 

Renal impairment

Patientswithserumcreatinine>1.5×ULNwereexcludedfromCMLstudies.Increasingexposure(areaundercurve[AUC])in

patientswithmoderateandsevererenalimpairmentduringstudieswasobserved.

 

Newly-diagnosed CP Ph+ CML

Inpatientswithmoderaterenalimpairment(creatinineclearance[CLCr]30to50 ml/min,estimatedbytheCockcroft-Gault

formula),therecommendeddoseofbosutinibis300 mgdailywithfood(seesections4.4and5.2).

 

Inpatientswithsevererenalimpairment(CLCr<30 ml/min,estimatedbytheCockcroft-Gaultformula),therecommended

doseofbosutinibis200 mgdailywithfood(seesections4.4and5.2).
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Doseescalationto400 mgoncedailywithfoodforpatientswithmoderaterenalimpairmentorto300 mgoncedailyfor

patientswithsevererenalimpairmentmaybeconsiderediftheydonotexperiencesevereorpersistentmoderateadverse

reactionsandiftheydonotachieveanadequatehaematological,cytogenetic,ormolecularresponse.

 

CP, AP, or BP Ph+ CML with resistance or intolerance to prior therapy

Inpatientswithmoderaterenalimpairment(CLCr30to50 ml/min,calculatedbytheCockcroft-Gaultformula),the

recommendeddoseofbosutinibis400 mgdaily(seesections4.4and5.2).

 

Inpatientswithsevererenalimpairment(CLCr<30 ml/min,calculatedbytheCockcroft-Gaultformula),therecommended

doseofbosutinibis300 mgdaily(seesections4.4and5.2).

 

Doseescalationto500 mgoncedailyforpatientswithmoderaterenalimpairmentorto400 mgoncedailyinpatientswith

severerenalimpairmentmaybeconsideredinthosewhodidnotexperiencesevereorpersistentmoderateadversereactions,

andiftheydonotachieveanadequatehaematological,cytogenetic,ormolecularresponse.

 

Cardiac disorders

Inclinicalstudies,patientswithuncontrolledorsignificantcardiacdisease(e.g.,recentmyocardialinfarction,congestiveheart

failureorunstableangina)wereexcluded.Cautionshouldbeexercisedinpatientswithrelevantcardiacdisorders(seesection

4.4).

 

Recent or ongoing clinically significant gastrointestinal disorder

Inclinicalstudies,patientswithrecentorongoingclinicallysignificantgastrointestinaldisorder(e.g.,severevomitingand/or

diarrhoea)wereexcluded.Cautionshouldbeexercisedinpatientswithrecentorongoingclinicallysignificantgastrointestinal

disorder(seesection4.4).

 

Paediatric population

Thesafetyandefficacyofbosutinibinchildrenandadolescentslessthan18yearsofagehavenotbeenestablished.Nodata

areavailable.

 

Method of administration

BosutinibClonmelshouldbetakenorallyoncedailywithfood(seesection5.2).Ifadoseismissedbymorethan12hours,the

patientshouldnotbegivenanadditionaldose.Thepatientshouldtaketheusualprescribeddoseonthefollowingday.

4.3 Contraindications

Hypersensitivitytotheactivesubstanceortoanyoftheexcipientslistedinsection6.1.

 

Hepaticimpairment(seesections5.1and5.2).

4.4 Special warnings and precautions for use

Liver function abnormalities

Treatmentwithbosutinibisassociatedwithelevationsinserumtransaminases(alanineaminotransferase[ALT],aspartate

aminotransferase[AST]).

 

Transaminaseelevationsgenerallyoccurredearlyinthecourseoftreatment(ofthepatientswhoexperiencedtransaminase

elevationsofanygrade,>80%experiencedtheirfirsteventwithinthefirst3months).Patientsreceivingbosutinibshouldhave

liverfunctiontestspriortotreatmentinitiationandmonthlyforthefirst3monthsoftreatment,andasclinicallyindicated.

 

Patientswithtransaminaseelevationsshouldbemanagedbywithholdingbosutinibtemporarily(withconsiderationgivento

dosereductionafterrecoverytoGrade1orbaseline),and/ordiscontinuationofbosutinib.Elevationsoftransaminases,

particularlyinthesettingofconcomitantincreasesinbilirubin,maybeanearlyindicationofdrug-inducedliverinjuryand

thesepatientsshouldbemanagedappropriately(seesections4.2and4.8).

 

Diarrhoea and vomiting

Treatmentwithbosutinibisassociatedwithdiarrhoeaandvomiting;therefore,patientswithrecentorongoingclinically

significantgastrointestinaldisordershouldusethismedicinalproductwithcautionandonlyafteracarefulbenefit-risk

assessmentasrespectivepatientswereexcludedfromtheclinicalstudies.Patientswithdiarrhoeaandvomitingshouldbe
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managedusingstandard-of-caretreatment,includinganantidiarrhoealorantiemeticmedicinalproductand/orfluid

replacement.Inaddition,diarrhoeaandvomitingcanalsobemanagedbywithholdingbosutinibtemporarily,dosereduction,

and/ordiscontinuationofbosutinib(seesections4.2and4.8).Theantiemeticagent,domperidone,hasthepotentialto

increaseQTinterval(QTc)prolongationandtoinduce"torsadedepointes"-arrhythmias;therefore,co-administrationwith

domperidoneshouldbeavoided.Itshouldonlybeused,ifothermedicinalproductsarenotefficacious.Inthesesituationsan

individualbenefit-riskassessmentismandatoryandpatientsshouldbemonitoredforoccurrenceofQTcprolongation.

 

Myelosuppression

Treatmentwithbosutinibisassociatedwithmyelosuppression,definedasanaemia,neutropenia,andthrombocytopenia.

Completebloodcountsshouldbeperformedweeklyforthefirstmonthandthenmonthlythereafter,orasclinicallyindicated.

Myelosuppressionshould/canbemanagedbywithholdingbosutinibtemporarily,dosereduction,and/ordiscontinuationof

bosutinib(seesections4.2and4.8).

 

Fluid retention

Treatmentwithbosutinibmaybeassociatedwithfluidretentionincludingpericardialeffusion,pleuraleffusion,pulmonary

oedemaand/orperipheraloedema.Patientsshouldbemonitoredandmanagedusingstandard-of-caretreatment.Inaddition,

fluidretentioncanalsobemanagedbywithholdingbosutinibtemporarily,dosereduction,and/ordiscontinuationofbosutinib

(seesections4.2and4.8).

 

Serum lipase

Elevationinserumlipasehasbeenobserved.Cautionisrecommendedinpatientswithprevioushistoryofpancreatitis.Incase

lipaseelevationsareaccompaniedbyabdominalsymptoms,bosutinibshouldbeinterruptedandappropriatediagnostic

measuresconsideredtoexcludepancreatitis(seesection4.2).

 

Infections

Bosutinibmaypredisposepatientstobacterial,fungal,viral,orprotozoaninfections.

 

Proarrhythmic potential

Automatedmachine-readQTcprolongationwithoutaccompanyingarrhythmiahasbeenobserved.Bosutinibshouldbe

administeredwithcautiontopatientswhohaveahistoryoforpredispositionforQTcprolongation,whohaveuncontrolledor

significantcardiacdiseaseincludingrecentmyocardialinfarction,congestiveheartfailure,unstableanginaorclinically

significantbradycardia,orwhoaretakingmedicinalproductsthatareknowntoprolongtheQTc(e.g.,anti-arrhythmic

medicinalproductsandothersubstancesthatmayprolongQTc[seesection4.5]).Thepresenceofhypokalaemiaand

hypomagnesaemiamayfurtherenhancethiseffect.

 

MonitoringforaneffectontheQTcisadvisableandabaselineelectrocardiogram(ECG)isrecommendedpriortoinitiating

therapywithbosutinibandasclinicallyindicated.Hypokalaemiaorhypomagnesaemiamustbecorrectedpriortobosutinib

administrationandshouldbemonitoredperiodicallyduringtherapy.

 

Renal impairment

TreatmentwithbosutinibmayresultinaclinicallysignificantdeclineinrenalfunctioninCMLpatients.Adeclineovertimein

estimatedglomerularfiltrationrate(eGFR)hasbeenobservedinpatientstreatedwithbosutinibinclinicalstudies.Inpatients

withnewly-diagnosedCPCMLtreatedwith400 mg,themediandeclinefrombaselineineGFRwas11.1 ml/min/1.73 m2at1

yearand14.1 ml/min/1.73 m2at5yearsforpatientsontreatment.Treatment-naïveCMLpatientstreatedwith500 mgshowed

amedianeGFRdeclineof9.2 ml/min/1.73 m2at1year,12.0 ml/min/1.73 m2at5yearsand16.6 ml/min/1.73 m2at10yearsfor

patientsontreatment.Inpre-treatedpatientswithCPandadvancedstageCMLtreatedwith500 mgthemedianeGFRdecline

was7.6 ml ml/min/1.73 m2at1year,12.3 ml/min/1.73 m2at5yearsand15.9 ml/min/1.73 m2at10yearsforpatientson

treatment.InpatientswithPh+CMLpreviouslytreatedwith1ormoreTKI(s)treatedwith500 mg,themedianeGFRdecline

frombaselinewas9.2 ml/min/1.73 m2at1yearand14.5 ml/min/1.73 m2at4yearsforpatientsontreatment.

 

Itisimportantthatrenalfunctionisassessedpriortotreatmentinitiationandcloselymonitoredduringtherapywithbosutinib,

withparticularattentioninthosepatientswhohavepre-existingrenalcompromiseorinthosepatientsexhibitingriskfactors

forrenaldysfunction,includingconcomitantuseofmedicinalproductswithpotentialfornephrotoxicity,suchasdiuretics,

angiotensin-convertingenzyme(ACE)inhibitors,angiotensinreceptorblockers,andnonsteroidalanti-inflammatorydrugs

(NSAIDs).

 

Inarenalimpairmentstudy,bosutinibexposureswereincreasedinsubjectswithmoderatelyandseverelyimpairedrenal

function.Dosereductionisrecommendedforpatientswithmoderateorsevererenalimpairment(seesections4.2and5.2).
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Patientswithserumcreatinine>1.5×ULNwereexcludedfromtheCMLstudies.Basedonapopulationpharmacokinetic

analysisincreasingexposure(AUC)inpatientswithmoderateandsevererenalimpairmentatinitiationoftreatmentduring

studieswasobserved(seesections4.2and5.2).

 

Clinicaldataareverylimited(n=3)forCMLpatientswithmoderaterenalimpairmentreceivinganescalateddoseof600 mg

bosutinib.

 

Asian race

Accordingtopopulationpharmacokineticanalyses,Asianshadalowerclearanceresultinginincreasedexposure.Therefore,

thesepatientsshouldbecloselymonitoredforadversereactionsespeciallyincaseofdoseescalation.

 

Severe skin reactions

BosutinibcaninducesevereskinreactionssuchasStevens-JohnsonSyndromeandToxicEpidermalNecrolysis.Bosutinib

shouldbepermanentlydiscontinuedinpatientswhoexperienceasevereskinreactionduringtreatment.

 

Tumour lysis syndrome

Duetothepossibleoccurrenceoftumourlysissyndrome(TLS),correctionofclinicallysignificantdehydrationandtreatmentof

highuricacidlevelsarerecommendedpriortoinitiationofbosutinib(seesection4.8).

 

Hepatitis B reactivation

ReactivationofhepatitisB(HBV)inpatientswhoarechroniccarriersofthisvirushasoccurredafterthesepatientsreceived

BCR-ABLTKIs.Somecasesresultedinacutehepaticfailureorfulminanthepatitisleadingtolivertransplantationorafatal

outcome.

 

PatientsshouldbetestedforHBVinfectionbeforeinitiatingtreatmentwithbosutinib.Expertsinliverdiseaseandinthe

treatmentofHBVshouldbeconsultedbeforetreatmentisinitiatedinpatientswithpositiveHBVserology(includingthosewith

activedisease)andforpatientswhotestpositiveforHBVinfectionduringtreatment.CarriersofHBVwhorequiretreatment

withbosutinibshouldbecloselymonitoredforsignsandsymptomsofactiveHBVinfectionthroughouttherapyandforseveral

monthsfollowingterminationoftherapy(seesection4.8).

 

Photosensitivity

Exposuretodirectsunlightorultraviolet(UV)radiationshouldbeavoidedorminimisedduetotheriskofphotosensitivity

associatedwithbosutinibtreatment.Patientsshouldbeinstructedtousemeasuressuchasprotectiveclothingandsunscreen

withhighsunprotectionfactor(SPF).

 

Cytochrome P-450 (CYP)3A inhibitors

TheconcomitantuseofbosutinibwithstrongormoderateCYP3Ainhibitorsshouldbeavoided,asanincreaseinbosutinib

plasmaconcentrationwilloccur(seesection4.5).

 

SelectionofanalternateconcomitantmedicinalproductwithnoorminimalCYP3Ainhibitionpotential,ifpossible,is

recommended.

 

IfastrongormoderateCYP3Ainhibitormustbeadministeredduringbosutinibtreatment,aninterruptionofbosutinibtherapy

oradosereductioninbosutinibshouldbeconsidered.

 

CYP3A inducers

TheconcomitantuseofbosutinibwithstrongormoderateCYP3Ainducersshouldbeavoidedasadecreaseinbosutinib

plasmaconcentrationwilloccur(seesection4.5).

 

Food effect

Grapefruitproducts,includinggrapefruitjuiceandotherfoodsthatareknowntoinhibitCYP3Ashouldbeavoided(seesection

4.5).

 

Dietary sodium

Thismedicinalproductcontainslessthan1mmolsodium(23 mg)per100 mg,400 mg,or500 mgtablet.Patientsonlow

sodiumdietsshouldbeinformedthatthisproductisessentially'sodium-free'.

4.5 Interaction with other medicinal products and other forms of interaction
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Effects of other medicinal products on bosutinib

 

CYP3A inhibitors

TheconcomitantuseofbosutinibwithstrongCYP3Ainhibitors(including,butnotlimitedtoitraconazole,ketoconazole,

posaconazole,voriconazole,clarithromycin,telithromycin,nefazodone,mibefradil,indinavir,lopinavir/ritonavir,nelfinavir,

ritonavir,saquinavir,boceprevir,telaprevir,grapefruitproductsincludinggrapefruitjuice)ormoderateCYP3Ainhibitors

(including,butnotlimitedtofluconazole,ciprofloxacin,erythromycin,diltiazem,verapamil,amprenavir,atazanavir,

darunavir/ritonavir,fosamprenavir,aprepitant,crizotinib,imatinib)shouldbeavoided,asanincreaseinbosutinibplasma

concentrationwilloccur.

 

CautionshouldbeexercisedifmildCYP3Ainhibitorsareusedconcomitantlywithbosutinib.

 

SelectionofanalternateconcomitantmedicinalproductwithnoorminimalCYP3Aenzymeinhibitionpotential,ifpossible,is

recommended.

 

IfastrongormoderateCYP3Ainhibitormustbeadministeredduringbosutinibtreatment,aninterruptionofbosutinibtherapy

oradosereductioninbosutinibshouldbeconsidered.

 

Inastudyof24healthysubjectsinwhom5dailydosesof400 mgketoconazole(astrongCYP3Ainhibitor)were

co-administeredwithasingledoseof100 mgbosutinibunderfastingconditions,ketoconazoleincreasedbosutinibCmaxby

5.2-fold,andbosutinibAUCinplasmaby8.6-fold,ascomparedwithadministrationofbosutinibalone.

 

Inastudyof20healthysubjects,inwhomasingledoseof125 mgaprepitant(amoderateCYP3Ainhibitor)was

co-administeredwithasingledoseof500 mgbosutinibunderfedconditions,aprepitantincreasedbosutinibCmaxby1.5-fold,

andbosutinibAUCinplasmaby2.0-fold,ascomparedwithadministrationofbosutinibalone.

 

CYP3A inducers

TheconcomitantuseofbosutinibwithstrongCYP3Ainducers(including,butnotlimitedtocarbamazepine,phenytoin,

rifampicin,St.John'sWort),ormoderateCYP3Ainducers(including,butnotlimitedtobosentan,efavirenz,etravirine,modafinil,

nafcillin)shouldbeavoided,asadecreaseinbosutinibplasmaconcentrationwilloccur.

 

Basedonthelargereductioninbosutinibexposurethatoccurredwhenbosutinibwasco-administeredwithrifampicin,

increasingthedoseofbosutinibwhenco-administeringwithstrongormoderateCYP3Ainducersisunlikelytosufficiently

compensateforthelossofexposure.

 

CautioniswarrantedifmildCYP3Ainducersareusedconcomitantlywithbosutinib.

 

Followingconcomitantadministrationofasingledosebosutinibwith6dailydosesof600 mgrifampicin,in24healthysubjects

infedstatebosutinibexposure(CmaxandAUCinplasma)decreasedto14%and6%,respectively,ofthevalueswhenbosutinib

500 mgwasadministeredalone.

 

Proton pump inhibitors (PPIs)

 

CautionshouldbeexercisedwhenadministeringbosutinibconcomitantlywithPPIs.Short-actingantacidsshouldbe

consideredasanalternativetoPPIsandadministrationtimesofbosutinibandantacidsshouldbeseparated(i.e.takebosutinib

inthemorningandantacidsintheevening)wheneverpossible.BosutinibdisplayspH-dependentaqueoussolubility in vitro.

Whenasingleoraldoseofbosutinib(400 mg)wasco-administeredwithmultiple-oraldosesoflansoprazole(60 mg)inastudy

of24healthyfastingsubjects,bosutinibCmaxandAUCdecreasedto54%and74%,respectively,ofthevaluesseenwhen

bosutinib(400 mg)wasgivenalone.

 

Effects of bosutinib on other medicinal products

Inastudyof27healthysubjects,inwhomasingledoseof500 mgbosutinibwasco-administeredwithasingledoseof

150 mgdabigatranetexilatemesylate(aP-glycoprotein[P-gp]substrate)underfedconditions,bosutinibdidnotincreaseCmax

orAUCofdabigatraninplasma,ascomparedwithadministrationofdabigatranetexilatemesylatealone.Thestudyresults

indicatethatbosutinibdoesnotexhibitclinicallyrelevantP-gpinhibitoryeffects.

 

Anin vitro studyindicatesthatdrug-druginteractionsareunlikelytooccurattherapeuticdosesasaresultofinductionby

bosutinibonthemetabolismofmedicinalproductsthataresubstratesforCYP1A2,CYP2B6,CYP2C9,CYP2C19,andCYP3A4.
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In vitro studiesindicatethatclinicaldrug-druginteractionsareunlikelytooccurattherapeuticdosesasaresultofinhibitionby

bosutinibonthemetabolismofmedicinalproductsthataresubstratesforCYP1A2,CYP2A6,CYP2C8,CYP2C9,CYP2C19,

CYP2D6,orCYP3A4/5.

 

In vitro studiesindicatethatbosutinibhasalowpotentialtoinhibitbreastcancerresistanceprotein(BCRP,systemically),

organicaniontransportingpolypeptide(OATP)1B1,OATP1B3,organicaniontransporter(OAT)1,OAT3,organiccation

transporter(OCT)2atclinicallyrelevantconcentrations,butmayhavethepotentialtoinhibitBCRPinthegastrointestinaltract

andOCT1.

 

Anti-arrhythmic medicinal products and other substances that may prolong QT

BosutinibshouldbeusedwithcautioninpatientswhohaveormaydevelopprolongationofQT,includingthosepatients

takinganti-arrhythmicmedicinalproductssuchasamiodarone,disopyramide,procainamide,quinidineandsotalolorother

medicinalproductsthatmayleadtoQTprolongationsuchaschloroquine,halofantrine,clarithromycin,domperidone,

haloperidol,methadone,andmoxifloxacin(seesection4.4).

4.6 Fertility, pregnancy and lactation

Women of childbearing potential/Contraception

Womenofchildbearingpotentialshouldbeadvisedtouseeffectivecontraceptionduringtreatmentwithbosutinibandforat

least1monthafterthelastdoseandtoavoidbecomingpregnantwhilereceivingbosutinib.Inaddition,thepatientshouldbe

advisedthatvomitingordiarrhoeamayreducetheefficacyoforalcontraceptivesbypreventingfullabsorption.

 

Pregnancy

Therearelimitedamountofdatainpregnantwomenfromtheuseofbosutinib.Studiesinanimalshaveshownreproductive

toxicity(seesection5.3).Bosutinibisnotrecommendedforuseduringpregnancy,orinwomenofchildbearingpotentialnot

usingcontraception.Ifbosutinibisusedduringpregnancy,orthepatientbecomespregnantwhiletakingbosutinib,sheshould

beapprisedofthepotentialhazardtothefoetus.

 

Breast-feeding

Itisunknownwhetherbosutinibanditsmetabolitesareexcretedinhumanmilk.Astudyof[14C]radiolabelledbosutinibinrats

demonstratedexcretionofbosutinib-derivedradioactivityinbreastmilk(seesection5.3).Apotentialrisktothebreast-feeding

infantcannotbeexcluded.Breast-feedingshouldbediscontinuedduringtreatmentwithbosutinib.

 

Fertility

Basedonnon-clinicalfindings,bosutinibhasthepotentialtoimpairreproductivefunctionandfertilityinhumans(seesection

5.3).Menbeingtreatedwithbosutinibareadvisedtoseekadviceonconservationofspermpriortotreatmentbecauseofthe

possibilityofdecreasedfertilityduetotherapywithbosutinib.

4.7 Effects on ability to drive and use machines

Bosutinibhasnoornegligibleinfluenceontheabilitytodriveandusemachines.However,ifapatienttakingbosutinib

experiencesdizziness,fatigue,visualimpairmentorotherundesirableeffectswithapotentialimpactontheabilitytodriveor

usemachinessafely,thepatientshouldrefrainfromtheseactivitiesforaslongastheundesirableeffectspersist.

4.8 Undesirable effects

Summary of safety profile

Atotalof1,372leukaemiapatientsreceivedatleast1doseofsingle-agentbosutinib.Themediandurationoftherapywas

26.30months(range:0.03to170.49months).Thesepatientswereeithernewly-diagnosed,withCPCMLorwereresistantor

intoleranttopriortherapywithchronic,accelerated,orblastphaseCMLorPh+acutelymphoblasticleukaemia(ALL).Ofthese

patients,268(400 mgstartingdose)and248(500 mgstartingdose)arefromthe2Phase3studiesinpreviouslyuntreated

CMLpatients,60(400 mgstartingdose)arefromaPhase2studyinpreviouslyuntreatedCMLpatients,570and63(Phase2:

500 mgstartingdose)arefrom2Phase1/2studiesinpreviouslytreatedPh+leukaemias,and163(500 mgstartingdose)are

fromaPhase4studyinpreviouslytreatedCML.Themediandurationoftherapywas55.1months(range:0.2to60.05months),

61.6months(0.03to145.86months),15.3months(range:0.3to21.8months),11.1months(range:0.03to170.49months),

30.2months(range:0.2to85.6months),and37.80months(range:0.16to50.0months),respectively.Thesafetyanalyses

includeddatafromacompletedextensionstudy.
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Atleast1adversereactionofanytoxicitygradewasreportedfor1,349(98.3%)patients.Themostfrequentadversereactions

reportedfor≥20%ofpatientswerediarrhoea(80.4%),nausea(41.5%),abdominalpain(35.6%),thrombocytopenia(34.4%),

vomiting(33.7%),rash(32.8%),ALTincreased(28.0%),anaemia(27.2%),pyrexia(23.4%),ASTincreased(22.5%),fatigue(32.0%),

andheadache(20.3%).Atleast1Grade3orGrade4adversereactionwasreportedfor943(68.7%)patients.TheGrade3or

Grade4adversereactionsreportedfor≥5%ofpatientswerethrombocytopenia(19.7%),ALTincreased(14.6%),neutropenia

(10.6%),diarrhoea(10.6%),anaemia(10.3%),lipaseincreased(10.1%),ASTincreased(6.7%),andrash(5.0%).

 

Tabulated list of adverse reactions

Thefollowingadversereactionswerereportedinpatientsinbosutinibclinicalstudies(Table2).Theserepresentanevaluation

oftheadversereactiondatafrom1,372patientswitheithernewly-diagnosedCPCMLorwithchronic,accelerated,orblast

phaseCMLresistantorintoleranttopriortherapyorPh+ALLwhohavereceivedatleast1doseofsingle-agentbosutinib.

Theseadversereactionsarepresentedbysystemorganclassandfrequency.Frequencycategoriesaredefinedas:very

common(≥1/10),common(≥1/100to<1/10),uncommon(≥1/1,000to<1/100),rare(≥1/10,000to<1/1,000),veryrare(<

1/10,000),notknown(cannotbeestimatedfromtheavailabledata).Withineachfrequencygrouping,adversereactionsare

presentedinorderofdecreasingseriousness.

 

Table 2 - Adverse reactions for bosutinib

Infections and infestations

Verycommon
Respiratorytractinfection(includingLowerrespiratorytractinfection,Respiratorytractinfectionviral,Upper

respiratorytractinfection,Viralupperrespiratorytractinfection),Nasopharyngitis

Common
Pneumonia(includingAtypicalpneumonia,Pneumoniabacterial,Pneumoniafungal,Pneumonianecrotising,

Pneumoniastreptococcal),Influenza(includingInfluenzaH1N1),Bronchitis

Neoplasms benign, malignant and unspecified (incl. cysts and polyps)

Uncommon Tumourlysissyndrome**

Blood and lymphatic system disorders

Verycommon
Thrombocytopenia(includingPlateletcountdecreased),Neutropenia(includingNeutrophilcountdecreased),

Anaemia(includinghaemoglobindecreased,Redbloodcellcountdecreased)

Common Leukopenia(includingWhitebloodcellcountdecreased)

Uncommon Febrileneutropenia,Granulocytopenia

Immune system disorders

Common Drughypersensitivity

Uncommon Anaphylacticshock

Metabolism and nutrition disorders

Verycommon Decreasedappetite

Common
Dehydration,Hyperkalaemia(includingBloodpotassiumincreased),Hypophosphataemia(includingBlood

phosphorusdecreased)

Nervous system disorders

Verycommon
Dizziness,Headache

Common Dysgeusia

Ear and labyrinth disorders

Common Tinnitus

Cardiac disorders

Common Pericardialeffusion

Uncommon Pericarditis

Vascular disorders

Common
Hypertension(includingBloodpressureincreased,Bloodpressuresystolicincreased,Essentialhypertension,

Hypertensivecrisis)

Respiratory, thoracic and mediastinal disorders

Verycommon Pleuraleffusion,Dyspnoea,Cough

Common
Pulmonaryhypertension(includingPulmonaryarterialhypertension,Pulmonaryarterialpressureincreased),

Respiratoryfailure

Uncommon Acutepulmonaryoedema(includingPulmonaryoedema)

Notknown Interstitiallungdisease

Gastrointestinal disorders

Verycommon
Diarrhoea,Vomiting,Nausea,Abdominalpain(includingAbdominaldiscomfort,Abdominalpainlower,

Abdominalpainupper,Abdominaltenderness,Gastrointestinalpain)

Common Gastrointestinalhaemorrhage(includingAnalhaemorrhage,Gastrichaemorrhage,Intestinalhaemorrhage,
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Lowergastrointestinalhaemorrhage,Rectalhaemorrhage,Uppergastrointestinalhaemorrhage),Pancreatitis

(includingPancreatitisacute),Gastritis

Hepatobiliary disorders

Common
Hepatotoxicity(includingHepatitis,Hepatitistoxic,Liverdisorder),Hepaticfunctionabnormal(including

Hepaticenzymeincreased,Liverfunctiontestabnormal,Liverfunctiontestincreased,Transaminasesincreased)

Uncommon Liverinjury(includingDrug-inducedliverinjury,Hepatocellularinjury)

Skin and subcutaneous tissue disorders

Verycommon Rash(includingRashmacular,Rashmaculo-papular,Rashpapular,Rashpruritic),Pruritus

Common Photosensitivityreaction(includingPolymorphiclighteruption),Urticaria,Acne

Uncommon Erythemamultiforme,Exfoliativerash,Drugeruption

Notknown Stevens-JohnsonSyndrome**,Toxicepidermalnecrolysis**

Musculoskeletal and connective tissue disorders

Verycommon Arthralgia,Backpain

Common Myalgia

Renal and urinary disorders

Common Acutekidneyinjury,Renalfailure,Renalimpairment

General disorders and administration site conditions

Verycommon

Oedema(includingEyelidoedema,Faceoedema,Generalisedoedema,Localisedoedema,Oedemaperipheral,

Periorbitaloedema,Periorbitalswelling,Peripheralswelling,Swelling,Swellingofeyelid),Pyrexia,Fatigue

(includingAsthenia,Malaise)

Common Chestpain(includingChestdiscomfort),Pain

Investigations

Verycommon
Lipaseincreased(includingHyperlipasaemia),Alanineaminotransferaseincreased(includingAlanine

aminotransferaseabnormal),Aspartateaminotransferaseincreased,Bloodcreatinineincreased

Common

ElectrocardiogramQTprolonged(includingLongQTsyndrome),Amylaseincreased(including

Hyperamylasaemia),Bloodcreatinephosphokinaseincreased,Gamma-glutamyltransferaseincreased,Blood

bilirubinincreased(includingHyperbilirubinaemia,Bilirubinconjugatedincreased,Bloodbilirubin

unconjugatedincreased)

**Adversereactionidentifiedpostmarketing.

 

Description of selected adverse reactions

Thedescriptionsincludedbelowarebasedonthesafetypopulationof1,372patientswhoreceivedatleast1doseofbosutinib

andhadeithernewly-diagnosedCPCMLorwereresistantorintoleranttopriortherapywithCP,AP,orBPCML,orPh+ALL.

 

Blood and lymphatic system disorders

Ofthe372(27.1%)patientswithreportsofadversereactionsofanaemia,6patientsdiscontinuedbosutinibduetoanaemia.

MaximumtoxicityofGrade1occurredin95(25.5%)patients,Grade2in135(36.3%)patients,Grade3in113patients(30.4%),

andGrade4in29(7.8%)patients.Amongthesepatients,themediantimetofirsteventwas29days(range:1to3,999days)

andthemediandurationpereventwas22days(range:1to3,682days).

 

Ofthe209(15.2%)patientswithreportsofadversereactionsofneutropenia,19patientsdiscontinuedbosutinibdueto

neutropenia.MaximumtoxicityofGrade1occurredin19patients(9.1%),Grade2in45(21.5%)patients,Grade3in95(45.5%)

patients,andGrade4in50(23.9%)patients.Amongthesepatients,themediantimetofirsteventwas56days(range:1to

1,769days),andthemediandurationpereventwas15days(range:1to913days).

 

Ofthe472(34.4%)patientswithreportsofadversereactionsofthrombocytopenia,42patientsdiscontinuedbosutinibdueto

thrombocytopenia.MaximumtoxicityofGrade1occurredin114(24.2%)patients,Grade2in88(18.6%)patients,Grade3in

172(36.4%)patients,andGrade4in98(20.8%)patients.Amongthesepatients,themediantimetofirsteventwas28days

(range:1to1,688days),andmediandurationpereventwas15days(range:1to3,921days).

 

Hepatobiliary disorders

AmongpatientswithreportsofadversereactionsofelevationsineitherALTorAST(allgrades),themediantimeofonset

observedwas29dayswitharangeofonset1to3,995daysforALTandAST.Themediandurationofaneventwas17days

(range:1to1,148days),and15days(range:1to803days)forALTandAST,respectively.

 

Twocasesconsistentwithdrug-inducedliverinjury(definedasconcurrentelevationsinALTorAST≥3×ULNwithtotal

bilirubin>2×ULNandwithalkalinephosphatase<2×ULN)withoutalternativecauseshaveoccurredin2/1,711(0.1%)

subjectstreatedwithbosutinib.
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Hepatitis B reactivation

HepatitisBreactivationhasbeenreportedinassociationwithBCR-ABLTKIs.Somecasesresultedinacutehepaticfailureor

fulminanthepatitisleadingtolivertransplantationorafataloutcome(seesection4.4).

 

Gastrointestinal disorders

Ofthe1,103(80.4%)patientsthatexperienceddiarrhoea,14patientsdiscontinuedbosutinibduetothisevent.Concomitant

medicinalproductsweregiventotreatdiarrhoeain756(68.5%)patients.MaximumtoxicityofGrade1occurredin575(52.1%)

patients,Grade2in383(34.7%)patients,Grade3in144(13.1%)patients;1patient(0.1%)experiencedaGrade4event.Among

patientswithdiarrhoea,themediantimetofirsteventwas2days(range:1to2,702days)andthemediandurationofany

gradeofdiarrhoeawas2days(range:1to4,247days).

 

Amongthe1,103patientswithdiarrhoea,218patients(19.8%)weremanagedwithtreatmentinterruptionandofthese208

(95.4%)wererechallengedwithbosutinib.Ofthosewhowererechallenged,201(96.6%)didnothaveasubsequenteventor

didnotdiscontinuebosutinibduetoasubsequenteventofdiarrhoea.

 

Cardiac disorders

Sevenpatients(0.5%)experiencedQTcFprolongation(greaterthan500ms).Eleven(0.8%)patientsexperiencedQTcF

increase>60msfrombaseline.PatientswithuncontrolledorsignificantcardiovasculardiseaseincludingQTcprolongation,at

baseline,werenotincludedinclinicalstudies(seesections5.1and5.3).

 

Reporting of suspected adverse reactions

Reportingsuspectedadversereactionsafterauthorisationofthemedicinalproductisimportant.Itallowscontinued

monitoringofthebenefit/riskbalanceofthemedicinalproduct.Healthcareprofessionalsareaskedtoreportanysuspected

adversereactionsviaHPRAPharmacovigilance,Website:www.hpra.ie.

4.9 Overdose

Experiencewithbosutiniboverdoseinclinicalstudieswaslimitedtoisolatedcases.Patientswhotakeanoverdoseofbosutinib

shouldbeobservedandgivenappropriatesupportivetreatment.

5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeuticgroup:Antineoplasticagents,proteinkinaseinhibitors,ATCcode:L01EA04.

 

Mechanism of action

Bosutinibbelongstoapharmacologicalclassofmedicinalproductsknownaskinaseinhibitors.Bosutinibinhibitstheabnormal

BCR-ABLkinasethatpromotesCML.ModellingstudiesindicatethatbosutinibbindsthekinasedomainofBCR-ABL.Bosutinib

isalsoaninhibitorofSrcfamilykinasesincludingSrc,LynandHck.Bosutinibminimallyinhibitsplatelet-derivedgrowthfactor

(PDGF)receptorandc-Kit.

 

Inin vitro studies,bosutinibinhibitsproliferationandsurvivalofestablishedCMLcelllines,Ph+ALLcelllines,and

patient-derivedprimaryprimitiveCMLcells.Bosutinibinhibited16of18imatinib-resistantformsofBCR-ABLexpressedin

murinemyeloidcelllines.BosutinibtreatmentreducedthesizeofCMLtumoursgrowinginnudemiceandinhibitedgrowthof

murinemyeloidtumoursexpressingimatinib-resistantformsofBCR-ABL.Bosutinibalsoinhibitsreceptortyrosinekinases

c-Fms,EphAandBreceptors,Trkfamilykinases,Axlfamilykinases,Tecfamilykinases,somemembersoftheErbBfamily,the

non-receptortyrosinekinaseCsk,serine/threoninekinasesoftheSte20family,and2calmodulin-dependentproteinkinases.

 

Pharmacodynamic effects

Theeffectofbosutinib500 mgadministrationoncorrectedQTcwasevaluatedinarandomised,single-dose,double-blind

(withrespecttobosutinib),crossover,placebo-andopen-labelmoxifloxacin-controlledstudyinhealthysubjects.

 

ThedatafromthisstudyindicatethatbosutinibdoesnotprolongtheQTcinhealthysubjectsatthedoseof500 mgdailywith

food,andunderconditionsthatgiverisetosupratherapeuticplasmaconcentrations.Followingadministrationofasingleoral

doseofbosutinib500 mg(therapeuticdose)andbosutinib500 mgwithketoconazole400 mg(toachievesupratherapeutic

concentrationsofbosutinib)inhealthysubjects,theupperboundofthe1-sided95%confidenceinterval(CI)aroundthemean
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changeinQTcwaslessthan10msatallpost-dosetimepoints,andnoadverseeventssuggestiveofQTcprolongationwere

observed.

 

Inastudyinliverimpairedsubjects,anincreasingfrequencyofQTcprolongation>450mswithdeclininghepaticfunctionwas

observed.InthePhase1/2clinicalstudyinpatientswithpreviouslytreatedPh+leukaemiastreatedwithbosutinib500 mg,

QTcFincrease>60msfrombaselinewasobservedin9(1.6%)of570patients.InthePhase3clinicalstudyinpatientswith

newly-diagnosedCPCMLtreatedwithbosutinib400 mg,therewerenopatientsinthebosutinibtreatmentgroup(N=268)

withaQTcFincreaseof>60msfrombaseline.InthePhase3clinicalstudyinpatientswithnewly-diagnosedPh+CPCML

treatedwithbosutinib500 mg,QTcFincrease>60msfrombaselinewasobservedin2(0.8%)of248patientsreceiving

bosutinib.InthePhase4clinicalstudyinpatientswithPh+CMLpreviouslytreatedwith1ormoreTKI(s)treatedwithbosutinib

500 mg(N=163),therewerenopatientswithaQTcFincrease>60msfrombaseline.Aproarrhythmicpotentialofbosutinib

cannotberuledout.

 

Clinical efficacy and safety

 

Clinical study in CP previously untreated CML

 

Bosutinib 400 mg study

A2-arm,Phase3,open-label,multicentresuperioritytrialwasconductedtoinvestigatetheefficacyandsafetyofbosutinib

400 mgoncedailyalonecomparedwithimatinib400 mgoncedailyaloneinadultpatientswithnewly-diagnosedPh+CPCML.

Thetrialrandomised536patients(268ineachtreatmentgroup)withPh+orPh-newly-diagnosedCPCML(intent-to-treat

population[ITT])including487patientswithPh+CMLharbouringb2a2and/orb3a2transcriptsandbaselineBCR-ABL

copies>0(modifiedintent-to-treat[mITT]population).

 

Theprimaryefficacyendpointwastheproportiondemonstratingamajormolecularresponse(MMR)at12months(48weeks)

inthebosutinibtreatmentgroupcomparedwiththatintheimatinibtreatmentgroupinthemITTpopulation.MMRwas

definedas≤0.1%BCR-ABL/ABLratiobyinternationalscale(correspondingto≥3logreductionfromstandardisedbaseline)

withaminimumof3,000ABLtranscriptsasassessedbythecentrallaboratory.

 

Keysecondaryendpointsincludedcompletecytogeneticresponse(CCyR)by12months,durationofCCyR,durationofMMR,

event-freesurvival(EFS),andoverallsurvival(OS).CCyRbyMonth12,wasdefinedastheabsenceofPh+metaphasesin

chromosomebandinganalysisof≥20metaphasesderivedfrombonemarrowaspirateorMMRifanadequatecytogenetic

assessmentwasunavailable.Thep-valuesforendpointsotherthanMMRat12monthsandCCyRby12monthshavenotbeen

adjustedformultiplecomparisons.

 

BaselinecharacteristicsforthemITTpopulationwerewellbalancedbetweenthe2treatmentgroupswithrespecttoage

(medianagewas52yearsforthebosutinibgroupand53yearsfortheimatinibgroupwith19.5%and17.4%ofpatients65

yearsofageorolder,respectively);gender(women42.3%and44.0%,respectively);race(Caucasian78.0%and77.6%,Asian

12.2%and12.4%,BlackorAfricanAmerican4.1%and4.1%,andOther5.7%and5.4%,respectively,and1unknowninthe

imatinibgroup);andSokalriskscore(lowrisk35.0%and39.4%,intermediaterisk43.5%and38.2%,highrisk21.5%and22.4%,

respectively).

 

After60monthsoffollow-upinthemITTpopulation,60.2%ofpatientstreatedwithbosutinib(N=246)and59.8%ofpatients

treatedwithimatinib(N=239)werestillreceivingfirst-linetreatment.

 

After60monthsoffollow-upinthemITTpopulation,discontinuationsduetodiseaseprogressiontoAPorBPCMLfor

bosutinib-treatedpatientswere0.8%comparedto1.7%forimatinib-treatedpatients.Six(2.4%)bosutinibpatientsand7(2.9%)

imatinibpatientstransformedtoAPCMLorBPCML.Discontinuationsduetosuboptimalresponseortreatmentfailureas

assessedbytheinvestigatoroccurredfor5.3%ofpatientsinthebosutinib-treatedgroupcomparedto15.5%ofpatientsinthe

imatinib-treatedgroup.Twelve(4.9%)patientsonbosutiniband14(5.8%)patientsonimatinibdiedwhileonstudy.No

additionaltransformationsoccurredintheITTpopulation,therewere2additionaldeathsinthebosutinibarmintheITT

population.

 

TheefficacyresultsofMMRandCCyRaresummarisedinTable3.

 

Table 3 - Summary of MMR at Months 12 and 18 and CCyR by Month 12, by treatment group in the mITT population

Response
Bosutinib

(N=246)

Imatinib

(N=241)

Odds ratio

(95% CI)a

Major molecular response 116(47.2)b 89(36.9) 1.55(1.07,2.23)
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MMRatMonth12,n(%)

(95%CI)
(40.9,53.4) (30.8,43.0)

1-sidedp-value 0.0100b  

MMRatMonth18,n(%)

(95%CI)

140(56.9)

(50.7,63.1)

115(47.7)

(41.4,54.0)
1.45(1.02,2.07)

1-sidedp-value 0.0208c  

Complete cytogenetic response

CCyRbyMonth12,n(%)

(95%CI)

190(77.2)b

(72.0,82.5)

160(66.4)

(60.4,72.4)
1.74(1.16,2.61)

1-sidedp-value 0.0037b  

Note:MMRwasdefinedas≤0.1%BCR-ABL/ABLratiobyinternationalscale(correspondingto≥3log

reductionfromstandardisedbaseline)withaminimumof3,000ABLtranscriptsassessedbythecentrallaboratory.Complete

cytogeneticresponsewasdefinedastheabsenceofPh+metaphasesinchromosomebandinganalysisof≥20metaphases

derivedfrombonemarrowaspirateorMMRifanadequatecytogeneticassessmentwasunavailable.

Abbreviations:BCR-ABL=breakpointclusterregion-Abelson;CI=confidenceinterval;CMH=Cochran-Mantel-Haenszel;

CCyR=completecytogeneticresponse;mITT=modifiedintent-to-treat;MMR=majormolecularresponse;N/n=numberof

patients;Ph+=Philadelphiachromosome-positive.
aAdjustedforgeographicalregionandSokalscoreatrandomisation.
bStatisticallysignificantcomparisonatthepre-specifiedsignificancelevel;basedonCMHteststratifiedbygeographicalregion

andSokalscoreatrandomisation.
cBasedonCMHteststratifiedbygeographicalregionandSokalscoreatrandomisation.

 

AtMonth12,theMR4rate(definedas≤0.01%BCR-ABL[correspondingto≥4logreductionfromstandardisedbaseline]with

aminimumof9,800ABLtranscripts)washigherinthebosutinibtreatmentgroupcomparedtotheimatinibtreatmentgroupin

themITTpopulation(20.7%[95%CI:15.7%,25.8%]versus12.0%[95%CI:7.9%,16.1%],respectively,oddsratio(OR)1.88[95%

CI:1.15,3.08],1-sidedp-value=0.0052).

 

AtMonths3,6,and9,theproportionofpatientswithMMRwashigherinthebosutinibtreatmentgroupcomparedtothe

imatinibtreatmentgroup(Table4).

 

Table 4 - Comparison of MMR at Months 3, 6, and 9 by treatment in the mITT population

 

Note:Percentageswerebasedonnumberofpatientsineachtreatmentgroup.MMRwasdefinedas≤0.1%BCR-ABL/ABLratio

on international scale (corresponding to ≥ 3 log reduction from standardised baseline) with a minimum of 3,000 ABL

transcriptsassessedbythecentrallaboratory.

Abbreviations:BCR-ABL=breakpointclusterregion-Abelson;CI=confidenceinterval;CMH=Cochran-Mantel-Haenszel;

mITT=modifiedintent-to-treat;MMR=majormolecularresponse;N=numberofpatients.
aAdjustedforgeographicalregionandSokalscoreatrandomisation.
bBasedonCMHteststratifiedbygeographicalregionandSokalscoreatrandomisation.

 

ByMonth60inthemITTpopulation,theproportionofpatientswithMMR,MR4andMR4.5washigherinthebosutinibgroup

comparedtotheimatinibgroup(Table5).MMRratesbyMonth60acrossSokalrisksubgroupsaresummarisedinTable6.

 

Table 5 - Summary of molecular response by Month 60 in the mITT population
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Note:MMR/MR4/MR4.5 were defined as ≤ 0.1/0.01/0.0032% BCR-ABL/ABL ratio on international scale (corresponding to ≥

3/4/4.5 log reduction from standardised baseline) with a minimum of 3,000/9,800/30,990 ABL transcripts assessed by the

centrallaboratory.

Abbreviations:BCR-ABL=breakpointclusterregion-Abelson;CI=confidenceinterval;mITT=modifiedintent-to-treat;

MMR=majormolecularresponse;MR=molecularresponse;N/n=numberofpatients.
aAdjustedforgeographicalregionandSokalscoreatrandomisation.

 

Table 6 - Summary of MMR by Month 60 by Sokal risk score in the mITT population

Response Bosutinib Imatinib
Odds ratio

(95% CI)

LowSokalrisk

MMR,n(%)

(95%CI)

N=86

67(77.9)

(69.1,86.7)

N=95

68(71.6)

(62.5,80.6)

1.40(0.71,2.76)

IntermediateSokalrisk

MMR,n(%)

(95%CI)

N=107

79(73.8)

(65.5,82.2)

N=92

62(67.4)

(57.8,77.0)

1.37(0.74,2.52)

HighSokalrisk

MMR,n(%)

(95%CI)

N=53

36(67.9)

(55.4,80.5)

N=54

28(51.9)

(38.5,65.2)

1.97(0.90,4.32)

Note:Percentageswerebasedonnumberofpatientsineachtreatmentgroup.MMRwasdefinedas≤0.1%BCR-ABL/ABLratio

oninternationalscale(correspondingto≥3logreductionfromstandardisedbaseline)withaminimumof3,000ABL

transcriptsassessedbythecentrallaboratory.

Abbreviations:BCR-ABL=breakpointclusterregion-Abelson;CI=confidenceinterval;mITT=modifiedintent-to-treat;

MMR=majormolecularresponse;N/n=numberofpatients.

 

ThecumulativeincidenceofCCyRadjustedforthecompetingriskoftreatmentdiscontinuationwithoutCCyRwashigherinthe

bosutinibtreatmentgroupcomparedtotheimatinibtreatmentgroupinthemITTpopulation(83.3%[95%CI:78.1%,87.4%]

versus76.8%[95%CI:70.9%,81.6%]atMonth60;hazardratio[HR]fromastratifiedproportionalsubdistributionalhazards

model:1.35,[95%CI:1.11,1.64]).ThemediantimetoCCyR(respondersonly)was24.0weeks(range:11.4to120.7)inthe

bosutinibgroupcomparedtothe24.3weeks(range:11.4to96.6)intheimatinibgroup.

 

ThemediantimetoMMR,MR4andMR4.5(respondersonly)was36.1weeks(range:11.9to241.9),83.7weeks(range:12.4to

244.3),and108.0weeks(range:24.1to242.1),respectively,forthebosutinibtreatmentgroupversus47.7weeks(range:12.1to

216.1),84.4weeks(range:23.6to241.9),and120.4weeks(range:24.6to240.7),respectively,fortheimatinibtreatmentgroup

inthemITTpopulation.

 

ThecumulativeincidenceofMMR,MR4andMR4.5adjustedforthecompetingriskoftreatmentdiscontinuationwithoutthe

eventwashigherwithbosutinibcomparedtoimatinibasshowninFigures1to3.
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InthemITTpopulation,amongpatientswhoachievedCCyR,theKaplan-MeierestimateofmaintainingaresponseatYear4

was97.4%(95%CI:93.9%,98.9%)and93.7%(95%CI:88.9%,96.5%)inthebosutinibandimatinibgroups(HR0.39[95%CI:

0.14,1.13]),respectively.AmongpatientswhoachievedMMR,theKaplan-MeierestimateofmaintainingaresponseatYear4

was92.2%(95%CI:86.8%,95.4%)and92.0%(95%CI:85.9%,95.5%)inthebosutinibandimatinibgroups(HR1.09[95%CI:

0.49,2.44]),respectively.

 

ByMonth60,43.9%(95%CI:37.7%,50.1%)and38.6%(95%CI:32.4%,44.7%)ofbosutinib-andimatinib-treatedpatients(OR

1.24[95%CI:0.87,1.78])inthemITTpopulation,respectively,hadsustainedMR4definedbythefollowingcriteria:treatment

foratleast3yearswithatleastMR4atallassessmentsduringa1-yearperiod.

 

Thecumulativeincidenceofon-treatmentEFSeventsatMonth60inthemITTpopulationwas6.9%(95%CI:4.2%,10.5%)in

thebosutinibarmand10.4%(95%CI:6.9%,14.6%)intheimatinibarm(HR0.64,95%CI:0.35,1.17).

 

TheKaplan-MeierestimatesofOSatMonth60forbosutinibandimatinibpatientsinthemITTpopulationwere94.9%(95%CI:

91.1%,97.0%)and94.0%(95%CI:90.1%,96.4%),respectively(HR0.80,95%CI:0.37,1.73).

 

Inaretrospectiveanalysis,amongevaluablepatientsintheITTpopulation,morepatientsinthebosutinibarm200/248(80.6%)

achievedearlymolecularresponse(BCR-ABLtranscripts≤10%at3months)comparedtopatientsintheimatinibarm153/253

(60.5%),OR2.72(95%CI:1.82,4.08).MMRandEFSatMonth60inbosutinibpatientswithandwithoutearlymolecular

responsearesummarisedinTable7.

 

Table 7 - Outcomes at Month 60 in bosutinib patients with BCR-ABL ≤ 10% vs > 10% at Month 3 in the ITT population

Bosutinib (N=248)

Patients with

BCR-ABL ≤ 10% at

3 Months

(N=200)

Patients with

BCR-ABL > 10% at

3 Months

(N=48)

Hazard Ratio

(95% CI)a

Cumulativeincidence

ofMMR,%(95%CI)
84.0(78.1,88.4) 56.5(41.1,69.4) 2.67(1.90,3.75)

Cumulativeincidence

ofEFSevents,%

(95%CI)

5.5(2.9,9.3) 12.5(5.1,23.4) 0.40(0.14,1.17)

Abbreviations:BCR-ABL=breakpointclusterregion-Abelson;CI=confidenceinterval;ITT=intent-to-treat;MMR=major

molecularresponse;EFS=eventfreesurvival;N=numberofpatientswith≥3000ABLcopiesatMonth3.
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aAdjustedforgeographicalregionandSokalscoreatrandomisation.

 

Fewerpatientsinthebosutinibarm[6(2.4%)bosutiniband12(5.0%)imatinib]hadnewlydetectablemutationsat60months

inthemITTpopulation.

 

Phase 1/2 Clinical study in imatinib-resistant or intolerant CML in CP, AP, and BPAsingle-arm,Phase1/2open-label,

multicentretrialwasconductedtoevaluatetheefficacyandsafetyofbosutinib500 mgoncedailyinpatientswith

imatinib-resistantor-intolerantCMLwithseparatecohortsforchronic,accelerated,andblastphasediseasepreviouslytreated

with1priorTKI(imatinib)ormorethan1TKI(imatinibfollowedbydasatiniband/ornilotinib).

 

Therewere570patientstreatedwithbosutinibinthistrialincludingCPCMLpatientspreviouslytreatedwithonly1priorTKI

(imatinib),CPCMLpatientspreviouslytreatedwithimatinibandatleast1additionalTKI(dasatiniband/ornilotinib),CML

patientsinacceleratedorblastphasepreviouslytreatedwithatleast1TKI(imatinib)andpatientswithPh+ALLpreviously

treatedwithatleast1TKI(imatinib).

 

Theprimaryefficacyendpointofthestudywasthemajorcytogeneticresponse(MCyR)rateatWeek24inpatientswith

imatinib-resistantCPCMLpreviouslytreatedwithonly1priorTKI(imatinib).Otherefficacyendpointsincludethecumulative

cytogeneticandmolecularresponserates,timetoanddurationofcytogeneticandmolecularresponses,responseinbaseline

mutations,transformationtoAP/BP,progressionfreesurvivalandOSforallcohorts.

 

PatientswhowerestillreceivingbosutinibattheendofthePhase1/2studyandwerebenefitingfrombosutinibtreatmentas

judgedbytheinvestigator,aswellasthosepatientswhohadalreadydiscontinuedbosutinibaspartofthePhase1/2studyand

wereinlong-termfollow-upforsurvivalorhadcompletedthePhase1/2study,wereeligibleforenrollmentintotheextension

study.Eachpatientremainedintheextensionstudy,eitheronbosutinibtreatmentorinlong-termsurvivalfollow-up,untilthe

lastpatientreached10yearsoffollow-up,ascalculatedfromthedateofhis/herfirstdoseofbosutinibadministeredinthe

Phase1/2study.

 

Extensionstudyefficacyendpointsincludeddurationofcytogeneticandmolecularresponses,transformationtoAP/BP,

progressionfreesurvival,andOS.

 

Theefficacyanalysesincludeddatafromthiscompletedextensionstudy.

CP CML Patients

TheefficacyresultsforPh+CPCMLpatientspreviouslytreatedwithimatinibandatleast1additionalTKI(minimumfollow-up

120months,mediantreatmentdurationof9months(range:0.23to164.28months)and20.2%and7.6%stillon-treatmentat

60and120months,respectively)andtheresultsforPh+CPCMLpatientspreviouslytreatedwithonlyimatinib(minimum

follow-up120months,mediantreatmentdurationof26months(range:0.16to170.49months)and40.5%and19.4%still

on-treatmentat60and120months,respectively)arepresentedinTable8.

 

AP and BP CML patients

TheefficacyresultsforAP(minimumfollow-up120months,mediantreatmentdurationof10months(range:0.10to156.15

months)and12.7%and7.6%stillon-treatmentat60and120months,respectively)andBP(minimumfollow-up120months,

mediantreatmentdurationof2.8months(range:0.03to71.38months)and3.1%and0%stillon-treatmentat60and120

months,respectively)Ph+CMLpatientsarepresentinTable8.

 

Table 8 - Efficacy results in previously treated patients with chronic and advanced phase CML*

 

Ph+ CP 

CML with 

prior 

imatinib 

treatment 

only

Ph+ CP 

CML with 

prior 

treatment 

with 

imatinib 

and 

dasatinib 

or 

nilotinib

Accelerated 

phase with 

prior 

treatment 

of at least 

imatinib

Blast 

phase 

with prior 

treatment 

of at least 

imatinib

Cumulative cytogenetic

responsea

MCyR, % (95% CI)

CCyR, % (95% CI)

N=262

59.9

(53.7,65.9)

49.6

N=112

42.0

(32.7,51.7)

32.1

N=72

40.3

(28.9,52.5)

30.6

N=54

37.0

(24.3,51.3)

27.8
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(43.4,55.8) (23.6,41.6) (20.2,42.5) (16.5,41.6)

Cumulative molecular

responsea

MMR, % (95% CI)

MR4, % (95% CI)

N=197

42.1

(35.1,49.4)

37.1

(30.3,44.2)

N=107

17.8

(11.0,26.3)

15.0

(8.8,23.1)

N=54

16.7(7.9,29.3)

13.0(5.4,24.9)

N=48

10.4

(3.5,22.7)

10.4

(3.5,22.7)

Time to MCyR for

responders onlyb, median (range), weeks

12.3

(4.0,346.0)

12.3

(3.9,550.6)

12.0

(3.9,144.7)

8.2

(3.9,25.1)

Duration of MCyRb

K-M at year 5, % (95% CI)

K-M at year 10, % (95% CI)

Median, weeks (95% CI)

N=157

70.7

(63.1,78.3)

65.3

(56.6,74.0)

N/R

N=47

66.6

(51.5,81.7)

55.3

(36.3,74.4)

N/R

N=29

40.8

(20.9,60.7)

40.8

(20.9,60.7)

84.0

(24.0,N/E)

N=20

21.2

(0.1,42.3)

N/E

29.1

(11.9,38.3)

Time to CCyR for responders

onlyb, median (range), weeks

24.0

(7.7,240.6)

24.0

(11.6,216.0)

23.8

(4.1,120.0)

8.4

(3.9,25.1)

Duration of CCyRb

K-M at year 5, % (95% CI)

K-M at year 10, % (95% CI)

Median, weeks (95% CI)

N=130

69.7

(61.3,78.2)

63.4

(54.0,72.8)

N/R

N=36

54.4

(36.7,72.1)

40.8

(22.0,59.6)

252.0

(24.0,N/E)

N=22

40.0

(18.5,61.5)

40.0

(18.5,61.5)

72.0

(36.1,N/E)

N=15

24.9

(0.9,48.9)

N/E

20.0

(9.1,29.6)

Time to MMR for responders

onlyb, median (range), weeks

35.6

(3.1,367.1)

12.4

(4.0,171.7)

36.1

(12.1,144.1)

4.7

(3.9,168.9)

Duration of MMRb

K-M at year 5, % (95% CI)

K-M at year 10, % (95% CI)

Median, weeks (95% CI)

N=83

74.1

(64.2,83.9)

63.4

(50.2,76.6)

N/R

N=19

70.0

(47.5,92.5)

70.0

(47.5,92.5)

N/R

N=9

66.7

(35.9,97.5)

66.7

(35.9,97.5)

N/R

N=5

60.0

(17.1,100.0)

N/E

N/R

Time to MR4 for responders

onlyb, median (range), weeks

28.0

(3.1,583.1)

23.8

(4.0,240.1)

24.1

(22.9,96.0)

4.7

(3.9,284.9)

Duration of MR4b,e

K-M at year 5, % (95% CI)

K-M at year 10, % (95% CI)

Median, weeks (95% CI)

N=73

74.7

(64.2,85.2)

60.8

(46.1,75.4)

N/R

N/A N/A N/A

Transformation to AP/ BPc

On-treatment

transformation, n

N=284

15

N=119

5

N=79

3
N/A

Progression-free survivalc

CumInc at year 5, % (95%

CI)d

CumInc at year 10, % (95%

CI)d

N=284

19.7

(15.6,24.9)

23.9

(19.5,29.5)

N=119

24.4

(17.8,33.4)

26.9

(20.0,36.2)

N=79

41.8

(32.2,54.2)

41.8

(32.2,54.2)

N=64

67.2

(56.6,79.7)

N/E

Overall survivalc

K-M at year 5, % (95% CI)

K-M at year 10, % (95% CI)

Median, months (95% CI)

N=284

83.5

(78.7,88.3)

71.5

(64.4,78.7)

N/R

N=119

74.1

(64.8,83.4)

60.4

(47.2,73.7)

N/R

N=79

58.5

(46.9,70.2)

50.7

(36.5,65.0)

N/R

N=64

22.5

(7.1,37.9)

22.5

(7.1,37.9)

10.9

(8.7,19.7)

Snapshotdate:Phase1/2Study02Oct2015,ExtensionStudy02Sep2020.

CytogeneticResponsecriteria:MCyRincludedComplete[0%Ph+metaphasesfrombonemarrowor<1%positivecellsfrom

fluorescentinsituhybridisation(FISH)]orpartial(1%-35%)cytogeneticresponses.Cytogeneticresponseswerebasedonthe

percentageofPh+metaphasesamong≥20metaphasecellsineachbonemarrowsample.
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FISHanalysis(≥200cells)couldbeusedforpost-baselinecytogeneticassessmentsif≥20metaphaseswerenotavailable.In

theextensionstudy,CCyRwasimputedfromMMRifavalidcytogeneticassessmentwasnotavailableonaspecificdate.

Molecularresponsecriteria:InthePhase1/2Study,MMR/MR4wasdefinedas≤0.1/0.01%BCR-ABLtranscriptsasassessedbya

centrallaboratory(notontheinternationalscale).Intheextensionstudy,respondershadMMR/MR4denotedonthecase

reportformasassessedbyalocallaboratory.

Abbreviations:AP=acceleratedphase;BP=blastphase;Ph+=Philadelphiachromosome-positive;CP=chronicphase;

CML=chronicmyelogenousleukaemia;K-M=Kaplan-Meier;N/n=numberofpatients;N/A=notapplicable;N/R=notreachedas

ofminimumfollow-up;N/E=notestimable;CI=confidenceinterval;MCyR=majorcytogeneticresponse;CCyR=complete

cytogeneticresponse;CumInc=cumulativeincidence;MMR=majormolecularresponse;BCR-ABL=breakpointcluster

region-Abelson.
aIncludespatients(N)withavalidbaselineassessmentforcytogeneticandpatientsnotfromChina,SouthAfrica,India,or

Russiaformolecularassamplescouldnotbeexportedformolecularassessmentinthosecountries.Theanalysesallow

baselineresponderswhomaintainedresponsepost-baselinetoberesponders.Minimumfollow-uptime(timefromlastpatient

firstdosetodatasnapshotdate)of120months.
bIncludespatients(N)whoattainedormaintainedresponse.
cIncludingpatients(N)whoreceivedatleast1doseofbosutinib.
dCumulativeincidenceanalysisadjustingforthecompetingriskoftreatmentdiscontinuationwithouttheevent.
eNotanalysedforgroupswithlimitednumbers.

 

TheOverallSurvivalintheCP,APandBPcohortsisdisplayedgraphicallyinFigure4. 

 

Figure 4 - Kaplan-Meier Estimate of Overall Survival (OS) in CP2L, CP3L, AP, and BP

 

 

Table 9 - Response by baseline BCR-ABL mutation status in CP CML evaluable population:

prior imatinib and dasatinib and/or nilotinib (third-line)

BCR-ABL mutation status at

baseline

Incidence at baseline

n (%)a

MCyR attained or maintained

Resp/Evalb (%)

N=112

Mutationassessed 98(100.0) 36/92(39.1)

 Nomutation 59(60.2) 23/55(41.8)

 Atleast1mutation 39(39.8) 13/37(35.1)

Dasatinibresistantmutations 10(10.2) 1/9(11.1)

 E255K/V 2(2.0) 0/2

 F317L 8(8.2) 1/7(14.3)

Nilotinibresistantmutationsc 13(13.3) 8/13(61.5)
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 Y253H 6(6.1) 5/6(83.3)

 E255K/V 2(2.0) 0/2

 F359C/I/V 7(7.1) 5/7(71.4)

Snapshotdate:Phase1/2Study02Oct2015,ExtensionStudy02Sep2020

Note:Baselinemutationswereidentifiedbeforethepatient'sfirstdoseofstudydrug.

Abbreviations:BCR-ABL=breakpointclusterregion-Abelson;CP=chronicphase;CML=chronicmyelogenousleukaemia;

MCyR=majorcytogeneticresponse;N/n=numberofpatients;Resp=responders;Eval=evaluable.
aThepercentageisbasedonnumberofpatientswithbaselinemutationassessment.
bTheevaluablepopulationincludespatientswhohadavalidbaselinediseaseassessment.
c2patientshadmorethan1mutationinthiscategory.

 

OnepatientwiththeE255VmutationpreviouslytreatedwithnilotinibachievedCHRasbestresponse.

In vitro testingindicatedthatbosutinibhadlimitedactivityagainsttheT315IortheV299Lmutation.

Therefore,clinicalactivityinpatientswiththesemutationsisnotexpected.

 

Phase 4 Clinical study in Ph+ CML previously treated with 1 or more TKI(s)

Asingle-arm,Phase4open-label,non-randomised,multi-centrestudywasconductedtoevaluatetheefficacyandsafetyof

bosutinib500 mgoncedailyinpatientswithTKI-resistantorTKI-intolerantCMLwithseparatecohortsforCP,APorBPdisease

previouslytreatedwith1ormorepriorTKIs.

 

Therewere163patientstreatedwithbosutinibinthistrialincluding46patientswithCPPh+CMLandtreatedpreviouslywith1

priorTKI(imatinibordasatinibornilotinib),61CPPh+CMLpatientspreviouslytreatedwith2priorTKIs(imatiniband/or

dasatiniband/ornilotinib),49CPPh+CMLpatientstreatedwith3priorTKIs(imatinibanddasatinibandnilotinib),4patients

withAPPh+CMLpreviouslytreatedwithatleast1TKI(2patientstreatedwith2priorTKIsand2patientstreatedwith3prior

TKIs)and3patientswithPh-CMLtreatedwithatleast1priorTKI.

 

TheprimaryefficacyendpointwascumulativeconfirmedMCyRby1year(Week52)inpatientswithCPPh+CMLpreviously

treatedwith1or2priorTKIsandpatientswithCPPh+CMLpreviouslytreatedwith3priorTKIs.ForpatientswithAPandBP

Ph+CMLwithanypriorTKItherapy,theprimaryefficacyendpointwascumulativeconfirmedoverallhaematologicalresponse

(OHR)by1year(Week52).OtherefficacyendpointsinPh+CPCMLpatientsincludecumulativecytogeneticandmolecular

response,thedurationofcytogeneticandmolecularresponses,responseinbaselinemutations,transformationtoAP/BP,PFS,

andOS.AdditionalendpointsinthePh+AP/BPcohortincludecumulativecytogeneticandmolecularresponsesrates,PFSand

OS.

 

CP CML patients

TheprimaryendpointofcumulativeconfirmedMCyR(95%CI)rateby1year(52weeks)was76.5%(66.9,84.5)inpatients

treatedwith1or2priorTKIsand62.2%(46.5,76.2)inpatientstreatedwith3priorTKIs.

 

Additionalefficacyresultsatstudyclosure,afteraminimumfollow-upof3years,inPh+CPCMLpatientstreatedwith1

(mediantreatmentduration47.5months(range:0.9to50.1months)and60.9%stillon-treatment),2(mediantreatment

duration41.9months(range:0.4to48.9months)and45.9%stillon-treatment)and3(mediantreatmentduration20.0months

(range:0.2to48.9months)and38.8%stillon-treatment)priorTKIsarepresentedinTable10.

 

Table 10 – Efficacy results in previously treated patients with chronic phase Ph+ CML

 

Ph+ CP CML

treated with

1 prior TKI

Ph+ CP CML

treated with

2 prior TKIs

Ph+ CP CML

treated with

3 prior TKIs

Total Ph+

CP CML cohort

Cumulative confirmed MCyRa by 1 year, % (95% 

CI)

N=43

83.7(69.3,93.2)

N=55

70.9(57.1,82.4)

N=45

62.2(46.5,76.2)

N=143

72.0(63.9,79.2)

Cumulative cytogenetic response a,b

 

MCyR, % (95% CI)

 

CCyR, % (95% CI)

N=46

88.4(74.9,96.1)

86.0(72.1,94.7)

N=55

85.5(73.3,93.5)

83.6(71.2,92.2)

N=45

77.8(62.9,88.8)

73.3(58.1,85.4)

N=143

83.9(76.9,89.5)

81.1(73.7,87.2)

Cumulative

molecular responsea,b

 

MMR, % (95% CI)

N=46

82.6(68.6,92.2)

N=55

76.4(63.0,86.8)

N=48

56.3(41.2.,70.5)

N=149

71.8(63.9,78.9)
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MR4, % (95% CI)

 

MR4.5, % (95% CI)

73.9(58.9,85.7)

58.7(43.2,73.0)

63.6(49.6,76.2)

50.9(37.1,64.6)

41.7(27.6,56.8)

35.4(22.2,50.5)

59.7(51.4,67.7)

48.3(40.1,56.6)

Time to cytogenetic response for responders 

onlyb, median (range), months'

 

MCyR

CCyR

 

3.0(1.0,11.8)

3.0(1.0,17,6)

 

2.9(0.3,6.4)

2.9(0.3,6.4)

 

3.0(1.8,8.8)

3.0(1.8,8.8)

 

3.0(0.3,11.8)

3.0(0.3,17.6)

Duration of cytogenetic responseb

 

MCyR, K-M at year 3, % (95% CI)

 

CCyR, K-M at year 3, % (95% CI)

 

 

96.6(77.9,99.5)

 

94.4(77.2,99.5)

 

94.4(79.2,98.6)

 

94.4(79.2,98.6)

 

96.9(79.8,99.6)

 

100.0(100.0,100.0)

 

95.6(88.7,98.4)

 

96.5(89.5,98.9)

Time to molecular response for responders only, 

median (range), months

 

MMR

 

MR4

 

MR4,5

 

3.0(2.8,23.3)

6.0(2.8,47.4)

9.2(2.8,47.6)

 

3.0(1.0,35.9)

3.1(1.0,36.1)

6.0(2.8,36.2)

 

3.1(1.8,9.3)

3.2(1.8,47.9)

5.8(1.8,18.0)

 

3.0(1.0,35.9)

5.5(1.0,47.9)

6.0(1.8,47.6)

Duration of molecular responseb

 

MMR, K-M at year 3, % (95% CI)

 

MR4, K-M at year 3, % (95% CI)

 

90.7(73.9,96.9)

 

89.5(70.9,96.5)

 

81.5(63.2,91.3)

 

68.7(48.0,82.5)

 

90.2(65.9,97.5)

 

85.2(51.9,96.2)

 

87.2(78.0,92.7)

 

80.7(69.4,88.1)

Snapshotdate:23Nov2020.

Abbreviations:Ph+=Philadelphiachromosome-positive;CP=chronicphase;CML=chronicmyelogenousleukaemia;

K-M=KaplanMeier;N=numberofpatients;CI=confidenceinterval;MCyR=majorcytogeneticresponse;CCyR=complete

cytogeneticresponse;MMR=majormolecularresponse;MR4=≥4log-reductioninBCR-ABLtranscriptsfromstandardised

baseline;MR4.5=≥4.5log-reductioninBCR-ABLtranscriptsfromstandardisedbaseline.

CumulativeConfirmedMCyRcriteria:Responseisconfirmedwith2consecutiveevaluationsatleast28daysapart.

Tobeconsideredaresponder,thepatientmusthavemaintainedabaselineresponseforatleast52weeksorimprovedfrom

baseline.Patientswithpartialcytogeneticresponse(PCyR)atbaselinemustattainCCyRon-treatmenttobecountedasa

cytogeneticresponder.PatientswithatleastMMRandadeepermolecularresponsethanbaselinearecountedasconfirmed

CCyR.

CumulativeCytogeneticResponsecriteria:MajorCytogeneticResponseincludedComplete[0%Ph+metaphasesfrombone

marrowor<1%positivecellsfromfluorescentinsituhybridisation(FISH)]orpartial(1%-35%)cytogeneticresponses.

CytogeneticresponseswerebasedonthepercentageofPh+metaphasesamong≥20metaphasecellsineachbonemarrow

sample.FISHanalysis(≥200cells)couldbeusedtoassessCCyRif≥20metaphaseswerenotavailable.Patientswithoutavalid

bonemarroworFISHassessmentandwithatleastMMRarecountedasCCyR.CumulativeMolecularResponsecriteria:MMR,

MR4,andMR4.5weredefinedas≤0.1%,≤0.01%,and≤0.0032%BCR-ABL/ABLratiooninternationalscale,respectively

(correspondingto≥3,≥4,and≥4.5log-reductionfromstandardisedbaseline)withaminimumof10,000,10,000,and32,000

ABLtranscriptsassessedbythecentrallaboratory,respectively.
aIncludespatients(N)withavalidbaselineassessment.Minimumfollow-uptime(timefromlastpatientfirstdosetodata

snapshotdate)of36months.
bIncludespatients(N)whoattainedormaintainedresponse.



Thecumulative incidenceofMMR,MR4andMR4,5 adjusted for thecompeting riskof treatmentdiscontinuationwithout the

eventareshowninFigure5.
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Table 11 – Achieved molecular responses

 

Ph+ CP CML

treated with

1 prior TKI

Ph+ CP CML

treated with

2 prior TKIs

Ph+ CP CML

treated with

3 prior TKIs

Total Ph+

CP CML

cohort

Patients without MMR at baselinea

 

MMR, % (95% CI)

N=25

76.0(54.9,90.6)

N=28

64.3(44.1,81.4)

N=26

38.5(20.2,59.4)

N=79

59.5(47.9,70.4)

Patients without MR4 at baselinea

 

MR4, % (95% CI)

N=37

70.3(53.0,84.1)

N=38

55.3(38.3,71.4)

N=37

32.4(18.0,49.8)

N=112

52.7(43.0,62.2)

Patients without MR4,5 at baselinea

 

MR4,5, % (95% CI)

N=42

54.8(38.7,70.2)

N=46

43.5(28.9,58.9)

N=43

30.2(17.2,46.1)

N=131

42.7(34.1,51.7)

Patients with MMR at baselinea

 

Deeper MR, % (95% CI)

N=21

85.7(63.7,97.0)

N=27

66.7(46.0,83.5)

N=22

63.6(40.7,82.8)

N=70

71.4(59.4,81.6)

Snapshotdate:23Nov2020.

Abbreviations:Ph+=Philadelphiachromosome-positive;CP=chronicphase;CML=chronicmyelogenous

leukaemia;N=numberofpatients;CI=confidenceinterval;MMR=majormolecularresponse;

MR=molecularresponse;MR4=≥4log-reductioninBCR-ABLtranscriptsfromstandardisedbaseline;

MR4.5=≥4.5log-reductioninBCR-ABLtranscriptsfromstandardisedbaseline.
aIncludespatients(N)withavalidbaselineassessment.Tobeconsideredaresponder,patientsmusthave

achievedanimprovedresponsefrombaseline.MolecularResponsecriteria:MMR,MR4,andMR4.5were

definedas≤0.1%,≤0.01%,and≤0.0032%BCR-ABL/ABLratiooninternationalscale,respectively

(correspondingto≥3,≥4,and≥4.5log-reductionfromstandardisedbaseline)withaminimumof

10,000,10,000,and32,000ABLtranscriptsassessedbythecentrallaboratory,respectively.



InCPpatients,therewerenoon-treatmentprogressionstoAPorBPCML.

 

AP CML patients

InpatientswithPh+APCML,themediandurationoftreatmentwas22.1months(range:1.6to50.1months),thecumulative

confirmedOHRby1year(52weeks)was75.0%(95%CI:19.4,99.4),aswasthecumulativeCCyRrate,all3patientsmaintained

theirCCyRontreatment.

 

Response by BCR-ABL Mutations at baseline
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TenpatientsintheCPcohorthadmutationsatbaseline(A365V,E453K,E255K,E255V,Q252H,L298V[n=1each],Y253Fand

G250E[n=2each]).OnepatientintheCPcohorthadaF359Imutationidentifiedonstudyday8.OnepatientintheAPcohort

had2mutations(F311LandL387F)atbaseline.IntheCPcohort,amongpatientswithmutations,molecularresponseswere

observedin4/11(36.4%)patients,1patientwithaE255VmutationachievedMMRand3patientswithF359I,Y253FandA365V

respectivelyachievedMR4.5.ThepatientwithmutationsintheAPcohortdidnotachieveanyresponse.

 

Paediatric population

TheEuropeanMedicinesAgencyhasdeferredtheobligationtosubmittheresultsofstudieswiththereferencemedicinal

productcontainingbosutinibinoneormoresubsetsofthepaediatricpopulationinCML(seesection4.2forinformationon

paediatricuse).

5.2 Pharmacokinetic properties

Absorption

Followingadministrationofasingledoseofbosutinib(500 mg)withfoodinhealthysubjects,theabsolutebioavailabilitywas

34%.Absorptionwasrelativelyslow,withamediantime-to-peakconcentration(tmax)reachedafter6hours.Bosutinibexhibits

doseproportionalincreasesinAUCandCmax,overthedoserangeof200to600 mg.FoodincreasedbosutinibCmax1.8-fold

andbosutinibAUC1.7-foldcomparedtothefastingstate.InCMLpatientsatsteadystate,Cmax(geometricmean,coefficientof

variation[CV]%)was145(14) ng/mL,andAUCss(geometricmean,CV%)was2,700(16)ng•h/mLafterdailyadministrationof

bosutinibat400 mgwithfood.After500 mgbosutinibdailywithfood,Cmaxwas200(6) ng/mLandAUCsswas3,640

(12) ng•h/mL.ThesolubilityofbosutinibispH-dependentandabsorptionisreducedwhengastricpHisincreased(seesection

4.5).

 

Distribution

Followingadministrationofasingleintravenousdoseof120 mgbosutinibtohealthysubjects,bosutinibhadamean(%

coefficientofvariation[CV])volumeofdistributionof2,331(32)L,suggestingthatbosutinibisextensivelydistributedtoextra

vasculartissue.

 

Bosutinibwashighlyboundtohumanplasmaproteinsin vitro (94%)andex vivo inhealthysubjects(96%),andbindingwasnot

concentration-dependent.

 

Biotransformation

In vitro andin vivo studiesindicatedthatbosutinib(parentcompound)undergoespredominantlyhepaticmetabolismin

humans.Followingadministrationofsingleormultipledosesofbosutinib(400or500 mg)tohumans,themajorcirculating

metabolitesappearedtobeoxydechlorinated(M2)andN-desmethylated(M5)bosutinib,withbosutinibN-oxide(M6)asa

minorcirculatingmetabolite.ThesystemicexposureofN-desmethylatedmetabolitewas25%oftheparentcompound,while

theoxydechlorinatedmetabolitewas19%oftheparentcompound.All3metabolitesexhibitedactivitythatwas5%thatof

bosutinibinaSrc-transformedfibroblastanchorage-independentproliferationassay.Infaeces,bosutinibandN-desmethyl

bosutinibwerethemajordrug-relatedcomponents. In vitro studieswithhumanlivermicrosomesindicatedthatthemajor

cytochromeP450isozymeinvolvedinthemetabolismofbosutinibisCYP3A4anddruginteractionstudieshaveshownthat

ketoconazoleandrifampicinhadmarkedeffectonthepharmacokineticsofbosutinib(seesection4.5).Nometabolismof

bosutinibwasobservedwithCYPs1A2,2A6,2B6,2C8,2C9,2C19,2D6,2E1,or3A5.

 

Elimination

Inhealthysubjectsgivenasingleintravenousdoseof120 mgbosutinib,themean(%CV)terminaleliminationhalf-lifewas35.5

(24)hours,andthemean(%CV)clearancewas61.9(26)L/h.Inaass-balancestudywithoralbosutinib,anaverageof94.6%of

thetotaldosewasrecoveredin9days;faeces(91.3%)wasthemajorrouteofexcretion,with3.29%ofthedoserecoveredin

urine.Seventy-fivepercentofthedosewasrecoveredwithin96hours.Excretionofunchangedbosutinibinurinewaslowwith

approximately1%ofthedoseinbothhealthysubjectsandthosewithadvancedmalignantsolidtumours.

 

Special populations

 

Hepatic impairment

A200 mgdoseofbosutinibadministeredwithfoodwasevaluatedinacohortof18hepaticallyimpairedsubjects(Child-Pugh

classesA,B,andC)and9matchedhealthysubjects.Cmaxofbosutinibinplasmaincreased2.4-fold,2-fold,and1.5-fold,

respectively,inChild-PughclassesA,B,andC;andbosutinibAUCinplasmaincreased2.3-fold,2-fold,and1.9-fold,

respectively.Thet½ofbosutinibincreasedinhepaticimpairedpatientsascomparedtothehealthysubjects.

 

Renal impairment
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Inarenalimpairmentstudy,asingledoseof200 mgbosutinibwasadministeredwithfoodto26subjectswithmild,moderate,

orsevererenalimpairmentandto8matchinghealthyvolunteers.RenalimpairmentwasbasedonCLCr(calculatedbythe

Cockcroft-Gaultformula)of<30 ml/min(severerenalimpairment),30CLCr50 ml/min(moderaterenalimpairment),or

50<CLCr≤80 ml/min(mildrenalimpairment).SubjectswithmoderateandsevererenalimpairmenthadanincreaseinAUC

overhealthyvolunteersof35%and60%,respectively.MaximalexposureCmaxincreasedby28%and34%inthemoderateand

severegroups,respectively.Bosutinibexposurewasnotincreasedinsubjectswithmildrenalimpairment.Theelimination

half-lifeofbosutinibinsubjectswithrenalimpairmentwassimilartothatinhealthysubjects.

 

Doseadjustmentsforrenalimpairmentwerebasedontheresultsofthisstudy,andtheknownlinearpharmacokineticsof

bosutinibinthedoserangeof200to600 mg.

 

Age, gender and race

Noformalstudieshavebeenperformedtoassesstheeffectsofthesedemographicfactors.Populationpharmacokinetic

analysesinpatientswithPh+leukaemiaormalignantsolidtumourandinhealthysubjectsindicatethattherearenoclinically

relevanteffectsofage,genderorbodyweight.PopulationpharmacokineticanalysesrevealedthatAsianshada18%lower

clearancecorrespondingtoanapproximately25%increaseinbosutinibexposure(AUC).

 

Paediatric population

Bosutinibhasnotyetbeenstudiedinchildrenandadolescentslessthan18yearsofage.

5.3 Preclinical safety data

Bosutinibhasbeenevaluatedinsafetypharmacology,repeateddosetoxicity,genotoxicity,reproductivetoxicity,and

phototoxicitystudies.

 

Safety pharmacology

Bosutinibdidnothaveeffectsonrespiratoryfunctions.Inastudyofthecentralnervoussystem(CNS),bosutinibtreatedrats

displayeddecreasedpupilsizeandimpairedgait.Anoobservedeffectlevel(NOEL)forpupilsizewasnotestablished,butthe

NOELforimpairedgaitoccurredatexposuresapproximately11-timesthehumanexposureresultingfromtheclinicaldoseof

400 mgand8-timesthehumanexposureresultingfromtheclinicaldoseof500 mg(basedonunboundCmaxintherespective

species).Bosutinibactivityin vitro inhERGassayssuggestedapotentialforprolongationofcardiacventricularrepolarisation

(QTc).Inanoralstudyofbosutinibindogs,bosutinibdidnotproducechangesinbloodpressure,abnormalatrialorventricular

arrhythmias,orprolongationofthePR,QRS,orQTcoftheECGatexposuresupto3-timesthehumanexposureresultingfrom

theclinicaldoseof400 mgand2-timesthehumanexposureresultingfromtheclinicaldoseof500 mg(basedonunbound

Cmaxintherespectivespecies).Adelayedincreaseinheartratewasobserved.Inanintravenousstudyindogs,transient

increasesinheartrateanddecreasesinbloodpressureandminimalprolongationoftheQTc(<10 msec)wereobservedat

exposuresrangingfromapproximately6-timesto20-timesthehumanexposureresultingfromtheclinicaldoseof400 mgand

4-timesto15-timesthehumanexposureresultingfromtheclinicaldoseof500 mg(basedonunboundCmaxintherespective

species).Therelationshipbetweentheobservedeffectsandmedicinalproducttreatmentwereinconclusive.

 

Repeated-dose toxicity

Repeated-dosetoxicitystudiesinratsofupto6monthsindurationandindogsupto9monthsindurationrevealedthe

gastrointestinalsystemtobetheprimarytargetorganoftoxicityofbosutinib.Clinicalsignsoftoxicityincludedfoecalchanges

andwereassociatedwithdecreasedfoodconsumptionandbodyweightlosswhichoccasionallyledtodeathorelective

euthanasia.

 

Histopathologically,luminaldilation,gobletcellhyperplasia,haemorrhage,erosion,andoedemaoftheintestinaltract,and

sinuserythrocytosisandhaemorrhageinthemesentericlymphnodes,wereobserved.Theliverwasalsoidentifiedasatarget

organinrats.Toxicitieswerecharacterisedbyanincreaseinliverweightsincorrelationwithhepatocellularhypertrophywhich

occurredintheabsenceofelevatedliverenzymesormicroscopicsignsofhepatocellularcytotoxicity,andisofunknown

relevancetohumans.Theexposurecomparisonacrossspeciesindicatesthatexposuresthatdidnotelicitadverseeventsinthe

6-and9-monthtoxicitystudiesinratsanddogs,respectively,weresimilartothehumanexposureresultingfromaclinicaldose

of400 mgor500 mg(basedonunboundAUCintherespectivespecies).

 

Genotoxicity

Genotoxicitystudiesinbacterialin vitro systemsandinmammalianin vitro andin vivo systemswithandwithoutmetabolic

activationdidnotrevealanyevidenceforamutagenicpotentialofbosutinib.

 

Reproductive toxicity and development toxicity
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Inaratfertilitystudy,fertilitywasslightlydecreasedinmales.Femaleswereobservedwithincreasedembryonicresorptions,

anddecreasesinimplantationsandviableembryos.Thedoseatwhichnoadversereproductiveeffectswereobservedinmales

(30 mg/kg/day)andfemales(3 mg/kg/day)resultedinexposuresequalto0.6-timesand0.3-times,respectively,thehuman

exposureresultingfromtheclinicaldoseof400 mg,and0.5-timesand0.2-times,respectively,thehumanexposureresulting

fromtheclinicaldoseof500 mg(basedonunboundAUCintherespectivespecies).Aneffectonmalefertilitycannotbe

excluded(seesection4.6).

 

Foetalexposuretobosutinib-derivedradioactivityduringpregnancywasdemonstratedinaplacentaltransferstudyingravid

Sprague-Dawleyrats.Inaratpre-andpostnataldevelopmentstudy,therewerereducednumberofpupsbornat≥

30 mg/kg/day,andincreasedincidenceoftotallitterlossanddecreasedgrowthofoffspringafterbirthoccurredat

70 mg/kg/day.Thedoseatwhichnoadversedevelopmenteffectswereobserved(10 mg/kg/day)resultedinexposuresequal

to1.3-timesand1.0-timeshumanexposureresultingfromtheclinicaldoseof400 mgand500 mg,respectively(basedon

unboundAUCintherespectivespecies).Inarabbitdevelopmentaltoxicitystudyatthematernallytoxicdose,therewerefoetal

anomaliesobserved(fusedsternebrae,and2foetuseshadvariousvisceralobservations),andaslightdecreaseinfoetalbody

weight.Theexposureatthehighestdosetestedinrabbits(10 mg/kg/day)thatdidnotresultinadversefoetaleffectswas

0.9-timesand0.7-timesthehumanexposureresultingfromtheclinicaldoseof400 mgor500 mg,respectively(basedon

unboundAUCintherespectivespecies).

 

Followingasingleoral(10 mg/kg)administrationof[14C]radiolabelledbosutinibtolactatingSprague-Dawleyrats,

radioactivitywasreadilyexcretedintobreastmilkasearlyas0.5hrafterdosing.Concentrationofradioactivityinmilkwasup

to8-foldhigherthaninplasma.Thisallowedmeasurableconcentrationsofradioactivitytoappearintheplasmaofnursing

pups.

 

Carcinogenicity

Bosutinibwasnotcarcinogenicinthe2-yearratand6-monthrasH2mousecarcinogenicitystudies.

 

Phototoxicity

BosutinibhasdemonstratedtheabilitytoabsorblightintheUV-BandUV-Arangeandisdistributedintotheskinanduveal

tractofpigmentedrats.However,bosutinibdidnotdemonstrateapotentialforphototoxicityoftheskinoreyesinpigmented

ratsexposedtobosutinibinthepresenceofUVradiationatbosutinibexposuresupto3-timesand2-timesthehuman

exposureresultingfromtheclinicaldoseof400or500 mg,respectively(basedonunboundCmaxintherespectivespecies).

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Tablet core

Cellulose,microcrystalline(E460)

Croscarmellosesodium(E468)

Silica,colloidalanhydrous

Magnesiumstearate

 

Film coating

Poly(vinylalcohol)(E1203)

Macrogols

Talc(E553b)

Titaniumdioxide(E171)

Ironoxideyellow(E172)

Ironoxidered(E172)

6.2 Incompatibilities

Notapplicable

6.3 Shelf life

2years

6.4 Special precautions for storage
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Thismedicinalproductdoesnotrequireanyspecialstorageconditions.

6.5 Nature and contents of container

ThetabletsarepackagedinAlu/PVC/Alu/OPAblisterpacksorAlu/PVC/Alu/OPAperforatedunitdoseblisterpacks.

 

BosutinibClonmel400 mgfilm-coatedtablets

Eachcartoncontains28or112tablets

Eachcartoncontains28x1or112x1tablets

 

Notallpacksizesmaybemarketed.

6.6 Special precautions for disposal

Anyunusedmedicinalproductorwastematerialshouldbedisposedofinaccordancewithlocalrequirements.
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