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SUMMARYOFPRODUCTCHARACTERISTICS

1 NAMEOFTHEMEDICINALPRODUCT
PemetrexedSeacross500mgpowderforconcentrateforsolutionfor
infusion

2 QUALITATIVEANDQUANTITATIVECOMPOSITION
Eachvialcontains500mgofpemetrexed(aspemetrexeddisodium).

Afterreconstitution(seesection6.6),eachvialcontains25mg/mlof
pemetrexed.

Excipientswithknowneffect:

Each500mgvialcontainslessthan2.34mmol(54mg)ofsodium.

Forthefulllistofexcipientsseesection6.1.

3 PHARMACEUTICALFORM
Powderforconcentrateforsolutionforinfusion.

Whitetoeitherlightyelloworgreen-yellowlyophilisedpowder.

4 CLINICALPARTICULARS

4.1 Therapeuticindications

Malignantpleuralmesothelioma

PemetrexedSeacrossincombinationwithcisplatinisindicatedforthe
treatmentofchemotherapynaïvepatientswithunresectablemalignant
pleuralmesothelioma.

Non-smallcelllungcancer

PemetrexedSeacrossincombinationwithcisplatinisindicatedforthefirst
linetreatmentofpatientswithlocallyadvancedormetastaticnon-smallcell
lungcancerotherthanpredominantlysquamouscellhistology(seesection
5.1).

PemetrexedSeacrossisindicatedasmonotherapyforthemaintenance
treatmentoflocallyadvancedormetastaticnon-smallcelllungcancerother
thanpredominantlysquamouscellhistologyinpatientswhosediseasehas
notprogressedimmediatelyfollowingplatinum-basedchemotherapy(see
section5.1).

PemetrexedSeacrossisindicatedasmonotherapyforthesecondline
treatmentofpatientswithlocallyadvancedormetastaticnon-smallcelllung
cancerotherthanpredominantlysquamouscellhistology(seesection5.1).

4.2 Posologyandmethodofadministration

Posology:

PemetrexedSeacrossmustonlybeadministeredunderthesupervisionofa
physicianqualifiedintheuseofanti-cancerchemotherapy.

PemetrexedSeacrossincombinationwithcisplatin
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TherecommendeddoseofPemetrexedSeacrossis500mg/m2ofbody
surfacearea(BSA)administeredasanintravenousinfusionover10minutes
onthefirstdayofeach21-daycycle.Therecommendeddoseofcisplatinis
75mg/m2BSAinfusedovertwohoursapproximately30minutesafter
completionofthepemetrexedinfusiononthefirstdayofeach21-daycycle.
Patientsmustreceiveadequateanti-emetictreatmentandappropriate
hydrationpriortoand/orafterreceivingcisplatin(seealsocisplatinSummary
ofProductCharacteristicsforspecificdosingadvice).

PemetrexedSeacrossassingleagent

Inpatientstreatedfornon-smallcelllungcancerafterpriorchemotherapy,the
recommendeddoseofpemetrexedis500mg/m2BSAadministeredasan
intravenousinfusionover10minutesonthefirstdayofeach21-daycycle.

Premedicationregimen

Toreducetheincidenceandseverityofskinreactions,acorticosteroidshould
begiventhedaypriorto,onthedayof,andthedayafterpemetrexed
administration.Thecorticosteroidshouldbeequivalentto4mgof
dexamethasoneadministeredorallytwiceaday(seesection4.4).

Toreducetoxicity,patientstreatedwithpemetrexedmustalsoreceive
vitaminsupplementation(seesection4.4).Patientsmusttakeoralfolicacid
oramultivitamincontainingfolicacid(350to1000micrograms)onadaily
basis.Atleastfivedosesoffolicacidmustbetakenduringthesevendays
precedingthefirstdoseofpemetrexed,anddosingmustcontinueduringthe
fullcourseoftherapyandfor21daysafterthelastdoseofpemetrexed.
PatientsmustalsoreceiveanintramuscularinjectionofVitaminB12(1000
micrograms)intheweekprecedingthefirstdoseofpemetrexedandonce
everythreecyclesthereafter.SubsequentVitaminB12injectionsmaybegiven
onthesamedayaspemetrexed.

Monitoring

Patientsreceivingpemetrexedshouldbemonitoredbeforeeachdosewitha
completebloodcount,includingadifferentialwhitecellcount(WCC)and
plateletcount.Priortoeachchemotherapyadministrationbloodchemistry
testsshouldbecollectedtoevaluaterenalandhepaticfunction.Beforethe
startofanycycleofchemotherapy,patientsarerequiredtohavethefollowing:
absoluteneutrophilcount(ANC)shouldbe≥1500cells/mm3andplatelets
shouldbe≥100,000cells/mm3.

Creatinineclearanceshouldbe≥45ml/min.

Thetotalbilirubinshouldbe≤1.5timesupperlimitofnormal.Alkaline
phosphatase(AP),aspartateaminotransferase(ASTorSGOT)andalanine
aminotransferase(ALTorSGPT)shouldbe≤3timesupperlimitofnormal.
Alkalinephosphatase,ASTandALT≤5timesupperlimitofnormalis
acceptableifliverhastumourinvolvement.

Doseadjustments

Doseadjustmentsatthestartofasubsequentcycleshouldbebasedonnadir
haematologiccountsormaximum non-haematologictoxicityfrom the
precedingcycleoftherapy.Treatmentmaybedelayedtoallowsufficienttime
forrecovery.Uponrecoverypatientsshouldberetreatedusingtheguidelines
inTables1,2and3,whichareapplicableforpemetrexedusedasasingle
agentorincombinationwithcisplatin.
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Table1-DosemodificationtableforPemetrexed(assingleagentorincombination)
andcisplatin–Haematologictoxicities

NadirANC<500/mm3andnadirplatelets
≥50,000/mm3

75%ofpreviousdose(bothpemetrexedand
cisplatin)

Nadirplatelets<50,000/mm3regardless
ofnadirANC

75%ofpreviousdose(bothpemetrexedand
cisplatin)

Nadirplatelets<50,000/mm3with

bleeding
a,

regardlessofnadirANC

50%ofpreviousdose(bothpemetrexedand
cisplatin)

a

ThesecriteriameettheNationalCancerInstituteCommonToxicityCriteria(CTCv2.0;NCI
1998)definitionof≥CTCGrade2bleeding.

Ifpatientsdevelopnon-haematologictoxicities≥Grade3(excluding
neurotoxicity),pemetrexedshouldbewithhelduntilresolutiontolessthanor
equaltothepatient’spre-therapyvalue.Treatmentshouldberesumed
accordingtotheguidelinesinTable2.

Table2-DosemodificationtableforPemetrexed(assingleagentorincombination)

andcisplatin–Non-haematologictoxicities
a,b

DoseofPemetrexed
(mg/m2)

Doseforcisplatin
(mg/m2)

AnyGrade3or4toxicitiesexcept
mucositis

75%ofpreviousdose 75%ofpreviousdose

Anydiarrhoearequiring
hospitalisation(irrespectiveof
grade)orgrade3or4diarrhoea.

75%ofpreviousdose 75%ofpreviousdose

Grade3or4mucositis 50%ofpreviousdose 100%ofpreviousdose
a

NationalCancerInstituteCommonToxicityCriteria(CTCv2.0;NCI1998)
b

Excludingneurotoxicity

Intheeventofneurotoxicity,therecommendeddoseadjustmentfor
pemetrexedandcisplatinisdocumentedinTable3.Patientsshould
discontinuetherapyifGrade3or4neurotoxicityisobserved.

Table3-DosemodificationtableforPemetrexed(assingleagentorincombination)
andcisplatin–Neurotoxicity

CTC
a

Grade DoseofPemetrexed(mg/m2) Doseforcisplatin(mg/m2)

0–1 100%ofpreviousdose 100%ofpreviousdose

2 100%ofpreviousdose 50%ofpreviousdose

a

NationalCancerInstituteCommonToxicityCriteria(CTCv2.0;NCI1998)

TreatmentwithPemetrexedSeacrossshouldbediscontinuedifapatient
experiencesanyhaematologicornon-haematologicGrade3or4toxicityafter
2dosereductionsorimmediatelyifGrade3or4neurotoxicityisobserved.

Elderly:Inclinicalstudies,therehasbeennoindicationthatpatients65years
ofageorolderareatincreasedriskofadverseeventscomparedtopatients
youngerthan65yearsold.Nodosereductionsotherthanthose
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recommendedforallpatientsarenecessary.

Paediatricpopulation

ThereisnorelevantuseofPemetrexedSeacrossinthepaediatricpopulation
inmalignantpleuralmesotheliomaandnon-smallcelllungcancer.

Patientswithrenalimpairment:(StandardCockcroftandGaultformulaor
GlomerularFiltrationRatemeasuredTc99m-DPTAserum clearancemethod):
Pemetrexedisprimarilyeliminatedunchangedbyrenalexcretion.Inclinical
studies,patientswithcreatinineclearanceof≥45ml/minrequirednodose
adjustmentsotherthanthoserecommendedforallpatients.Thereare
insufficientdataontheuseofpemetrexedinpatientswithcreatinine
clearancebelow45ml/min;thereforetheuseofpemetrexedisnot
recommended(seesection4.4).

Patientswithhepaticimpairment:NorelationshipsbetweenAST(SGOT),ALT
(SGPT),ortotalbilirubinandpemetrexedpharmacokineticswereidentified.
Howeverpatientswithhepaticimpairmentsuchasbilirubin>1.5timesthe
upperlimitofnormaland/oraminotransferase>3.0timestheupperlimitof
normal(hepaticmetastasesabsent)or>5.0timestheupperlimitofnormal
(hepaticmetastasespresent)havenotbeenspecificallystudied.

Methodofadministration:

ForPrecautionstobetakenbeforehandlingoradministeringPemetrexed
Seacross,seesection6.6.

PemetrexedSeacross,aclear,colorlesstoyelloworyellow-greencolored
solution,oncereconstituted;shouldbeadministeredasanintravenous
infusionover10minutesonthefirstdayofeach21-daycycle.For
instructionsonreconstitutionanddilutionofPemetrexedSeacrossbefore
administration,seesection6.6.

4.3 Contraindications

• Hypersensitivitytotheactivesubstanceortoanyoftheexcipientslisted
insection6.1.

• Breast-feeding(seesection4.6).

• Concomitantyellowfevervaccine(seesection4.5).

4.4 Specialwarningsandprecautionsforuse

Pemetrexedcansuppressbonemarrowfunctionasmanifestedby
neutropenia,thrombocytopeniaandanaemia(orpancytopenia)(seesection
4.8).Myelosuppressionisusuallythedose-limitingtoxicity.Patientsshould
bemonitoredformyelosuppressionduringtherapyandpemetrexedshould
notbegiventopatientsuntilabsoluteneutrophilcount(ANC)returnsto≥
1500cells/mm3andplateletcountreturnsto≥100,000cells/mm3.Dose
reductionsforsubsequentcyclesarebasedonnadirANC,plateletcountand
maximum non-haematologictoxicityseenfrom thepreviouscycle(see
section4.2).

LesstoxicityandreductioninGrade3/4haematologicandnon-haematologic
toxicitiessuchasneutropenia,febrileneutropeniaandinfectionwithGrade
3/4neutropeniawerereportedwhenpre-treatmentwithfolicacidandVitamin
B12wasadministered.Therefore,allpatientstreatedwithpemetrexedmust
beinstructedtotakefolicacidandVitaminB12asaprophylacticmeasureto
reducetreatment-relatedtoxicity(seesection4.2).
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Skinreactionshavebeenreportedinpatientsnotpre-treatedwitha
corticosteroid.Pre-treatmentwithdexamethasone(orequivalent)canreduce
theincidenceandseverityofskinreactions(seesection4.2).

Aninsufficientnumberofpatientshasbeenstudiedwithcreatinineclearance
ofbelow45ml/min.Therefore,theuseofpemetrexedinpatientswith
creatinineclearanceof<45ml/minisnotrecommended(seesection4.2).

Patientswithmildtomoderaterenalinsufficiency(creatinineclearancefrom
45to79ml/min)shouldavoidtakingnon-steroidalanti-inflammatorydrugs
(NSAIDs)suchasibuprofen,andaspirin(>1.3gdaily)for2daysbefore,on
thedayof,and2daysfollowingpemetrexedadministration(seesection4.5).
Inpatientswithmildtomoderaterenalinsufficiencyeligibleforpemetrexed
therapyNSAIDswithlongeliminationhalf-livesshouldbeinterruptedforat
least5dayspriorto,onthedayof,andatleast2daysfollowingpemetrexed
administration(seesection4.5).

Seriousrenalevents,includingacuterenalfailure,havebeenreportedwith
pemetrexedaloneorinassociationwithotherchemotherapeuticagents.
Manyofthepatientsinwhom theseoccurredhadunderlyingriskfactorsfor
thedevelopmentofrenaleventsincludingdehydrationorpre-existing
hypertensionordiabetes.Nephrogenicdiabetesinsipidusandrenaltubular
necrosiswerealsoreportedinpostmarketingsettingwithpemetrexedalone
orwithotherchemotherapeuticagents.Mostoftheseeventsresolvedafter
pemetrexedwithdrawal.Patientsshouldberegularlymonitoredforacute
tubularnecrosis,decreasedrenalfunctionandsignsandsymptomsof
nephrogenicdiabetesinsipidus(e.g.hypernatraemia).

Theeffectofthirdspacefluid,suchaspleuraleffusionorascites,on
pemetrexedisnotfullydefined.Aphase2studyofpemetrexedin31solid
tumourpatientswithstablethirdspacefluiddemonstratednodifferencein
pemetrexeddosenormalizedplasmaconcentrationsorclearancecompared
topatientswithoutthirdspacefluidcollections.Thus,drainageofthirdspace
fluidcollectionpriortopemetrexedtreatmentshouldbeconsidered,butmay
notbenecessary.

Duetothegastrointestinaltoxicityofpemetrexedgivenincombinationwith
cisplatin,severedehydrationhasbeenobserved.Therefore,patientsshould
receiveadequateantiemetictreatmentandappropriatehydrationpriorto
and/orafterreceivingtreatment.

Seriouscardiovascularevents,includingmyocardialinfarctionand
cerebrovasculareventshavebeenuncommonlyreportedduringclinical
studieswithpemetrexed,usuallywhengivenincombinationwithanother
cytotoxicagent.Mostofthepatientsinwhom theseeventshavebeen
observedhadpre-existingcardiovascularriskfactors(seesection4.8).

Immunodepressedstatusiscommonincancerpatients.Asaresult,
concomitantuseofliveattenuatedvaccinesisnotrecommended(see
section4.3and4.5).

Pemetrexedcanhavegeneticallydamagingeffects.Sexuallymaturemales
areadvisednottofatherachildduringthetreatmentandupto6months
thereafter.Contraceptivemeasuresorabstinencearerecommended.Owing
tothepossibilityofpemetrexedtreatmentcausingirreversibleinfertility,men
areadvisedtoseekcounsellingonsperm storagebeforestartingtreatment.

Womenofchildbearingpotentialmustuseeffectivecontraceptionduring
treatmentwithpemetrexed(seesection4.6).
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Casesofradiationpneumonitishavebeenreportedinpatientstreatedwith
radiationeitherprior,duringorsubsequenttotheirpemetrexedtherapy.
Particularattentionshouldbepaidtothesepatientsandcautionexercised
withuseofotherradiosensitisingagents.

Casesofradiationrecallhavebeenreportedinpatientswhoreceived
radiotherapyweeksoryearspreviously.

Thismedicinalproductcontainsapproximately2.35mmol(54mg)sodium
pervial.Tobetakenintoconsiderationbypatientsonacontrolledsodium
diet.

4.5 Interactionwithothermedicinalproductsandotherformsof
interaction

Pemetrexedismainlyeliminatedunchangedrenallybytubularsecretionand
toalesserextentbyglomerularfiltration.Concomitantadministrationof
nephrotoxicdrugs(e.g.aminoglycoside,loopdiuretics,platinum compounds,
cyclosporin)couldpotentiallyresultindelayedclearanceofpemetrexed.This
combinationshouldbeusedwithcaution.Ifnecessary,creatinineclearance
shouldbecloselymonitored.

Concomitantadministrationofsubstancesthatarealsotubularlysecreted
(e.g.probenecid,penicillin)couldpotentiallyresultindelayedclearanceof
pemetrexed.Cautionshouldbemadewhenthesedrugsarecombinedwith
pemetrexed.Ifnecessary,creatinineclearanceshouldbecloselymonitored.

Inpatientswithnormalrenalfunction(creatinineclearance≥80ml/min),high
dosesofnon-steroidalanti-inflammatorydrugs(NSAIDs,suchasibuprofen>
1600mg/day)andaspirinathigherdose(≥1.3gdaily)maydecrease
pemetrexedeliminationand,consequently,increasetheoccurrenceof
pemetrexedadverseevents.Therefore,cautionshouldbemadewhen
administeringhigherdosesofNSAIDsoraspirin,concurrentlywith
pemetrexedtopatientswithnormalfunction(creatinineclearance≥80
ml/min).

Inpatientswithmildtomoderaterenalinsufficiency(creatinineclearance
from 45to79ml/min),theconcomitantadministrationofpemetrexedwith
NSAIDs(e.g.ibuprofen)oraspirinathigherdoseshouldbeavoidedfor2days
before,onthedayof,and2daysfollowingpemetrexedadministration(see
section4.4).

IntheabsenceofdataregardingpotentialinteractionwithNSAIDshaving
longerhalf-livessuchaspiroxicam orrofecoxib,theconcomitant
administrationwithpemetrexedinpatientswithmildtomoderaterenal
insufficiencyshouldbeinterruptedforatleast5dayspriorto,onthedayof,
andatleast2daysfollowingpemetrexedadministration(seesection4.4).If
concomitantadministrationofNSAIDsisnecessary,patientsshouldbe
monitoredcloselyfortoxicity,especiallymyelosuppressionand
gastrointestinaltoxicity.

Pemetrexedundergoeslimitedhepaticmetabolism.Resultsfrom invitro
studieswithhumanlivermicrosomesindicatedthatpemetrexedwouldnotbe
predictedtocauseclinicallysignificantinhibitionofthemetabolicclearance
ofdrugsmetabolisedbyCYP3A,CYP2D6,CYP2C9,andCYP1A2.

Interactionscommontoallcytotoxics:

Duetotheincreasedthromboticriskinpatientswithcancer,theuseof
anticoagulationtreatmentisfrequent.Thehighintra-individualvariabilityof
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thecoagulationstatusduringdiseasesandthepossibilityofinteraction
betweenoralanticoagulantsandanticancerchemotherapyrequireincreased
frequencyofINR(InternationalNormalisedRatio)monitoring,ifitisdecided
totreatthepatientwithoralanticoagulants.

Concomitantusecontraindicated:

Yellowfevervaccine:riskoffatalgeneralisedvaccinaledisease(seesection
4.3).

Concomitantusenotrecommended:

Liveattenuatedvaccines(exceptyellowfever,forwhichconcomitantuseis
contraindicated):riskofsystemic,possiblyfatal,disease.Theriskis
increasedinsubjectswhoarealreadyimmunosuppressedbytheirunderlying
disease.Useaninactivatedvaccinewhereitexists(poliomyelitis)(see
section4.4).

4.6 Fertility,pregnancyandlactation

Contraceptioninmalesandfemales

Womenofchildbearingpotentialmustuseeffectivecontraceptionduring
treatmentwithpemetrexed.Pemetrexedcanhavegeneticallydamaging
effects.Sexuallymaturemalesareadvisednottofatherachildduringthe
treatmentandupto6monthsthereafter.Contraceptivemeasuresor
abstinencearerecommended.

Pregnancy

Therearenodatafrom theuseofpemetrexedinpregnantwomenbut
pemetrexed,likeotheranti-metabolites,issuspectedtocauseseriousbirth
defectswhenadministeredduringpregnancy.Animalstudieshaveshown
reproductivetoxicity(seesection5.3).Pemetrexedshouldnotbeusedduring
pregnancyunlessclearlynecessary,afteracarefulconsiderationoftheneeds
ofthemotherandtheriskforthefoetus(seesection4.4).

Breastfeeding

Itisnotknownwhetherpemetrexedisexcretedinhumanmilkandadverse
reactionsonthesucklingchildcannotbeexcluded.Breast-feedingmustbe
discontinuedduringpemetrexedtherapy(seesection4.3).

Fertility

Owingtothepossibilityofpemetrexedtreatmentcausingirreversible
infertility,menareadvisedtoseekcounsellingonsperm storagebefore
startingtreatment.

4.7 Effectsonabilitytodriveandusemachines

Nostudiesontheeffectsontheabilitytodriveandusemachineshavebeen
performed.However,ithasbeenreportedthatpemetrexedmaycausefatigue.
Thereforepatientsshouldbecautionedagainstdrivingoroperatingmachines
ifthiseventoccurs.

4.8 Undesirableeffects

Summaryofthesafetyprofile

Themostcommonlyreportedundesirableeffectsrelatedtopemetrexed,
whetherusedasmonotherapyorincombination,arebonemarrow
suppressionmanifestedasanaemia,neutropenia,leukopenia,
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thrombocytopenia;andgastrointestinaltoxicities,manifestedasanorexia,
nausea,vomiting,diarrhoea,constipation,pharyngitis,mucositis,and
stomatitis.Otherundesirableeffectsincluderenaltoxicities,increased
aminotransferases,alopecia,fatigue,dehydration,rash,infection/sepsisand
neuropathy.RarelyseeneventsincludeStevens-JohnsonsyndromeandToxic
epidermalnecrolysis.

Tabulatedlistofadversereactions

Thetablebelowprovidesthefrequencyandseverityofundesirableeffects
thathavebeenreportedin>5%of168patientswithmesotheliomawhowere
randomisedtoreceivecisplatinandpemetrexedand163patientswith
mesotheliomarandomisedtoreceivesingleagentcisplatin.Inbothtreatment
arms,thesechemonaivepatientswerefullysupplementedwithfolicacidand
VitaminB12.

Adversereactions

Frequencyestimate:Verycommon(≥1/10),Common(≥1/100to<1/10),
Uncommon(≥1/1000to<1/100),Rare(≥1/10,000to<1/1000),Veryrare
(<1/10,000)andnotknown(cannotbeestimatedfrom availabledata-
spontaneousreports).

Withineachfrequencygrouping,undesirableeffectsarepresentedinorderof
decreasingseriousness.

System
Organclass

Frequency Event*

Pemetrexed/cisplatin Cisplatin

(N=168) (N=163)

Allgrades
toxicity

(%)

Grade
3-4toxicity

(%)

Allgrades
toxicity

(%)

Grade
3-4toxicity

(%)
Bloodand
lymphaticsystem
disorders

Very
common

Neutrophils/
Granulocytes
decreased

56.0 23.2 13.5 3.1

Leukocytes
decreased

53.0 14.9 16.6 0.6

Haemoglobin
decreased

26.2 4.2 10.4 0.0

Platelets
decreased

23.2 5.4 8.6 0.0

Metabolism and
nutrition
disorders

Common
Dehydration 6.5 4.2 0.6 0.6

Nervoussystem
disorders

Very
common Neuropathy-Sensory 10.1 0.0 9.8 0.6

Common
Tastedisturbance 7.7 0.0*** 6.1 0.0***

Eyedisorders CommonConjunctivitis 5.4 0.0 0.6 0.0

Gastrointestinal
disorders

Very
common

Diarrhoea 16.7 3.6 8.0 0.0

Vomiting 56.5 10.7 49.7 4.3

Stomatitis/
Pharyngitis

23.2 3.0 6.1 0.0

Nausea 82.1 11.9 76.7 5.5

Anorexia 20.2 1.2 14.1 0.6

Constipation 11.9 0.6 7.4 0.6
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CommonDyspepsia 5.4 0.6 0.6 0.0

Skinand
subcutaneous
tissuedisorders

Very
common

Rash 16.1 0.6 4.9 0.0

Alopecia 11.3 0.0*** 5.5 0.0***

Renalandurinary
disorders

Very
common Creatinineelevation 10.7 0.6 9.8 1.2

Creatinineclearance
decreased**

16.1 0.6 17.8 1.8

General
disordersand
administration
siteconditions

Very
common Fatigue 47.6 10.1 42.3 9.2

*RefertoNationalCancerInstituteCTCversion2foreachgradeoftoxicityexcepttheterm
“creatinineclearancedecreased”
**whichisderivedfrom theterm “renal/genitourinaryother”.
***AccordingtoNationalCancerInstituteCTC(v2.0;NCI1998),tastedisturbanceand
alopeciashouldonlybereportedasGrade1or2.
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Forthepurposeofthistableacutoffof5%wasusedforinclusionofall
eventswherethereporterconsideredapossiblerelationshiptopemetrexed
andcisplatin.

ClinicallyrelevantCTCtoxicitiesthatwerereportedin≥1%and≤5%ofthe
patientsthatwererandomlyassignedtoreceivecisplatinandpemetrexed
include:renalfailure,infection,pyrexia,febrileneutropenia,increasedAST,
ALT,andGGT,urticariaandchestpain.

ClinicallyrelevantCTCtoxicitiesthatwerereportedin<1%ofthepatients
thatwererandomlyassignedtoreceivecisplatinandpemetrexedinclude
arrhythmiaandmotorneuropathy.

Thetablebelowprovidesthefrequencyandseverityofundesirableeffects
thathavebeenreportedin>5%of265patientsrandomlyassignedtoreceive
singleagentpemetrexedwithfolicacidandVitaminB12supplementationand
276patientsrandomlyassignedtoreceivesingleagentdocetaxel.Allpatients
werediagnosedwithlocallyadvancedormetastaticnon-smallcelllung
cancerandreceivedpriorchemotherapy.

System
Organclass

Frequency Event*

Pemetrexed
N=265

Docetaxel
N=276

Allgrades
toxicity

(%)

Grade3–
4toxicity

(%)

AllGrades
toxicity

(%)

Grade3–
4toxicity

(%)

Bloodand
lymphaticsystem
disorders

Very
Common

Neutrophils/
Granulocytes
decreased

10.9 5.3 45.3 40.2

Leukocytesdecreased 12.1 4.2 34.1 27.2

Haemoglobin
decreased

19.2 4.2 22.1 4.3

CommonPlateletsdecreased 8.3 1.9 1.1 0.4

Gastrointestinal
disorders

Very
Common

Diarrhoea 12.8 0.4 24.3 2.5

Vomiting 16.2 1.5 12.0 1.1

Stomatitis/Pharyngitis 14.7 1.1 17.4 1.1

Nausea 30.9 2.6 16.7 1.8

Anorexia 21.9 1.9 23.9 2.5

CommonConstipation 5.7 0.0 4.0 0.0

Hepatobiliary
disorders

CommonSGPT(ALT)elevation
7.9 1.9 1.4 0.0

SGOT(AST)elevation 6.8 1.1 0.7 0.0

Skinandsub-
cutaneoustissue
disorders

Very
Common

Rash/desquamation
14.0 0.0 6.2 0.0

CommonPruritus 6.8 0.4 1.8 0.0

Alopecia 6.4 0.4** 37.7 2.2**

Generaldisorders
and
administration
siteconditions

Very
Common

Fatigue
34.0 5.3 35.9 5.4

CommonFever 8.3 0.0 7.6 0.0

*RefertoNationalCancerInstituteCTCversion2foreachgradeoftoxicity.
**AccordingtoNationalCancerInstituteCTC(v2.0;NCI1998),alopeciashouldonlybe
reportedasGrade1or2.
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Forthepurposeofthistableacutoffof5%wasusedforinclusionofall
eventswherethereporterconsideredapossiblerelationshiptopemetrexed.

ClinicallyrelevantCTCtoxicitiesthatwerereportedin≥1%and≤5%ofthe
patientsthatwererandomlyassignedtopemetrexedinclude:infection
withoutneutropenia,febrileneutropenia,allergicreaction/hypersensitivity,
increasedcreatinine,motorneuropathy,sensoryneuropathy,erythema
multiforme,andabdominalpain.

ClinicallyrelevantCTCtoxicitiesthatwerereportedin<1%ofthepatients
thatwererandomlyassignedtopemetrexedincludesupraventricular
arrhythmias.

ClinicallyrelevantGrade3andGrade4laboratorytoxicitiesweresimilar
betweenintegratedPhase2resultsfrom threesingleagentpemetrexed
studies(n=164)andthePhase3singleagentpemetrexedstudydescribed
above,withtheexceptionofneutropenia(12.8%versus5.3%,respectively)
andalanineaminotransferaseelevation(15.2%versus1.9%,respectively).
Thesedifferenceswerelikelyduetodifferencesinthepatientpopulation,
sincethePhase2studiesincludedbothchemonaiveandheavilypre-treated
breastcancerpatientswithpre-existinglivermetastasesand/orabnormal
baselineliverfunctiontests.

Thetablebelowprovidesthefrequencyandseverityofundesirableeffects
consideredpossiblyrelatedtostudydrugthathavebeenreportedin>5%of
839patientswithNSCLCwhowererandomizedtoreceivecisplatinand
pemetrexedand830patientswithNSCLCwhowererandomizedtoreceive
cisplatinandgemcitabine.Allpatientsreceivedstudytherapyasinitial
treatmentforlocallyadvancedormetastaticNSCLCandpatientsinboth
treatmentgroupswerefullysupplementedwithfolicacidandVitaminB12.

System organ
class

Frequency Event**

Pemetrexed/cisplatin
(N=839)

Gemcitabine/cisplatin
(N=830)

Allgrades
toxicity(%)

Grade3-4
toxicity(%)

Allgrades
toxicity(%)

Grade3-4
toxicity(%)

Bloodand
lymphaticsystem
disorders

Very
common

Hemoglobin
decreased

33.0* 5.6* 45.7* 9.9*

Neutrophils/
Granulocytes
decreased

29.0* 15.1* 38.4* 26.7*

Leukocytes
Decreased

17.8 4.8* 20.6 7.6*

Platelets
Decreased

10.1* 4.1* 26.6* 12.7*

Nervoussystem
disorders

Common Neuropathy-
sensory

8.5* 0.0* 12.4* 0.6*

Tastedisturbance 8.1 0.0*** 8.9 0.0***

Gastrointestinal
disorders

Very
common

Nausea 56.1 7.2* 53.4 3.9*

Vomiting 39.7 6.1 35.5 6.1

Anorexia 26.6 2.4* 24.2 0.7*

Constipation 21.0 0.8 19.5 0.4

Stomatitis/
Pharyngitis

13.5 0.8 12.4 0.1
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Diarrhoeawithout
colostomy

12.4 1.3 12.8 1.6

Common Dyspepsia/
Heartburn

5.2 0.1 5.9 0.0

Skinand
subcutaneous
tissuedisorders

Very
common

Alopecia 11.9* 0*** 21.4* 0.5***

Common Rash/desquamatio
n

6.6 0.1 8.0 0.5

Renalandurinary
disorders

Very
common

Creatinine
elevation

10.1* 0.8 6.9* 0.5

Generaldisorders
and
administration
siteconditions

Very
common

Fatigue 42.7 6.7 44.9 4.9

*P-values<0.05comparingpemetrexed/cisplatintogemcitabine/cisplatin,usingFisherExact
test.
**RefertoNationalCancerInstituteCTC(v2.0;NCI1998)foreachGradeofToxicity.
***AccordingtoNationalCancerInstituteCTC(v2.0;NCI1998),tastedisturbanceand
alopeciashouldonlybereportedasGrade1or2.

Forthepurposeofthistable,acut-offof5%wasusedforinclusionofall
eventswherethereporterconsideredapossiblerelationshiptopemetrexed
andcisplatin.

Clinicallyrelevanttoxicitythatwasreportedin≥1%and≤5%ofthepatients
thatwererandomlyassignedtoreceivecisplatinandpemetrexedinclude:
ASTincrease,ALTincrease,infection,febrileneutropenia,renalfailure,
pyrexia,dehydration,conjunctivitis,andcreatinineclearancedecrease.
Clinicallyrelevanttoxicitythatwasreportedin<1%ofthepatientsthatwere
randomlyassignedtoreceivecisplatinandpemetrexedinclude:GGTincrease,
chestpain,arrhythmia,andmotorneuropathy.

Clinicallyrelevanttoxicitieswithrespecttogenderweresimilartotheoverall
populationinpatientsreceivingpemetrexedpluscisplatin.

Thetablebelowprovidesthefrequencyandseverityofundesirableeffects
consideredpossiblyrelatedtostudydrugthathavebeenreportedin>5%of
800patientsrandomlyassignedtoreceivesingleagentpemetrexedand402
patientsrandomlyassignedtoreceiveplacebointhesingle-agent
pemetrexedmaintenance(JMEN:N=663)andcontinuationpemetrexed
maintenance(PARAMOUNT:N=539)studies.Allpatientswerediagnosed
withStageIIIBorIVNSCLCandhadreceivedpriorplatinum-based
chemotherapy.Patientsinbothstudyarmswerefullysupplementedwithfolic
acidandVitaminB12.

System organ
class Frequency* Event**

Pemetrexed***
(N=800)

Placebo***
N=402)

Allgrades
toxicity(%)

Grade3-
4toxicity

(%)

Allgrades
toxicity(%)

Grade3-
4toxicity

(%)

Bloodand
lymphaticsystem
disorders

Very
common

Hemoglobin
decreased 18.0 4.5 5.2 0.5

Common Leukocytes
decreased 5.8 1.9 0.7 0.2

Neutrophils
decreased 8.4 4.4 0.2 0.0
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Nervoussystem
disorders

Common Neuropathy-sensory
7.4 0.6 5.0 0.2

Gastrointestinal
disorders

Very
common

Nausea 17.3 0.8 4.0 0.2

Anorexia 12.8 1.1 3.2 0.0

Common Vomiting 8.4 0.3 1.5 0.0

Mucositis/stomatitis 6.8 0.8 1.7 0.0

Hepatobiliary
disorders

Common ALT(SGPT)elevation 6.5 0.1 2.2 0.0

AST(SGOT)
elevation

5.9 0.0 1.7 0.0

Skinand
subcutaneous
tissuedisorders

Common Rash/desquamation

8.1 0.1 3.7 0.0

Generaldisorders
and
administration
sitedisorders

Very
common

Fatigue
24.1 5.3 10.9 0.7

Common Pain 7.6 0.9 4.5 0.0

Edema 5.6 0.0 1.5 0.0

RenalDisorders Common Renaldisorders**** 7.6 0.9 1.7 0.0

Abbreviations:ALT=alanineaminotransferase;AST=aspartateaminotransferase;CTCAE=
CommonTerminologyCriteriaforAdverseEvent;NCI=NationalCancerInstitute;SGOT=
serum glutamicoxaloacecticaminotransferase;SGPT=serum glutamicpyruvic
aminotransferase.
* Definitionoffrequencyterms:Verycommon-≥10%;Common->5%and<10%.Forthe
purposeofthistable,acutoffof5%wasusedforinclusionofalleventswherethereporter
consideredapossiblerelationshiptopemetrexed.
**RefertoNCICTCAECriteria(Version3.0;NCI2003)foreachgradeoftoxicity.The
reportingratesshownareaccordingtoCTCAEversion3.0.
***IntegratedadversereactionstablecombinestheresultsoftheJMENpemetrexed
maintenance(N=663)andPARAMOUNTcontinuationpemetrexedmaintenance(N=539)
studies.
****Combinedterm includesincreasedserum/bloodcreatinine,decreasedglomerular
filtrationrate,renalfailureandrenal/genitourinary-other.

ClinicallyrelevantCTCtoxicityofanygradethatwasreportedin≥1%and≤
5%ofthepatientsthatwererandomlyassignedtopemetrexedinclude:febrile
neutropenia,infection,decreasedplatelets,diarrhoea,constipation,alopecia,
pruritis/itching,fever(intheabsenceofneutropenia),ocularsurfacedisease
(includingconjunctivitis),increasedlacrimation,dizzinessandmotor
neuropathy.

ClinicallyrelevantCTCtoxicitythatwasreportedin<1%ofthepatientsthat
wererandomlyassignedtopemetrexedinclude:allergic
reaction/hypersensitivity,erythemamultiforme,supraventriculararrhythmia
andpulmonaryembolism.

Safetywasassessedforpatientswhowererandomisedtoreceive
pemetrexed(N=800).Theincidenceofadversereactionswasevaluatedfor
patientswhoreceived≤6cyclesofpemetrexedmaintenance(N=519),and
comparedtopatientswhoreceived>6cyclesofpemetrexed(N=281).
Increasesinadversereactions(allgrades)wereobservedwithlonger
exposure.Asignificantincreaseintheincidenceofpossiblystudy-drug-
relatedGrade3/4neutropeniawasobservedwithlongerexposureto
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pemetrexed(≤6cycles:3.3%,>6cycles:6.4%:p=0.046).Nostatistically
significantdifferencesinanyotherindividualGrade3/4/5adversereactions
wereseenwithlongerexposure.

Seriouscardiovascularandcerebrovascularevents,includingmyocardial
infarction,anginapectoris,cerebrovascularaccidentandtransientischaemic
attackhavebeenuncommonlyreportedduringclinicalstudieswith
pemetrexed,usuallywhengivenincombinationwithanothercytotoxicagent.
Mostofthepatientsinwhom theseeventshavebeenobservedhadpre-
existingcardiovascularriskfactors.

Rarecasesofhepatitis,potentiallyserious,havebeenreportedduringclinical
studieswithpemetrexed.

Pancytopeniahasbeenuncommonlyreportedduringclinicaltrialswith
pemetrexed.

Inclinicaltrials,casesofcolitis(includingintestinalandrectalbleeding,
sometimesfatal,intestinalperforation,intestinalnecrosisandtyphlitis)have
beenreporteduncommonlyinpatientstreatedwithpemetrexed.

Inclinicaltrials,casesofinterstitialpneumonitiswithrespiratoryinsufficiency,
sometimesfatal,havebeenreporteduncommonlyinpatientstreatedwith
pemetrexed.

Uncommoncasesofoedemahavebeenreportedinpatientstreatedwith
pemetrexed.

Oesophagitis/radiationoesophagitishasbeenuncommonlyreportedduring
clinicaltrialswithpemetrexed.

Sepsis,sometimesfatal,hasbeencommonlyreportedduringclinicaltrials
withpemetrexed.

Duringpostmarketingsurveillance,thefollowingadversereactionshavebeen
reportedinpatientstreatedwithpemetrexed:

Hyperpigmentationhasbeencommonlyreported.

Uncommoncasesofacuterenalfailurehavebeenreportedwithpemetrexed
aloneorinassociationwithotherchemotherapeuticagents(seesection4.4).
Nephrogenicdiabetesinsipidusandrenaltubularnecrosishavebeenreported
inpostmarketingsettingwithanunknownfrequency.

Uncommoncasesofradiationpneumonitishavebeenreportedinpatients
treatedwithradiationeitherprior,duringorsubsequenttotheirpemetrexed
therapy(seesection4.4).

Rarecasesofradiationrecallhavebeenreportedinpatientswhohave
receivedradiotherapypreviously(seesection4.4).

Uncommoncasesofperipheralischaemialeadingsometimestoextremity
necrosishavebeenreported.

RarecasesofbullousconditionshavebeenreportedincludingStevens-
JohnsonsyndromeandToxicepidermalnecrolysiswhichinsomecaseswere
fatal.

Rarely,immune-mediatedhaemolyticanaemiahasbeenreportedinpatients
treatedwithpemetrexed.

Rarecasesofanaphylacticshockhavebeenreported.

Erythematousoedemamainlyofthelowerlimbshasbeenreportedwithan
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unknownfrequency.Infectiousandnon-infectiousdisordersofthedermis,
thehypodermisand/orthesubcutaneoustissuehavebeenreportedwithan
unknownfrequency(e.g.acutebacterialdermo-hypodermitis,pseudocellulitis,
dermatitis).

Reportingofsuspectedadversereactions

Reportingsuspectedadversereactionsafterauthorisationofthemedicinal
productisimportant.Itallowscontinuedmonitoringofthebenefit/risk
balanceofthemedicinalproduct.Healthcareprofessionalsareaskedto
reportanysuspectedadversereactionsviathenationalreportingsystem
listedinYellowCardScheme-Website:www.mhra.gov.uk/yellowcard.

4.9 Overdose

Reportedsymptomsofoverdoseincludeneutropenia,anaemia,
thrombocytopenia,mucositis,sensorypolyneuropathyandrash.Anticipated
complicationsofoverdoseincludebonemarrowsuppressionasmanifested
byneutropenia,thrombocytopeniaandanaemia.Inaddition,infectionwithor
withoutfever,diarrhoea,and/ormucositismaybeseen.Intheeventof
suspectedoverdose,patientsshouldbemonitoredwithbloodcountsand
shouldreceivesupportivetherapyasnecessary.Theuseofcalcium folinate/
folinicacidinthemanagementofpemetrexedoverdoseshouldbeconsidered.

5 PHARMACOLOGICALPROPERTIES

5.1 Pharmacodynamicproperties

Pharmacotherapeuticgroup:Folicacidanalogues,ATCcode:L01BA04

Mechanism ofaction

PemetrexedSeacross(pemetrexed)isamulti-targetedanti-cancerantifolate
agentthatexertsitsactionbydisruptingcrucialfolate-dependentmetabolic
processesessentialforcellreplication.

Pharmacodynamiceffects

Invitrostudieshaveshownthatpemetrexedbehavesasamultitargeted
antifolatebyinhibitingthymidylatesynthase(TS),dihydrofolatereductase
(DHFR),andglycinamideribonucleotideformyltransferase(GARFT),whichare
keyfolate-dependentenzymesforthedenovobiosynthesisofthymidineand
purinenucleotides.Pemetrexedistransportedintocellsbyboththereduced
folatecarrierandmembranefolatebindingproteintransportsystems.Oncein
thecell,pemetrexedisrapidlyandefficientlyconvertedtopolyglutamate
formsbytheenzymefolylpolyglutamatesynthetase.Thepolyglutamate
formsareretainedincellsandareevenmorepotentinhibitorsofTSand
GARFT.Polyglutamationisatime-andconcentration-dependentprocessthat
occursintumourcellsand,toalesserextent,innormaltissues.
Polyglutamatedmetaboliteshaveanincreasedintracellularhalf-liferesulting
inprolongeddrugactioninmalignantcells.

Clinicalefficacy

Mesothelioma:

EMPHACIS,amulticentre,randomised,single-blindphase3studyof
pemetrexedpluscisplatinversuscisplatininchemonaivepatientswith
malignantpleuralmesothelioma,hasshownthatpatientstreatedwith
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pemetrexedandcisplatinhadaclinicallymeaningful2.8-monthmedian
survivaladvantageoverpatientsreceivingcisplatinalone.

Duringthestudy,low-dosefolicacidandVitaminB12supplementationwas
introducedtopatients’therapytoreducetoxicity.Theprimaryanalysisofthis
studywasperformedonthepopulationofallpatientsrandomlyassignedtoa
treatmentarm whoreceivedstudydrug(randomisedandtreated).A
subgroupanalysiswasperformedonpatientswhoreceivedfolicacidand
VitaminB12supplementationduringtheentirecourseofstudytherapy(fully
supplemented).Theresultsoftheseanalysesofefficacyaresummarisedin
thetablebelow:

EfficacyofPemetrexedpluscisplatinvs.cisplatin

inMalignantpleuralmesothelioma

Randomizedand
treatedpatients

Fullysupplementedpatients

Efficacyparameter Pemetrexed/
cisplatin
(N=226)

Cisplatin

(N=222)

Pemetrexed/
cisplatin
(N=168)

Cisplatin

(N=163)

Medianoverallsurvival
(months)
(95%CI)

12.1
(10.0-14.4)

9.3
(7.8-10.7)

13.3
(11.4-14.9)

10.0
(8.4-11.9)

LogRankp-value* 0.020 0.051

Mediantimetotumour
progression
(months)(95%CI)

5.7
(4.9-6.5)

3.9
(2.8-4.4)

6.1
(5.3-7.0)

3.9
(2.8-4.5)

LogRankp-value* 0.001 0.008

Timetotreatmentfailure
(months)
(95%CI)

4.5
(3.9-4.9)

2.7
(2.1-2.9)

4.7
(4.3-5.6)

2.7
(2.2-3.1)

LogRankp-value* 0.001 0.001

Overallresponserate**
(95%CI)

41.3%
(34.8-48.1)

16.7%
(12.0-22.2)

45.5%
(37.8-53.4)

19.6%
(13.8-26.6)

Fisher’sexactp-value* <0.001 <0.001

Abbreviation:CI=confidenceinterval
*p-valuereferstocomparisonbetweenarms.
**Inthepemetrexed/cisplatinarm,randomizedandtreated(N=225)andfullysupplemented
(N=167)

Astatisticallysignificantimprovementoftheclinicallyrelevantsymptoms
(painanddyspnoea)associatedwithmalignantpleuralmesotheliomainthe
pemetrexed/cisplatinarm (212patients)versusthecisplatinarm alone(218
patients)wasdemonstratedusingtheLungCancerSymptom Scale.
Statisticallysignificantdifferencesinpulmonaryfunctiontestswerealso
observed.Theseparationbetweenthetreatmentarmswasachievedby
improvementinlungfunctioninthepemetrexed/cisplatinarm and
deteriorationoflungfunctionovertimeinthecontrolarm.

Therearelimiteddatainpatientswithmalignantpleuralmesothelioma
treatedwithpemetrexedalone.Pemetrexedatadoseof500mg/m2was
studiedasasingle-agentin64chemonaivepatientswithmalignantpleural
mesothelioma.Theoverallresponseratewas14.1%.

NSCLC,second-linetreatment:

Amulticentre,randomised,openlabelphase3studyofpemetrexedversus
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docetaxelinpatientswithlocallyadvancedormetastaticNSCLCafterprior
chemotherapyhasshownmediansurvivaltimesof8.3monthsforpatients
treatedwithpemetrexed(IntentToTreatpopulationn=283)and7.9months
forpatientstreatedwithdocetaxel(ITTn=288).Priorchemotherapydidnot
includepemetrexed.AnanalysisoftheimpactofNSCLChistologyonthe
treatmenteffectonoverallsurvivalwasinfavourofpemetrexedversus
docetaxelforotherthanpredominantlysquamoushistologies(n=399,9.3
versus8.0months,adjustedHR=0.78;95%CI=0.61-1.00,p=0.047)and
wasinfavourofdocetaxelforsquamouscellcarcinomahistology(n=172,
6.2versus7.4months,adjustedHR=1.56;95%CI=1.08-2.26,p=0.018).
Therewerenoclinicallyrelevantdifferencesobservedforthesafetyprofileof
pemetrexedwithinthehistologysubgroups.

Limitedclinicaldatafrom aseparaterandomized,Phase3,controlledtrial,
suggestthatefficacydata(overallsurvival,progressionfreesurvival)for
pemetrexedaresimilarbetweenpatientspreviouslypretreatedwithdocetaxel
(n=41)andpatientswhodidnotreceivepreviousdocetaxeltreatment(n=
540).

EfficacyofpemetrexedvsdocetaxelinNSCLC-ITTpopulation

Pemetrexed Docetaxel

SurvivalTime(months)
~Median(m)
~95%CIformedian
~HR
~95%CIforHR
~Non-inferiorityp-value(HR)

(n=283)
8.3

(7.0-9.4)

(n=288)
7.9(6.3-9.2)

0.99
(.82-1.20)

.226
Progressionfreesurvival(months)

~Median
~HR(95%CI)

(n=283) (n=288)
2.9 2.9

0.97(.82–1.16)

Timetotreatmentfailure(TTTF–months)
~Median
~HR(95%CI)

(n=283) (n=288)
2.3 2.1

0.84(.71-.997)

Response(n:qualifiedforresponse)
~Responserate(%)(95%CI)
~Stabledisease(%)

(n=264)
9.1(5.9-13.2)

45.8

(n=274)
8.8(5.7-12.8)

46.4

Abbreviations:CI=confidenceinterval;HR=hazardratio;
ITT=intenttotreat;n=totalpopulationsize.

NSCLC,first-linetreatment:

Amulticentre,randomised,open-label,Phase3studyofpemetrexedplus
cisplatinversusgemcitabinepluscisplatininchemonaivepatientswithlocally
advancedormetastatic(StageIIIborIV)non-smallcelllungcancer(NSCLC)
showedthatpemetrexedpluscisplatin(Intent-To-Treat[ITT]populationn=
862)metitsprimaryendpointandshowedsimilarclinicalefficacyas
gemcitabinepluscisplatin(ITTn=863)inoverallsurvival(adjustedhazard
ratio0.94;95%CI=0.84-1.05).AllpatientsincludedinthisstudyhadanECOG
performancestatus0or1.

TheprimaryefficacyanalysiswasbasedontheITTpopulation.Sensitivity
analysesofmainefficacyendpointswerealsoassessedontheProtocol
Qualified(PQ)population.TheefficacyanalysesusingPQpopulationare
consistentwiththeanalysesfortheITTpopulationandsupportthenon-
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inferiorityofACversusGC.

Progressionfreesurvival(PFS)andoverallresponserateweresimilar
betweentreatmentarms:medianPFSwas4.8monthsforpemetrexedplus
cisplatinversus5.1monthsforgemcitabinepluscisplatin(adjustedhazard
ratio1.04;95%CI=0.94-1.15),andoverallresponseratewas30.6%(95%CI=
27.3-33.9)forpemetrexedpluscisplatinversus28.2%(95%CI=25.0-31.4)for
gemcitabinepluscisplatin.PFSdatawerepartiallyconfirmedbyan
independentreview(400/1725patientswererandomlyselectedforreview).

TheanalysisoftheimpactofNSCLChistologyonoverallsurvival
demonstratedclinicallyrelevantdifferencesinsurvivalaccordingtohistology,
seetablebelow.

Efficacyofpemetrexed+cisplatinvs.gemcitabine+cisplatininfirst-linenon-
smallcelllungcancer–ITTpopulationandhistologysubgroups.

ITTpopulation
andhistology
subgroups

Medianoverallsurvivalinmonths
(95%CI)

Adjusted
hazardratio

(HR)(95%CI)
Superiority

p-valuePemetrexed+cisplatin Gemcitabine+cisplatin

ITTpopulation
(N=1725)

10.3
(9.8–11.2)

N=862 10.3
(9.6–10.9)

N=863 0.94a

(0.84–1.05)
0.259

Adenocarcinoma
(N=847)

12.6
(10.7–
13.6)

N=436 10.9
(10.2–11.9)

N=411 0.84
(0.71–0.99)

0.033

Largecell
(N=153)

10.4
(8.6–14.1)

N=76 6.7
(5.5–9.0)

N=77 0.67
(0.48–0.96)

0.027

Other
(N=252)

8.6
(6.8–10.2)

N=106 9.2
(8.1–10.6)

N=146 1.08
(0.81–1.45)

0.586

Squamouscell
(N=473)

9.4
(8.4–10.2)

N=244 10.8
(9.5–12.1)

N=229 1.23
(1.00–1.51)

0.050

Abbreviations:CI=confidenceinterval;ITT=intent-to-treat;N=totalpopulationsize.
a

Statisticallysignificantfornoninferiority,withtheentireconfidenceintervalforHRwellbelow
the1.17645noninferioritymargin(p<0.001).

Therewerenoclinicallyrelevantdifferencesobservedforthesafetyprofileof
pemetrexedpluscisplatinwithinthehistologysubgroups.

Patientstreatedwithpemetrexedandcisplatinrequiredfewertransfusions
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(16.4%versus28.9%,p<0.001),redbloodcelltransfusions(16.1%versus
27.3%,p<0.001)andplatelettransfusions(1.8%versus4.5%,p=0.002).
Patientsalsorequiredloweradministrationoferythropoietin/darbopoietin
(10.4%versus18.1%,p<0.001),G-CSF/GM-CSF(3.1%versus6.1%,p=0.004),
andironpreparations(4.3%versus7.0%,p=0.021).

NSCLC,maintenancetreatment:

JMEN

Amulticentre,randomised,double-blind,placebo-controlledPhase3study
(JMEN),comparedtheefficacyandsafetyofmaintenancetreatmentwith
pemetrexedplusbestsupportivecare(BSC)(n=441)withthatofplacebo
plusBSC(n=222)inpatientswithlocallyadvanced(StageIIIB)ormetastatic
(StageIV)NonSmallCellLungCancer(NSCLC)whodidnotprogressafter4
cyclesoffirstlinedoublettherapycontainingCisplatinorCarboplatinin
combinationwithGemcitabine,Paclitaxel,orDocetaxel.Firstlinedoublet
therapycontainingPemetrexedwasnotincluded.Allpatientsincludedinthis
studyhadanECOGperformancestatus0or1.Patientsreceivedmaintenance
treatmentuntildiseaseprogression.Efficacyandsafetyweremeasuredfrom
thetimeofrandomisationaftercompletionoffirstline(induction)therapy.
Patientsreceivedamedianof5cyclesofmaintenancetreatmentwith
pemetrexedand3.5cyclesofplacebo.Atotalof213patients(48.3%)
completed≥6cyclesandatotalof103patients(23.4%)completed≥10
cyclesoftreatmentwithpemetrexed.

Thestudymetitsprimaryendpointandshowedastatisticallysignificant
improvementinPFSinthepemetrexedarm overtheplaceboarm (n=581,
independentlyreviewedpopulation;medianof4.0monthsand2.0months,
respectively)(hazardratio=0.60,95%CI=0.49-0.73,p<0.00001).The
independentreviewofpatientscansconfirmedthefindingsofthe
investigatorassessmentofPFS.ThemedianOSfortheoverallpopulation(n
=663)was13.4monthsforthepemetrexedarm and10.6monthsforthe
placeboarm,hazardratio=0.79(95%CI=0.65-0.95,p=0.01192).

Consistentwithotherpemetrexedstudies,adifferenceinefficacyaccording
toNSCLChistologywasobservedinJMEN.ForpatientswithNSCLCother
thanpredominantlysquamouscellhistology(n=430,independentlyreviewed
population)medianPFSwas4.4monthsforthepemetrexedarm and1.8
monthsfortheplaceboarm,hazardratio=0.47(95%CI=0.37-0.60,p=
0.00001).ThemedianOSforpatientswithNSCLCotherthanpredominantly
squamouscellhistology(n=481)was15.5monthsforthepemetrexedarm
and10.3monthsfortheplaceboarm,hazardratio=0.70(95%CI=0.56-0.88,
p=0.002).IncludingtheinductionphasethemedianOSforpatientswith
NSCLCotherthanpredominantlysquamouscellhistologywas18.6months
forthepemetrexedarm and13.6monthsfortheplaceboarm,hazardratio=
0.71(95%CI=0.56-0.88,p=0.002).

ThePFSandOSresultsinpatientswithsquamouscellhistologysuggested
noadvantageforpemetrexedoverplacebo.

Therewerenoclinicallyrelevantdifferencesobservedforthesafetyprofileof
pemetrexedwithinthehistologysubgroups.

JMEN:KaplanMeierplotsofprogression-freesurvival(PFS)andoverall
survivalpemetrexedversusplaceboinpatientswithNSCLCotherthan
predominantlysquamouscellhistology
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PARAMOUNT

Amulticentre,randomised,double-blind,placebo-controlledPhase3study
(PARAMOUNT),comparedtheefficacyandsafetyofcontinuation
maintenancetreatmentwithpemetrexedplusBSC(n=359)withthatof
placeboplusBSC(n=180)inpatientswithlocallyadvanced(StageIIIB)or
metastatic(StageIV)NSCLCotherthanpredominantlysquamouscell
histologywhodidnotprogressafter4cyclesoffirstlinedoublettherapyof
pemetrexedincombinationwithcisplatin.Ofthe939patientstreatedwith
pemetrexedpluscisplatininduction,539patientswererandomisedto
maintenancetreatmentwithpemetrexedorplacebo.Oftherandomised
patients,44.9%hadacomplete/partialresponseand51.9%hadaresponseof
stablediseasetopemetrexedpluscisplatininduction.Patientsrandomisedto
maintenancetreatmentwererequiredtohaveanECOGperformancestatus0
or1.Themediantimefrom thestartofpemetrexedpluscisplatininduction
therapytothestartofmaintenancetreatmentwas2.96monthsonboththe
pemetrexedarm andtheplaceboarm.Randomisedpatientsreceived
maintenancetreatmentuntildiseaseprogression.Efficacyandsafetywere
measuredfrom thetimeofrandomisationaftercompletionoffirstline
(induction)therapy.Patientsreceivedamedianof4cyclesofmaintenance
treatmentwithpemetrexedand4cyclesofplacebo.Atotalof169patients
(47.1%)completed≥6cyclesmaintenancetreatmentwithpemetrexed,
representingatleast10totalcyclesofpemetrexed.

Thestudymetitsprimaryendpointandshowedastatisticallysignificant
improvementinPFSinthepemetrexedarm overtheplaceboarm (n=472,
independentlyreviewedpopulation;medianof3.9monthsand2.6months,
respectively)(hazardratio=0.64,95%CI=0.51-0.81,p=0.0002).The
independentreviewofpatientscansconfirmedthefindingsofthe
investigatorassessmentofPFS.Forrandomisedpatients,asmeasuredfrom
thestartofpemetrexedpluscisplatinfirstlineinductiontreatment,the
medianinvestigator-assessedPFSwas6.9monthsforthepemetrexedarm
and5.6monthsfortheplaceboarm (hazardratio=0.5995%CI=0.47-0.74).

Followingpemetrexedpluscisplatininduction(4cycles),treatmentwith
pemetrexedwasstatisticallysuperiortoplaceboforOS(median13.9months
versus11.0months,hazardratio=0.78,95%CI=0.64-0.96,p=0.0195).Atthe
timeofthisfinalsurvivalanalysis,28.7%ofpatientswerealiveorlostto
followuponthepemetrexedarm versus21.7%ontheplaceboarm.The
relativetreatmenteffectofpemetrexedwasinternallyconsistentacross
subgroups(includingdiseasestage,inductionresponse,ECOGPS,smoking
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status,gender,histologyandage)andsimilartothatobservedinthe
unadjustedOSandPFSanalyses.The1yearand2yearsurvivalratesfor
patientsonpemetrexedwere58%and32%respectively,comparedto45%
and21%forpatientsonplacebo.From thestartofpemetrexedpluscisplatin
firstlineinductiontreatment,themedianOSofpatientswas16.9monthsfor
thepemetrexedarm and14.0monthsfortheplaceboarm (hazardratio=0.78,
95%CI=0.64-0.96).Thepercentageofpatientsthatreceivedpoststudy
treatmentwas64.3%forpemetrexedand71.7%forplacebo.

PARAMOUNT:KaplanMeierplotofprogression-freesurvival(PFS)and
OverallSurvival(OS)forcontinuationpemetrexedmaintenanceversus
placeboinpatientswithNSCLCotherthanpredominantlysquamouscell
histology(measuredfrom randomisation)

Thepemetrexedmaintenancesafetyprofilesfrom thetwostudiesJMENand
PARAMOUNTweresimilar.

5.2 Pharmacokineticproperties

Thepharmacokineticpropertiesofpemetrexedfollowingsingle-agent
administrationhavebeenevaluatedin426cancerpatientswithavarietyof
solidtumoursatdosesrangingfrom 0.2to838mg/m2infusedovera10-
minuteperiod.Pemetrexedhasasteady-statevolumeofdistributionof9l/m2.
Invitrostudiesindicatethatpemetrexedisapproximately81%boundto
plasmaproteins.Bindingwasnotnotablyaffectedbyvaryingdegreesofrenal
impairment.Pemetrexedundergoeslimitedhepaticmetabolism.Pemetrexed
isprimarilyeliminatedintheurine,with70%to90%oftheadministereddose
beingrecoveredunchangedinurinewithinthefirst24hoursfollowing
administration.Invitrostudiesindicatethatpemetrexedisactivelysecreted
byOAT3(organicaniontransporter.Pemetrexedtotalsystemicclearanceis
91.8ml/minandtheeliminationhalf-lifefrom plasmais3.5hoursinpatients
withnormalrenalfunction(creatinineclearanceof90ml/min).Between
patientvariabilityinclearanceismoderateat19.3%.Pemetrexedtotal
systemicexposure(AUC)andmaximum plasmaconcentrationincrease
proportionallywithdose.Thepharmacokineticsofpemetrexedareconsistent
overmultipletreatmentcycles.

Thepharmacokineticpropertiesofpemetrexedarenotinfluencedby
concurrentlyadministeredcisplatin.OralfolicacidandintramuscularVitamin
B12supplementationdonotaffectthepharmacokineticsofpemetrexed.
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5.3 Preclinicalsafetydata

Administrationofpemetrexedtopregnantmiceresultedindecreasedfoetal
viability,decreasedfoetalweight,incompleteossificationofsomeskeletal
structuresandcleftpalate.

Administrationofpemetrexedtomalemiceresultedinreproductivetoxicity
characterisedbyreducedfertilityratesandtesticularatrophy.Inastudy
conductedinbeagledogbyintravenousbolusinjectionfor9months,
testicularfindings(degeneration/necrosisoftheseminiferousepithelium)
havebeenobserved.Thissuggeststhatpemetrexedmayimpairmalefertility.
Femalefertilitywasnotinvestigated.

Pemetrexedwasnotmutagenicineithertheinvitrochromosomeaberration
testinChinesehamsterovarycells,ortheAmestest.Pemetrexedhasbeen
showntobeclastogenicintheinvivomicronucleustestinthemouse.

Studiestoassessthecarcinogenicpotentialofpemetrexedhavenotbeen
conducted.

6 PHARMACEUTICALPARTICULARS

6.1 Listofexcipients

Mannitol

Hydrochloricacid(forpHadjustment)

Sodium hydroxide(forpHadjustment)

6.2 Incompatibilities

Pemetrexedisphysicallyincompatiblewithdiluentscontainingcalcium,
includinglactatedRinger’sinjectionandRinger’sinjection.Intheabsenceof
othercompatibilitystudiesthismedicinalproductmustnotbemixedwith
othermedicinalproducts.

6.3 Shelflife

Unopenedvial:3years

Reconstitutedandinfusionsolutions:

Whenpreparedasdirected,reconstitutedandfurtherdilutedinfusion
solutionsofPemetrexedSeacrosscontainnoantimicrobialpreservatives.
Chemicalandphysicalin-usestabilityofreconstitutedandfurtherdiluted
infusionsolutionsofpemetrexedweredemonstratedfor24hoursat25°C
andatrefrigeratedtemperature(2-8°C).

From amicrobiologicalpointofview,theproductshouldbeusedimmediately.
Ifnotusedimmediately,in-usestoragetimesandconditionspriortouseare
theresponsibilityoftheuserandwouldnotbelongerthan24hoursat2°Cto
8°C.

6.4 Specialprecautionsforstorage

Unopenedvial

Thismedicinalproductdoesnotrequireanyspecialstorageconditions.

Forstorageconditionsafterreconstitutionofthemedicinalproduct,see
section6.3.
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6.5 Natureandcontentsofcontainer

TypeIglassvial(50H)withrubberbromobutylstopperwithanorangeFlip-off
sealcontaining500mgofpemetrexed.

Packof1vial.

6.6 Specialprecautionsfordisposal

1. Useaseptictechniqueduringthereconstitutionandfurtherdilutionof
pemetrexedforintravenousinfusionadministration.

2. CalculatethedoseandthenumberofPemetrexedSeacrossvials
needed.Eachvialcontainsanexcessofpemetrexedtofacilitatedeliveryof
labelamount.

3. Reconstitute500-mgvialswith20mlofsodium chloride9mg/ml(0.9
%)solutionforinjection,withoutpreservative,resultinginasolution

containing25mg/mlpemetrexed.Gentlyswirleachvialuntilthepowderis
completelydissolved.Theresultingsolutionisclearandrangesincolour
from colourlesstoyelloworgreen-yellowwithoutadverselyaffectingproduct
quality.ThepHofthereconstitutedsolutionisbetween6.6and7.8.Further
dilutionisrequired.

4. Theappropriatevolumeofreconstitutedpemetrexedsolutionmustbe
furtherdilutedto100mlwithsodium chloride9mg/ml(0.9%)solutionfor
injection,withoutpreservative,andadministeredasanintravenousinfusion
over10minutes.

5. Pemetrexedinfusionsolutionspreparedasdirectedaboveare
compatiblewithpolyvinylchlorideandpolyolefinlinedadministrationsets
andinfusionbags.

6. Parenteralmedicinalproductsmustbeinspectedvisuallyfor
particulatematteranddiscolourationpriortoadministration.Ifparticulate
matterisobserved,donotadminister.

7. Pemetrexedsolutionsareforsingleuseonly.Anyunusedmedicinal
productorwastematerialmustbedisposedofinaccordancewithlocal
requirementsforcytotoxicmedicinalproducts.

Preparationandadministrationprecautions:Aswithotherpotentiallytoxic
anticanceragents,careshouldbeexercisedinthehandlingandpreparation
ofpemetrexedinfusionsolutions,especiallybypregnantstaff.Theuseof
glovesisrecommended.Ifapemetrexedsolutioncontactstheskin,washthe
skinimmediatelyandthoroughlywithsoapandwater.Ifpemetrexed
solutionscontactthemucousmembranes,flushthoroughlywithwater.
Pemetrexedisnotavesicant.Thereisnotaspecificantidotefor
extravasationofpemetrexed.Therehavebeenfewreportedcasesof
pemetrexedextravasation,whichwerenotassessedasseriousbythe
investigator.Extravasationshouldbemanagedbylocalstandardpracticeas
withothernon-vesicants.

Thereconstitutedsolutionisaclear,colorlesstoyelloworyellow-green
coloredsolution.
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