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IPAR

 

Public Assessment Report for a

Medicinal Product for Human Use

 

ScientificDiscussion

Leukeran2mgfilm-coatedtablets

Chlorambucil

PA1691/007/001

ThePublicAssessmentReportreflectsthescientificconclusionreachedbytheHealthProductsRegulatoryAuthority(HPRA)at

theendof theevaluationprocess andprovides a summaryof thegrounds for approvalof amarketingauthorisation for a

specificmedicinal product for humanuse. It ismade availableby theHPRA for information to thepublic, after deletionof

commercially sensitive information. The legal basis for its creation and availability is contained in Article 21 of Directive

2001/83/EC,asamended. It isa concisedocumentwhichhighlights themainpartsof thedocumentationsubmittedby the

applicantandthescientificevaluationcarriedoutbytheHPRAleadingtotheapprovalofthemedicinalproductformarketing

inIreland.
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I. INTRODUCTION

Basedonthereviewofthedataonquality,safetyandefficacy,theRMSconsidersthattheapplicationforLeukeran2mg

film-coatedtablets,fromAspenPharmaTradingLimitedforthetreatmentof:

- Hodgkin'sdisease;

- Certainformsofnon-Hodgkin'slymphoma;

- Chroniclymphocyticleukaemia;

- Waldenstrom'smacroglobulinaemia.

isapprovable.

 

TheHPRAgrantedanationalmarketingauthorisationgrantedin1979.

 

ThisapplicationconcernsamutualrecognitionprocedurewithIrelandactingas

ReferenceMemberStateandSpainastheConcernedMemberState.Itis

bibliographic,submittedunderarticle10aofDirective2001/83/ECasamended,so

calledwell-establishedmedicinaluse.

 

Asthisisanoncologymedicine,theproductisprescriptiononlywhichmaynotbe

Renewedandtobeprescribedbyaspecialist.

 

TheSummaryofProductCharacteristicsfor(SmPC)forthismedicinalproductisavailableontheHPRA'swebsiteat

www.hpra.ie

Nameoftheproduct Leukeran2mgfilm-coatedtablets

Name(s)oftheactivesubstance(s)(INN) Chlorambucil

Pharmacotherapeuticclassification(ATCcode) L01AA02

Pharmaceuticalformandstrength(s) Film-coatedtablet;2mg

MarketingAuthorisationNumber(s)inIreland(PA)  PA1691/007/001

MarketingAuthorisationHolder AspenPharmaTradingLimited

MRP/DCPNo. IE/H/0557/001/MR

ReferenceMemberState IE

ConcernedMemberState ES

II. QUALITY ASPECTS

II.1.  Introduction

 

ThisapplicationisforLeukeran2mgfilm-coatedtablets.

 

II.2  Drug substance

 

TheactivesubstanceisChlorambucil,anestablishedactivesubstancedescribedintheEuropeanPharmacopoeia,andis

manufacturedinaccordancewiththeprinciplesofGoodManufacturingPractice(GMP)

 

Theactivesubstancespecificationisconsideredadequatetocontrolthequalityandmeetscurrentpharmacopoeial

requirements.Batchanalyticaldatademonstratingcompliancewiththisspecificationhasbeenprovided.

 

II.3  Medicinal product

 

P.1 Composition

 

Theexcipientsinthemedicinalproductarelistedinsection6.1oftheSmPC.

Avisualdescriptionoftheproductisincludedinsection3oftheSmPC.

 

P.2 PharmaceuticalDevelopment

 

http://www.hpra.ie/
http://www.hpra.ie/
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Theproductisanestablishedpharmaceuticalformanditsdevelopmentisadequatelydescribedinaccordancewiththe

relevantEuropeanguidelines.

 

P.3 ManufactureoftheProduct

 

Theproductismanufacturedinaccordancewiththeprinciplesofgoodmanufacturingpractice(GMP)atsuitablyqualified

manufacturingsites.

 

ThemanufacturingprocesshasbeenvalidatedaccordingtorelevantEuropeanguidelinesandtheprocessisconsideredtobe

sufficientlyvalidated.

 

P.4 ControlofOtherSubstances(Excipients)

 

AllingredientscomplywithPh.Eur.orareadequatelycontrolledbythemanufacturer'sspecifications.

 

P.5 ControlofFinishedProduct

 

TheFinishedProductSpecificationisbasedonthepharmacopoeialmonographfortablets,andthetestsandcontrollimitsare

consideredappropriateforthistypeofproduct.

 

Theanalyticalmethodsusedaredescribedinsufficientdetailandaresupportedbyvalidationdata.

 

Batchanalyticaldataforanumberofbatchesfromtheproposedproductionsite(s)havebeenprovided,anddemonstratethe

abilityofthemanufacturertoproducebatchesoffinishedproductofconsistentquality.

 

P.7 Packagingmaterial

 

Theapprovedpackagingforthisproductisdescribedinsection6.5oftheSmPC.

 

EvidencehasbeenprovidedthatthepackagingcomplieswithPh.Eur./EUlegislationforusewithfoodstuffsrequirements.

 

P.8 StabilityoftheFinishedProduct

 

StabilitydataonthefinishedproductintheproposedpackaginghavebeenprovidedinaccordancewithEUguidelinesand

supporttheshelf-lifeandstorageconditionslistedinsections6.3and6.4oftheSmPC.

 

II.4  Discussion on Chemical and Pharmaceutical Aspects

 

Theimportantqualitycharacteristicsoftheproductarewell-definedandcontrolled.Satisfactorychemicalandpharmaceutical

documentationhasbeenprovided,assuringconsistentqualityofLeukeran2mgfilm-coatedtablets.

III. NON-CLINICAL ASPECTS

III.1  Introduction

 

Pharmacodynamic,pharmacokineticandtoxicologicalpropertiesofchlorambucilarewellknown.Aschlorambucilisawidely

used,well-knownactivesubstance,theapplicanthasnotprovidedadditionalstudiesandfurtherstudiesarenotrequired.

Overviewbasedonliteraturereviewis,thus,appropriate.Abriefsummaryoftheliteraturesubmittedisprovidedbelow.

 

ReferenceismadetothepublishedscientificliteratureintheNon-ClinicalOverviewbuttheGLPstatusofthesestudiescannot

beassumedorverified.

 

III.2  Pharmacology 

Thepharmacologyofchlorambuciliswellknown.Chlorambucilisanitrogenmustardcytotoxicalkylatingagentwithalong

historyofuseinthetreatmentofneoplasticdisease.ChlorambucilisabifunctionalalkylatingagentthatformsDNAcrosslinks,

whichinhibitreplicationinproliferatingcells.Themajormetaboliteofchlorambucil,phenylaceticacidmustard,isalsoa

bifunctionalalkylatingagentwhichcontributestotheanti-tumoureffectofthedrug.Chlorambuciliscytotoxic,itsreactivity

withDNA,RNAandproteinscancausecelldeath,resultinginsignificantadverseeffectsincludingtissuetoxicityandsecondary
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malignancies,likelyduetoinducedgeneticdamage.Hematotoxiceffectsuchaslymphoctopeniaandprofoundbonemarrow

depletionarealsoreportedinrats.

 

III.3  Pharmacokinetics 

 

Chlorambucilisrapidlyabsorbedfollowingoraladministrationinratsandisgenerallyconcentratedintheplasma,asactive

uptakeintothetissuesdoesnotoccur.However,chlorambucilishighlylipophilicandaweakacid,thereforeitcanbetakenup

intocellsbypassivediffusion,withthehighesttissueconcentrationspresentinkidneyandlivertissuesintherat.Chlorambucil

anditsmetabolitesareextensivelyboundtoplasmaandtissueproteins,99.6%plasma-protein-boundintherat.Chlorambucil

isextensivelyandrapidlymetabolisedintheratwithlessthan1%chlorambucil,anditsmajormetabolitephenylaceticacid

mustard,excretedintheurinein24hours.Themajormetaboliteofchlorambucil,phenylaceticacidmustard,isalsoa

bifunctionalalkylatingagentwhichcontributestotheanti-tumoureffectofthedrugandmaybeamoreactiveanti-tumour

agent.Enhancedchlorambucil-relatedtoxicityassociatedwithco-administrationoftheanti-inflammatoryagent,

phenylbutazone,wasdemonstratedinmice.Thisisduetodisplacementofalkylatingagentboundtoserumproteins,resulting

inenhancedcytotoxicity.

 

III.4  Toxicology 

 

Aswithothercytotoxicagents,chlorambucilismutagenicinin vitroandin vivogenotoxicitytestsandcarcinogenicviaa

genotoxicmechanism.Appropriatewarningsregardingthemutagenicityandcarcinogenicityofchlorambucilareincludedin

section4.4and5.3oftheSmPCtoaddressthisissue.

 

Non-clinicalreproductiveanddevelopmentaltoxicitydatafromtheliteratureindicatethatchlorambucilisembryolethaland

teratogenicinratswithevidenceoftoxicitytofertility.Chlorambucilmaycausesuppressionofovarianfunctionand

amenorrhoeahasbeenreportedfollowingchlorambuciltherapy.Inrats,chlorambucilhasbeenshowntodamage

spermatogenesisandcausetesticularatrophy.Furthermore,chlorambucilhasbeenshowntoinducedevelopmental

abnormalities,suchasshortorkinkytail,microcephalyandexencephaly,digitalabnormalitiesincludingectro‑,brachy‑,syn‑

andpolydactylyandlong‑boneabnormalitiessuchasreductioninlength,absenceofoneormorecomponents,totalabsence

ofossificationsitesintheembryoofmiceandratsfollowingasingleoraladministrationof4‑20 mg/kg.Chlorambucilhasalso

beenshowntoinducerenalabnormalitiesintheoffspringofratsfollowingasingleintraperitonealinjectionof3‑6 mg/kg.

Hence,chlorambucilmaybeteratogenicandshouldnotbeusedinpregnancy,particularlyinthefirsttrimester.Adequate

contraceptiveprecautionsshouldbeadvisedwheneitherpartnerisreceivingLeukeran,andpartnersshouldbeinformedofthe

drugseffectongermcells.Also,lactatingmothersreceivingLeukeranshouldnotbreast-feed.Appropriateinformationis

includedinsections4.6and5.3oftheSmPCregardingthesetoxicities.

 

III.5  Ecotoxicity/environmental risk assessment

 

Theactivesubstance,chlorambucilhasaPECsurfacewaterbelowtheactionlimitof0.01µg/ml,calculatedusingarevisedFpen

basedondiseaseprevalencedata.Inaddition,alogKowof1.7isreported,indicatingthatchlorambucilisnotaPBTsubstance.

Consideringthedata,Leukeranisnotexpectedtoposearisktotheenvironment.

 

III.6  Discussion on the non-clinical aspects

 

Aschlorambucilisawell-knownactivesubstances,thisisabibliographicapplicationwithnonewnon-clinicalstudies

conductedbytheapplicant.Thesubmittedoverviewoftheavailablenon-clinicalpharmacodynamic,pharmacokineticand

toxicologicaldataisacceptable.Non-clinicalliteraturedataindicatesignificanttoxicitiesassociatedwithchlorambucil,

includinggenotoxicity,carcinogenicity,embryolethality,teratogenicityandeffectsonfertility.Thesetoxicitiesareassociated

withthemechanismofactionoftheproductandrelevantinformationisincludedinsections4.4,4.6and5.3oftheSmPCs.

Therearenorecentnon-clinicalstudiesraisingsafetyconcernsnotpreviouslyidentified.

IV. CLINICAL ASPECTS

IV.1    Introduction

 

Chlorambucilisawellknownactivesubstancewithestablishedefficacyandtolerability.

 

ThecontentoftheSmPCapprovedduringtheMRprocedureisinaccordancewiththecurrentlyauthorisednationalproduct

LeukeranbyAspen.



HealthProductsRegulatoryAuthority

10August2020 CRN009HV5 Page6of9

 

Thegroundsandevidenceusedfordemonstratingthattheconstituentsof

chlorambucilhaveawell-establishedusewithanacceptablelevelofsafetyandefficacy

isacceptable.Thecurrentdocumentsummarisestheresultsofchlorambucilclinical

studiespublishedsincetheoriginalregulatoryapproval.

 

InrelationtoGCP,theapplicationisbasedonpublishedliteraturedata;nonewstudiesspecifictothisproductapplicationare

includedinthedossier.

 

IV.2  Pharmacokinetics

 

Absorption

 

Chlorambuciliswellabsorbedbypassivediffusionfromthegastrointestinaltractandismeasurablewithin15-30minutesof

administration.Thebioavailabilityoforalchlorambucilisapproximately70%to100%followingadministrationofsingledoses

of10-200mg.Inastudyof12patientsadministeredapproximately0.2mg/kgoforalchlorambucil,themeandoseadjusted

maximumplasmaconcentration(492160nanograms/ml)occurredbetween0.25and2hoursafteradministration.

 

Consistentwiththerapid,predictableabsorptionofchlorambucil,theinter-individualvariabilityintheplasma

pharmacokineticsofchlorambucilhasbeenshowntoberelativelysmallfollowingoraldosagesofbetween15and70mg

(2-foldintra-patientvariability,anda2-4foldinterpatientvariabilityinAUC).

 

Theabsorptionofchlorambucilisreducedwhentakenafterfood.Inastudyoftenpatients,foodintakeincreasedthemedian

timetoreachCmaxbygreaterthan100%,reducedthepeakplasmaconcentrationbygreaterthan50%andreducedmean

AUC(0-)byapproximately27%(seesection4.2).

 

Distribution

 

Chlorambucilhasavolumeofdistributionofapproximately0.14-0.24L/kg.Chlorambucilcovalentlybindstoplasmaproteins,

primarilytoalbumin(98%),andcovalentlybindstoredbloodcells.

 

Biotransformation

 

Chlorambucilisextensivelymetabolisedintheliverbymonodichloroethylationandβ-oxidation,formingphenylaceticacid

mustard(PAAM)asthemajormetabolite,whichpossessesalkylatingactivityinanimals.ChlorambucilandPAAMdegradein

vivoformingmonohydroxyanddihydroxyderivatives.Inaddition,chlorambucilreactswithglutathionetoformmono-and

diglutathionylconjugatesofchlorambucil.

 

Followingtheadministrationofapproximately0.2mg/kgoforalchlorambucil,PAAMwasdetectedintheplasmaofsome

patientsasearlyas15minutesandmeandoseadjustedplasmaconcentration(Cmax)of30673nanograms/mloccurred

within1to3hours.

 

Elimination

 

Theterminalphaseeliminationhalf-liferangesfrom1.3-1.5hoursforchlorambucilandisapproximately1.8hoursforPAAM. 

TheextentofrenalexcretionofunchangedchlorambucilorPAAMisverylow;lessthan1%oftheadministereddoseofeachof

theseisexcretedintheurinein24hours,withtherestofthedoseeliminatedmainlyasmonohydroxyanddihydroxy

derivatives.

 

IV.3  Pharmacodynamics

 

PharmacotherapeuticGroup:Antineoplasticandimmunomodulatingagents,antineoplasticagents,alkylatingagents,nitrogen

mustardanalogues,ATCCode:L01AA02.

 

Mechanism of action

 

Chlorambucilisanaromaticnitrogenmustardderivativewhichactsasabifunctionalalkylatingagent.

InadditiontointerferencewithDNAreplication,chlorambucilinducescellularapoptosisviatheaccumulationofcytosolicp53

andsubsequentactivationofanapoptosispromoter(Bax).
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Pharmacodynamic effects

 

Thecytotoxiceffectofchlorambucilisduetobothchlorambucilanditsmajormetabolite,phenylaceticacidmustard.

 

Mechanism of resistance

 

Chlorambucilisanaromaticnitrogenmustardderivativeandresistancetonitrogenmustardshasbeenreportedtobe

secondaryto:alterationsinthetransportoftheseagentsandtheirmetabolitesviavariousmulti-resistantproteins,alterations

inthekineticsoftheDNAcross-linksformedbytheseagentsandchangesinapoptosisandalteredDNArepairactivity.

Chlorambucilisnotasubstrateofmulti-resistantprotein1(MRP1orABCC1),butitsglutathioneconjugatesaresubstratesof

MRP1(ABCC1)andMRP2(ABCC2).

 

IV.4  Clinical Efficacy 

 

Chlorambucil(CLB)isindicatedinthetreatmentofHodgkin'sdisease(HD),certainformsofnon-Hodgkin'slymphoma,chronic

lymphocyticleukaemia(CLL)andWaldenstrom'smacroglobulinaemia(WM). TheproducthasbeenauthorisedinIrelandsince

1979andnaturally,clinicalpracticehasevolvedsincethen.

 

Theapplicantpresenteddatafrom54clinicaltrialspublishedinthescientificliterature(uptoNovember2014)relatingtothe

efficacyofCLBintreatmentoftheseindications,whetheraloneorincombinationchemotherapyregimensandwhetherin

achievementofcompleteremission,progressionoreventfreesurvivaland/oroverallsurvival. Clinicalstudies,uptoand

includingrandomisedcontrolledclinicaltrials,werecitedinsupportofefficacyofCLBandtherefinementovertimeand

scientificevolutiontocurrentindications. Theapplicantprovidedathoroughdiscussionofthisliteratureandefficacyinthe

proposedindicationsisdeemedsupported.

 

IV.5  Clinical Safety 

 

Thesafetyprofileofchlorambuciliswellknownandestablishedwithatoxicityprofile

thatisclinicallyacceptableinlightofitsmechanismofactionandpatientprofile.

 

Thesafetyprofileofchlorambuciliswelldefinedandsupportedbymanydecadesofpost-marketingexperienceofitsuseasan

oralantineoplasticagent,whenusedasindicatedandattherecommendeddose.

 

Theapplicantcites20clinicalstudiesprovidingsafetydataontheuseofCLBinHD,FollicularLyphoma&MantleCell

Lymphoma,MALTLymphoma,WMandCLL.

 

Chlorambucilisauthorisedforadministrationasasingleagentorasacomponentofcombinationchemotherapy.Bone

marrowsuppression,expectedfromthepharmacologicalactionofthedrug,isthedoselimitingtoxicity. Themain

non-haematologicaltoxicitiesaregastrointestinalandinfection(secondarytobonemarrowsuppression);lungtoxicityand

peripheralneuropathhavealsobeenreported. 

 

Risk management plan (RMP)

Themarketingauthorisationholder(MAH)hassubmittedariskmanagementplaninaccordancewiththerequirementsof

Directive2001/83/ECasamended.AsummaryofthesafetyconcernsforthesolutionforinfusionasapprovedintheRMPis

providedbelow:

 

Summary of safety concerns for injection 

Importantidentifiedrisks

Secondaryhaematologicmalignancies

BoneMarrowSuppression

Interstitialpulmonaryfibrosis,interstitialpneumonia

Importantpotentialrisks Reproductivetoxicity,includingteratogenicity

Missinginformation

Useinhepatic-impairedpatients

Useduringbreastfeeding

Longtermsafetydatainchildren

 

Routinepharmacovigilanceisconsideredsufficienttoidentifyandcharacterisethe

risksoftheproduct.

Routineriskminimisationmeasuresaresufficienttominimisetherisksoftheproduct
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intheproposedindication.

 

Theapplicantreferencesthelastperiodicsafetyupdatereport(PSUR)forCLB(22June2013to21June2014)whichusesthe

numberofCLBtabletssoldworldwideasanalternativemeasuretopatientexposure,duetovariationinCLBdosageregimens

forvariousindications. TheestimatedcumulativenumberofCLBtabletssoldworldwideinthereferenceperiodis606.7million

2mgtabletsand136million5mgtablets. NonewsafetyissueswereidentifiedtoresultinchangestotheReferenceSafety

Information;theapplicantconcludesthatthesafetyprofileofCLBisadequatelyreflectedinthereferencesafetyinformation. 

ThenextPSURsubmissiondateontheEURDListforCLBis13December2025,asubmissionfrequencyintervalof13years.

 

WithregardtoPSURsubmission,theMAHshouldtakethefollowingintoaccount:

 

PSURsshallbesubmittedinaccordancewiththerequirementssetoutinthelistofUnionreferencedates(EURDlist)provided

forunderArticle107c(7)ofDirective2001/83/ECandpublishedontheEuropeanmedicinesweb-portal.Marketing

authorisationholdersshallcontinuouslychecktheEuropeanmedicinesweb-portalfortheDLPandfrequencyofsubmissionof

thenextPSUR.

 

FormedicinalproductsauthorizedunderthelegalbasisofArticle10(1)orArticle10aofDirective2001/83/EC,noroutine

PSURsneedtobesubmitted,unlessotherwisespecifiedintheEURDlist.

 

FormedicinalproductsthatdonotfallwithinthecategorieswaivedoftheobligationtosubmitroutinePSURsbytherevised

pharmacovigilancelegislation,theMAHshouldfollowtheDLPaccordingtotheEURDlist.

 

IV.6    Discussion on the clinical aspects

 

Astheuseofchlorambuciliswellestablishedandsupportedbymanypublicationsover

theyearsconcerningbothitssafetyandefficacy,nonewclinicalstudiestoevaluate

thebenefit/riskbalanceweresubmittedbytheapplicant.Instead,referenceismade

totheprovidedscientificliterature.

 

Theoverallbenefitriskforthisproductfromaclinicalperspectiveispositive.No

potentialseriousrisktopublichealthhasbeenidentified.Thisisawell-established

productfromasafety&efficacyperspective.

V. OVERALL CONCLUSIONS

Astheuseofchlorambuciliswellestablishedandsupportedbymanypublicationsover

theyearsconcerningbothitssafetyandefficacy,nonewclinicalstudiestoevaluate

thebenefit/riskbalanceweresubmittedbytheapplicant.Instead,referenceismade

totheprovidedscientificliterature.

 

Theliteraturepresentedsupportstheauthorisedindicationsandtheknownsafetyandefficacyprofile. Inviewofthemorbidity

andmortalityoftheauthorisedindicationstherearenoabsolutecontraindicationsexceptuseinnon-malignantdiseaseand

hypersensitivitytotheactivesubstance.

 

TheApplicantreportschlorambucilremainsunderstudyinclinicaltrialstoascertainitsbenefitalongsidenewagents,givenits

favourabletoxicityprofilecomparedtootherantineoplasticagents,particularlyintheelderlyand/orthoseunfitfornew

standardtreatmentregimens.

 

Theoverallbenefitriskforthisproductfromaclinicalperspectiveispositive.No

potentialseriousrisktopublichealthhasbeenidentified.Thisisawell-established

productfromasafety&efficacyperspective.

 

Inviewofthelifethreateningnatureandassociatedmorbidityoftheauthorisedindications,itisconcludedthatoralCLB,when

usedasindicatedandattherecommendeddose,continuestohaveapositivebenefit/riskratiointhetreatmentof:

 

• Hodgkin'sdisease,

• Certainformsofnon-Hodgkin'slymphoma,

• Chroniclymphocyticleukaemiaand
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• Waldenstrom'smacroglobulinaemia.

 

InlightofthetypeofapplicationandlongevityofitslicenseinIreland,theproductisapprovable.

 

TheMAHhasprovidedwrittenconfirmationthatsystemsandservicesareinplaceto

ensurecompliancewiththeirpharmacovigilanceobligations.

VI. REVISION DATE

ThemarketingauthorisationhasbeengrantedunlimitedvalidityintheRMS.


