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SUMMARYOFPRODUCTCHARACTERISTICS

1. NAMEOFTHEMEDICINALPRODUCT

Zoledronicacid4mg/5mlconcentrateforsolutionforinfusion

2. QUALITATIVEANDQUANTITATIVECOMPOSITION

Onevialwith5mlconcentratecontains4mgzoledronicacid,correspondingto4.264mg
zoledronicacidmonohydrate.

Onemlconcentratecontains0.8mgzoledronicacid(asmonohydrate).

Thismedicinalproductcontainslessthan1mmolsodium (23mg)perinfusion,i.e.
essentially‘sodium-free’.

Forthefulllistofexcipients,seesection6.1.

3. PHARMACEUTICALFORM

Concentrateforsolutionforinfusion

Clearcolourlessoryellowishsolution.

4. CLINICALPARTICULARS

4.1 Therapeuticindications

- Preventionofskeletalrelatedevents(pathologicalfractures,spinalcompression,
radiationorsurgerytobone,ortumour-inducedhypercalcaemia)inadultpatientswith
advancedmalignanciesinvolvingbone.

- Treatmentofadultpatientswithtumour-inducedhypercalcaemia(TIH).

4.2 Posologyandmethodofadministration

Zoledronicacidmustonlybeprescribedandadministeredtopatientsbyhealthcare
professionalsexperiencedintheadministrationofintravenousbisphosphonates.Patients
treatedwithZoledronicacidshouldbegiventhepackageleafletandthepatientreminder
card.

Posology

Preventionofskeletalrelatedeventsinpatientswithadvancedmalignanciesinvolvingbone
Adultsandolderpeople
Therecommendeddoseinthepreventionofskeletalrelatedeventsinpatientswith
advancedmalignanciesinvolvingboneis4mgzoledronicacidevery3to4weeks.

Patientsshouldalsobeadministeredanoralcalcium supplementof500mgand400IU
vitaminDdaily.

Thedecisiontotreatpatientswithbonemetastasesforthepreventionofskeletalrelated
eventsshouldconsiderthattheonsetoftreatmenteffectis2-3months.
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TreatmentofTIH
Adultsandolderpeople
Therecommendeddoseinhypercalcaemia(albumin-correctedserum calcium ≥12.0mg/dl
or3.0mmol/l)isasingledoseof4mgzoledronicacid.
Renalimpairment
TIH:
ZoledronicacidtreatmentinTIHpatientswhoalsohavesevererenalimpairmentshouldbe
consideredonlyafterevaluatingtherisksandbenefitsoftreatment.Intheclinicalstudies,
patientswithserum creatinine>400μmol/lor>4.5mg/dlwereexcluded.Nodose
adjustmentisnecessaryinTIHpatientswithserum creatinine<400μmol/lor<4.5mg/dl
(seesection4.4).

Preventionofskeletalrelatedeventsinpatientswithadvancedmalignanciesinvolvingbone:
WheninitiatingtreatmentwithZoledronicacidinpatientswithmultiplemyelomaor
metastaticbonelesionsfrom solidtumours,serum creatinineandcreatinineclearance(CLcr)
shouldbedetermined.CLcriscalculatedfrom serum creatinineusingtheCockcroft-Gault
formula.Zoledronicacidisnotrecommendedforpatientspresentingwithsevererenal
impairmentpriortoinitiationoftherapy,whichisdefinedforthispopulationasCLcr<30
ml/min.InclinicaltrialswithZoledronicacid,patientswithserum creatinine>265μmol/lor>
3.0mg/dlwereexcluded.

Inpatientswithbonemetastasespresentingwithmildtomoderaterenalimpairmentpriorto
initiationoftherapy,whichisdefinedforthispopulationasCLcr30–60ml/min,thefollowing
Zoledronicaciddoseisrecommended(seealsosection4.4):

Baselinecreatinineclearance(ml/min) Zoledronicacidrecommendeddose*
>60 4.0mgzoledronicacid

50–60 3.5mg*zoledronicacid
40–49 3.3mg*zoledronicacid
30–39 3.0mg*zoledronicacid

*DoseshavebeencalculatedassumingtargetAUCof0.66(mg•hr/l)(CLcr=75ml/min).The
reduceddosesforpatientswithrenalimpairmentareexpectedtoachievethesameAUCas
thatseeninpatientswithcreatinineclearanceof75ml/min.

Followinginitiationoftherapy,serum creatinineshouldbemeasuredpriortoeachdoseof
Zoledronicacidandtreatmentshouldbewithheldifrenalfunctionhasdeteriorated.Inthe
clinicaltrials,renaldeteriorationwasdefinedasfollows:
- Forpatientswithnormalbaselineserum creatinine(<1.4mg/dlor<124μmol/l),an

increaseof0.5mg/dlor44μmol/l;
- Forpatientswithabnormalbaselinecreatinine(>1.4mg/dlor>124μmol/l),an

increaseof1.0mg/dlor88μmol/l.

Intheclinicalstudies,Zoledronicacidtreatmentwasresumedonlywhenthecreatininelevel
returnedtowithin10%ofthebaselinevalue(seesection4.4).Zoledronicacidtreatment
shouldberesumedatthesamedoseasthatgivenpriortotreatmentinterruption.

Paediatricpopulation
Thesafetyandefficacyofzoledronicacidinchildrenaged1yearto17yearshavenotbeen
established.Currentlyavailabledataaredescribedinsection5.1butnorecommendationon
aposologycanbemade.

Methodofadministration

Intravenoususe.
Zoledronicacid4mg/5mlconcentrateforsolutionforinfusion,furtherdilutedin100ml(see
section6.6),shouldbegivenasasingleintravenousinfusioninnolessthan15minutes.
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Inpatientswithmildtomoderaterenalimpairment,reducedZoledronicaciddosesare
recommended(seesection“Posology”aboveandsection4.4).

InstructionsforpreparingreduceddosesofZoledronicacid

Withdrawanappropriatevolumeoftheconcentrateneeded,asfollows:
- 4.4mlfor3.5mgdose
- 4.1mlfor3.3mgdose
- 3.8mlfor3.0mgdose

Forinstructionsonthedilutionofthemedicinalproductbeforeadministration,seesection
6.6.Thewithdrawnamountofconcentratemustbefurtherdilutedin100mlofsterile0.9%
w/vsodium chloridesolutionor5%w/vglucosesolution.Thedosemustbegivenasasingle
intravenousinfusionovernolessthan15minutes.

Zoledronicacidconcentratemustnotbemixedwithcalcium orotherdivalentcation-
containinginfusionsolutionssuchaslactatedRinger’ssolution,andshouldbeadministered
asasingleintravenoussolutioninaseparateinfusionline.

Patientsmustbemaintainedwellhydratedpriortoandfollowingadministrationof
Zoledronicacid.

4.3 Contraindications

● Hypersensitivitytotheactivesubstance,tootherbisphosphonatesortoanyofthe
excipients listedinsection6.1

● Breast-feeding(seesection4.6)

4.4 Specialwarningsandprecautionsforuse

General
PatientsmustbeassessedpriortoadministrationofZoledronicacidtoensurethattheyare
adequatelyhydrated.

Overhydrationshouldbeavoidedinpatientsatriskofcardiacfailure.

Standardhypercalcaemia-relatedmetabolicparameters,suchasserum levelsofcalcium,
phosphateandmagnesium,shouldbecarefullymonitoredafterinitiatingZoledronicacid
therapy.Ifhypocalcaemia,hypophosphataemia,orhypomagnesaemiaoccurs,short-term
supplementaltherapymaybenecessary.Untreatedhypercalcaemiapatientsgenerallyhave
somedegreeofrenalfunctionimpairment,thereforecarefulrenalfunctionmonitoringshould
beconsidered.

Zoledronicacidcontainsthesameactivesubstanceasfoundinzoledronicacid4mg/100ml
and5mg/100ml.PatientsbeingtreatedwithZoledronicacidshouldnotbetreatedwithsuch
productsconcomitantlyoranyotherbisphosphonate,sincethecombinedeffectsofthese
agentsareunknown.

Renalinsufficiency
PatientswithTIHandevidenceofdeteriorationinrenalfunctionshouldbeappropriately
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evaluatedwithconsiderationgivenastowhetherthepotentialbenefitoftreatmentwith
Zoledronicacidoutweighsthepossiblerisk.

Thedecisiontotreatpatientswithbonemetastasesforthepreventionofskeletalrelated
eventsshouldconsiderthattheonsetoftreatmenteffectis2–3months.

Zoledronicacidhasbeenassociatedwithreportsofrenaldysfunction.Factorsthatmay
increasethepotentialfordeteriorationinrenalfunctionincludedehydration,pre-existing
renalimpairment,multiplecyclesofZoledronicacidandotherbisphosphonatesaswellas
useofothernephrotoxicmedicinalproducts.Whiletheriskisreducedwithadoseof4mg
zoledronicacidadministeredover15minutes,deteriorationinrenalfunctionmaystilloccur.
Renaldeterioration,progressiontorenalfailureanddialysishavebeenreportedinpatients
aftertheinitialdoseorasingledoseof4mgzoledronicacid.Increasesinserum creatinine
alsooccurinsomepatientswithchronicadministrationofZoledronicacidatrecommended
dosesforpreventionofskeletalrelatedevents,althoughlessfrequently.

Patientsshouldhavetheirserum creatininelevelsassessedpriortoeachdoseofZoledronic
acid.Uponinitiationoftreatmentinpatientswithbonemetastaseswithmildtomoderate
renalimpairment,lowerdosesofzoledronicacidarerecommended.Inpatientswhoshow
evidenceofrenaldeteriorationduringtreatment,Zoledronicacidshouldbewithheld.
Zoledronicacidshouldonlyberesumedwhenserum creatininereturnstowithin10%of
baseline.Zoledronicacidtreatmentshouldberesumedatthesamedoseasthatgivenprior
totreatmentinterruption.

Inviewofthepotentialimpactofzoledronicacidonrenalfunction,thelackofclinicalsafety
datainpatientswithsevererenalimpairment(inclinicaltrialsdefinedasserum creatinine≥
400μmol/lor≥4.5mg/dlforpatientswithTIHand≥265μmol/lor≥3.0mg/dlforpatients
withcancerandbonemetastases,respectively)atbaselineandonlylimitedpharmacokinetic
datainpatientswithsevererenalimpairmentatbaseline(creatinineclearance<30ml/min),
theuseofZoledronicacidisnotrecommendedinpatientswithsevererenalimpairment.

Hepaticinsufficiency
Asonlylimitedclinicaldataareavailableinpatientswithseverehepaticinsufficiency,no
specificrecommendationscanbegivenforthispatientpopulation.

Osteonecrosis

Osteonecrosisofthejaw
Osteonecrosisofthejaw(ONJ)hasbeenreporteduncommonlyinclinicaltrialsinpatients
receivingZoledronicacid.Post-marketingexperienceandtheliteraturesuggestagreater
frequencyofreportsofONJbasedontumourtype(advancedbreastcancer,multiple
myeloma).AstudyshowedthatONJwashigherinmyelomapatientswhencomparedto
othercancers(seesection5.1).

Thestartoftreatmentorofanewcourseoftreatmentshouldbedelayedinpatientswith
unhealedopensofttissuelesionsinthemouth,exceptinmedicalemergencysituations.A
dentalexaminationwithappropriatepreventivedentistryandanindividualbenefit-risk
assessmentisrecommendedpriortotreatmentwithbisphosphonatesinpatientswith
concomitantriskfactors.

Thefollowingriskfactorsshouldbeconsideredwhenevaluatinganindividual’sriskof
developingONJ:
- Potencyofthebisphosphonate(higherriskforhighlypotentcompounds),routeof

administration(higherriskforparenteraladministration)andcumulativedoseof
bisphosphonate.

- Cancer,co-morbidconditions(e.g.anaemia,coagulopathies,infection),smoking.
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- Concomitanttherapies:chemotherapy,angiogenesisinhibitors(seesection4.5),
radiotherapytoneckandhead,corticosteroids.

- Historyofdentaldisease,poororalhygiene,periodontaldisease,invasivedental
procedures(e.g.toothextractions)andpoorlyfittingdentures.

Allpatientsshouldbeencouragedtomaintaingoodoralhygiene,undergoroutinedental
check-ups,andimmediatelyreportanyoralsymptomssuchasdentalmobility,painor
swelling,ornon-healingofsoresordischargeduringtreatmentwithZoledronicacid.While
ontreatment,invasivedentalproceduresshouldbeperformedonlyaftercareful
considerationandbeavoidedincloseproximitytozoledronicacidadministration.For
patientswhodeveloposteonecrosisofthejawwhileonbisphosphonatetherapy,dental
surgerymayexacerbatethecondition.Forpatientsrequiringdentalprocedures,thereareno
dataavailabletosuggestwhetherdiscontinuationofbisphosphonatetreatmentreducesthe
riskofosteonecrosisofthejaw.

ThemanagementplanforpatientswhodevelopONJshouldbesetupinclosecollaboration
betweenthetreatingphysicianandadentistororalsurgeonwithexpertiseinONJ.
Temporaryinterruptionofzoledronicacidtreatmentshouldbeconsidereduntilthecondition
resolvesandcontributingriskfactorsaremitigatedwherepossible.

Osteonecrosisofotheranatomicalsites
Osteonecrosisoftheexternalauditorycanalhasbeenreportedwithbisphosphonates,
mainlyinassociationwithlong-term therapy.Possibleriskfactorsforosteonecrosisofthe
externalauditorycanalincludesteroiduseandchemotherapyand/orlocalriskfactorssuch
asinfectionortrauma.Thepossibilityofosteonecrosisoftheexternalauditorycanalshould
beconsideredinpatientsreceivingbisphosphonateswhopresentwithearsymptoms
includingchronicearinfections.

Additionally,therehavebeensporadicreportsofosteonecrosisofothersites,includingthe
hipandfemur,reportedpredominantlyinadultcancerpatientstreatedwithZoledronicacid.

Musculoskeletalpain
Inpost-marketingexperience,severeandoccasionallyincapacitatingbone,joint,and/or
musclepainhavebeenreportedinpatientstakingZoledronicacid.However,suchreports
havebeeninfrequent.Thetimetoonsetofsymptomsvariedfrom onedaytoseveralmonths
afterstartingtreatment.Mostpatientshadreliefofsymptomsafterstoppingtreatment.A
subsethadrecurrenceofsymptomswhenrechallengedwithZoledronicacidoranother
bisphosphonate.

Atypicalfracturesofthefemur
Atypicalsubtrochantericanddiaphysealfemoralfractureshavebeenreportedwith
bisphosphonatetherapy,primarilyinpatientsreceivinglong-term treatmentforosteoporosis.
Thesetransverseorshortobliquefracturescanoccuranywherealongthefemurfrom just
belowthelessertrochantertojustabovethesupracondylarflare.Thesefracturesoccurafter
minimalornotraumaandsomepatientsexperiencethighorgroinpain,oftenassociated
withimagingfeaturesofstressfractures,weekstomonthsbeforepresentingwitha
completedfemoralfracture.Fracturesareoftenbilateral;thereforethecontralateralfemur
shouldbeexaminedinbisphosphonate-treatedpatientswhohavesustainedafemoralshaft
fracture.Poorhealingofthesefractureshasalsobeenreported.Discontinuationof
bisphosphonatetherapyinpatientssuspectedtohaveanatypicalfemurfractureshouldbe
consideredpendingevaluationofthepatient,basedonanindividualbenefitriskassessment.

Duringbisphosphonatetreatmentpatientsshouldbeadvisedtoreportanythigh,hiporgroin
painandanypatientpresentingwithsuchsymptomsshouldbeevaluatedforanincomplete
femurfracture.
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Hypocalcaemia
HypocalcaemiahasbeenreportedinpatientstreatedwithZoledronicacid.Cardiac
arrhythmiasandneurologicadverseevents(includingconvulsions,hypoaesthesiaandtetany)
havebeenreportedsecondarytocasesofseverehypocalcaemia.Casesofsevere
hypocalcaemiarequiringhospitalisationhavebeenreported.Insomeinstances,the
hypocalcaemiamaybelife-threatening(seesection4.8).CautionisadvisedwhenZoledronic
acidisadministeredwithmedicinalproductsknowntocausehypocalcaemia,astheymay
haveasynergisticeffectresultinginseverehypocalcaemia(seesection4.5).Serum calcium
shouldbemeasuredandhypocalcaemiamustbecorrectedbeforeinitiatingZoledronicacid
therapy.Patientsshouldbeadequatelysupplementedwithcalcium andvitaminD.

Zoledronicacidcontainssodium
Thismedicinalproductcontainslessthan1mmolsodium (23mg)perinfusion,thatistosay
essentially“sodium free”.However,ifasolutionofcommonsalt(0.9%w/vsodium chloride
solution)isusedforthedilutionofZoledronicacidpriortoadministrationthenthedoseof
sodium receivedwouldbehigher.

4.5 Interactionwithothermedicinalproductsandotherformsofinteraction

Inclinicalstudies,zoledronicacidhasbeenadministeredconcomitantlywithcommonlyused
anticanceragents,diuretics,antibioticsandanalgesicswithoutclinicallyapparent
interactionsoccurring.Zoledronicacidshowsnoappreciablebindingtoplasmaproteinsand
doesnotinhibithumanP450enzymesinvitro(seesection5.2),butnoformalclinical
interactionstudieshavebeenperformed.

Cautionisadvisedwhenbisphosphonatesareadministeredwithaminoglycosides,calcitonin
orloopdiuretics,sincetheseagentsmayhaveanadditiveeffect,resultinginalowerserum
calcium levelforlongerperiodsthanrequired(seesection4.4).

CautionisindicatedwhenZoledronicacidisusedwithotherpotentiallynephrotoxic
medicinalproducts.Attentionshouldalsobepaidtothepossibilityofhypomagnesaemia
developingduringtreatment.

Inmultiplemyelomapatients,theriskofrenaldysfunctionmaybeincreasedwhen
Zoledronicacidisusedincombinationwiththalidomide.

CautionisadvisedwhenZoledronicacidisadministeredwithanti-angiogenicmedicinal
products,asanincreaseintheincidenceofONJhasbeenobservedinpatientstreated
concomitantlywiththesemedicinalproducts.

4.6 Fertility,pregnancyandlactation

Pregnancy
Therearenoadequatedataontheuseofzoledronicacidinpregnantwomen.Animal
reproductionstudieswithzoledronicacidhaveshownreproductivetoxicity(seesection5.3).
Thepotentialriskforhumansisunknown.Zoledronicacidshouldnotbeusedduring
pregnancy.Womenofchild-bearingpotentialshouldbeadvisedtoavoidbecomingpregnant.

Breast-feeding
Itisnotknownwhetherzoledronicacidisexcretedintohumanmilk.Zoledronicacidis
contraindicatedinbreast-feedingwomen(seesection4.3).

Fertility
Zoledronicacidwasevaluatedinratsforpotentialadverseeffectsonfertilityoftheparental
andF1generation.Thisresultedinexaggeratedpharmacologicaleffectsconsideredtobe
relatedtothecompound’sinhibitionofskeletalcalcium metabolisation,resultingin
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periparturienthypocalcaemia,abisphosphonateclasseffect,dystociaandearlytermination
ofthestudy.Thustheseresultsprecludeddeterminingadefinitiveeffectofzoledronicacid
onfertilityinhumans.

4.7 Effectsonabilitytodriveandusemachines

Adversereactions,suchasdizzinessandsomnolence,mayhaveinfluenceontheabilityto
driveorusemachines,thereforecautionshouldbeexercisedwiththeuseofZoledronicacid
alongwithdrivingandoperatingofmachinery.

4.8 Undesirableeffects

Summaryofthesafetyprofile

Withinthreedaysafterzoledronicacidadministration,anacutephasereactionhas
commonlybeenreported,withsymptomsincludingbonepain,fever,fatigue,arthralgia,
myalgia,rigorsandarthritiswithsubsequentjointswelling;thesesymptomsusuallyresolve
withinafewdays(seedescriptionofselectedadversereactions).

Thefollowingaretheimportantidentifiedriskswithzoledronicacidintheapproved
indications:
Renalfunctionimpairment,osteonecrosisofthejaw,acutephasereaction,hypocalcaemia,
atrialfibrillation,anaphylaxis,interstitiallungdisease.Thefrequenciesforeachofthese
identifiedrisksareshowninTable1.

Tabulatedlistofadversereactions

Thefollowingadversereactions,listedinTable1,havebeenaccumulatedfrom clinical
studiesandpost-marketingreportsfollowingpredominantlychronictreatmentwith4mg
zoledronicacid:

Table1
Adversereactionsarerankedunderheadingsoffrequency,themostfrequentfirst,usingthe
followingconvention:Verycommon(≥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(cannot
beestimatedfrom theavailabledata).

Bloodandlymphaticsystem disorders

Common: Anaemia

Uncommon: Thrombocytopenia,leukopenia

Rare: Pancytopenia

Immunesystem disorders

Uncommon: Hypersensitivityreaction

Rare: Angioneuroticoedema

Psychiatricdisorders

Uncommon: Anxiety,sleepdisturbance

Rare: Confusion

Nervoussystem disorders

Common: Headache
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Uncommon: Dizziness,paraesthesia,dysgeusia,hypoaesthesia,
hyperaesthesia,tremor,somnolence

Veryrare: Convulsions,hypoaesthesiaandtetany(secondary
tohypocalcaemia)

Eyedisorders

Common: Conjunctivitis

Uncommon: Blurredvision,scleritisandorbitalinflammation

Rare: Uveitis

Veryrare: Episcleritis

Cardiacdisorders

Uncommon: Hypertension,hypotension,atrialfibrillation,
hypotensionleadingtosyncopeorcirculatory
collapse

Rare: Bradycardia,cardiacarrhythmia(secondaryto
hypocalcaemia)

Respiratory,thoracicandmediastinaldisorders

Uncommon: Dyspnoea,cough,bronchoconstriction

Rare: Interstitiallungdisease

Gastrointestinaldisorders

Common: Nausea,vomiting,decreasedappetite

Uncommon: Diarrhoea,constipation,abdominalpain,
dyspepsia,stomatitis,drymouth

Skinandsubcutaneoustissuedisorders

Uncommon: Pruritus,rash(includingerythematousand
macularrash),increasedsweating

Musculoskeletalandconnectivetissuedisorders

Common: Bonepain,myalgia,arthralgia,generalisedpain

Uncommon: Musclespasms,osteonecrosisofthejaw

Veryrare: Osteonecrosisoftheexternalauditorycanal
(bisphosphonateclassadversereaction)and
otheranatomicalsitesincludingfemurandhip.

Renalandurinarydisorders

Common: Renalimpairment

Uncommon: Acuterenalfailure,haematuria,proteinuria

Rare: AcquiredFanconisyndrome

Generaldisordersandadministrationsiteconditions

Common: Fever,flu-likesyndrome(includingfatigue,rigors,
malaiseandflushing)

Uncommon: Asthenia,peripheraloedema,injectionsite
reactions(includingpain,irritation,swelling,
induration),chestpain,weightincrease,
anaphylacticreaction/shock,urticaria
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Rare: Arthritisandjointswellingasasymptom ofacute
phasereaction

Investigations

Verycommon: Hypophosphataemia

Common: Bloodcreatinineandbloodureaincreased,
hypocalcaemia

Uncommon: Hypomagnesaemia,hypokalaemia

Rare: Hyperkalaemia,hypernatraemia

Descriptionofselectedadversereactions

Renalfunctionimpairment
Zoledronicacidhasbeenassociatedwithreportsofrenaldysfunction.Inapooledanalysis
ofsafetydatafrom zoledronicacidregistrationtrialsforthepreventionofskeletal-related
eventsinpatientswithadvancedmalignanciesinvolvingbone,thefrequencyofrenal
impairmentadverseeventssuspectedtoberelatedtozoledronicacid(adversereactions)
wasasfollows:multiplemyeloma(3.2%),prostatecancer(3.1%),breastcancer(4.3%),lung
andothersolidtumours(3.2%).Factorsthatmayincreasethepotentialfordeteriorationin
renalfunctionincludedehydration,pre-existingrenalimpairment,multiplecyclesof
zoledronicacidorotherbisphosphonates,aswellasconcomitantuseofnephrotoxic
medicinalproductsorusingashorterinfusiontimethancurrentlyrecommended.Renal
deterioration,progressiontorenalfailureanddialysishavebeenreportedinpatientsafterthe
initialdoseorasingledoseof4mgzoledronicacid(seesection4.4).

Osteonecrosisofthejaw
Casesofosteonecrosisofthejawhavebeenreported,predominantlyincancerpatients
treatedwithmedicinalproductsthatinhibitboneresorption,suchaszoledronicacid(see
section4.4).Manyofthesepatientswerealsoreceivingchemotherapyandcorticosteroids
andhadsignsoflocalinfectionincludingosteomyelitis.Themajorityofthereportsreferto
cancerpatientsfollowingtoothextractionsorotherdentalsurgeries.

Atrialfibrillation
Inone3-year,randomised,double-blindcontrolledtrialthatevaluatedtheefficacyandsafety
ofzoledronicacid5mgonceyearlyvs.placebointhetreatmentofpostmenopausal
osteoporosis(PMO),theoverallincidenceofatrialfibrillationwas2.5%(96outof3,862)and
1.9%(75outof3,852)inpatientsreceivingzoledronicacid5mgandplacebo,respectively.
Therateofatrialfibrillationseriousadverseeventswas1.3%(51outof3,862)and0.6%(22
outof3,852)inpatientsreceivingzoledronicacid5mgandplacebo,respectively.The
imbalanceobservedinthistrialhasnotbeenobservedinothertrialswithzoledronicacid,
includingthosewithzoledronicacid4mgevery3-4weeksinoncologypatients.The
mechanism behindtheincreasedincidenceofatrialfibrillationinthissingleclinicaltrialis
unknown.

Acutephasereaction
Thisadversedrugreactionconsistsofaconstellationofsymptomsthatincludesfever,
myalgia,headache,extremitypain,nausea,vomiting,diarrhoeaarthralgiaandarthritiswith
subsequentjointswelling.Theonsettimeis≤3dayspost-zoledronicacidinfusion,andthe
reactionisalsoreferredtousingtheterms“flu-like”or“post-dose”symptoms.

Atypicalfracturesofthefemur
Duringpost-marketingexperiencethefollowingreactionshavebeenreported(frequency
rare):Atypicalsubtrochantericanddiaphysealfemoralfractures(bisphopsphonateclass
adversereaction).
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Hypocalcaemia-relatedADRs
Hypocalcaemiaisanimportantidentifiedriskwithzoledronicacidintheapproved
indications.Basedonthereviewofbothclinicaltrialandpost-marketingcases,thereis
sufficientevidencetosupportanassociationbetweenzoledronicacidtherapy,thereported
eventofhypocalcaemia,andthesecondarydevelopmentofcardiacarrhythmia.Furthermore,
thereisevidenceofanassociationbetweenhypocalcaemiaandsecondaryneurological
eventsreportedinthesecasesincluding;convulsions,hypoaesthesiaandtetany(seesection
4.4).

Reportingofsuspectedadversereactions
Reportingsuspectedadversereactionsafterauthorisationofthemedicinalproductis
important.Itallowscontinuedmonitoringofthebenefit/riskbalanceofthemedicinal
product.Healthcareprofessionalsareaskedtoreportanysuspectedadversereactionsvia
theYellowCardScheme.Website:www.mhra.gov.uk/yellowcardorsearchforMHRAYellow
CardintheGooglePlayorAppleAppStore.

4.9 Overdose

ClinicalexperiencewithacuteoverdoseofZoledronicacidislimited.Theadministrationof
dosesupto48mgofzoledronicacidinerrorhasbeenreported.Patientswhohavereceived
doseshigherthanthoserecommended(seesection4.2)shouldbecarefullymonitored,
sincerenalfunctionimpairment(includingrenalfailure)andserum electrolyte(including
calcium,phosphorusandmagnesium)abnormalitieshavebeenobserved.Intheeventof
hypocalcaemia,calcium gluconateinfusionsshouldbeadministeredasclinicallyindicated.
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5. PHARMACOLOGICALPROPERTIES

5.1 Pharmacodynamicproperties

Pharmacotherapeuticgroup:Drugsfortreatmentofbonediseases,bisphosphonates,ATC
code:M05BA08

Zoledronicacidbelongstotheclassofbisphosphonatesandactsprimarilyonbone.Itisan
inhibitorofosteoclasticboneresorption.

Theselectiveactionofbisphosphonatesonboneisbasedontheirhighaffinityfor
mineralisedbone,buttheprecisemolecularmechanism leadingtotheinhibitionof
osteoclasticactivityisstillunclear.Inlong-term animalstudies,zoledronicacidinhibitsbone
resorptionwithoutadverselyaffectingtheformation,mineralisationormechanicalproperties
ofbone.

Inadditiontobeingapotentinhibitorofboneresorption,zoledronicacidalsopossesses
severalanti-tumourpropertiesthatcouldcontributetoitsoverallefficacyinthetreatmentof
metastaticbonedisease.Thefollowingpropertieshavebeendemonstratedinpreclinical
studies:
- Invivo:Inhibitionofosteoclasticboneresorption,whichaltersthebonemarrow

microenvironment,makingitlessconducivetotumourcellgrowth,anti-angiogenic
activityandanti-painactivity.

- Invitro:Inhibitionofosteoblastproliferation,directcytostaticandpro-apoptoticactivity
ontumourcells,synergisticcytostaticeffectwithotheranti-cancerdrugs,anti-
adhesion/invasionactivity.

Clinicaltrialresultsinthepreventionofskeletalrelatedeventsinpatientswithadvanced
malignanciesinvolvingbone
Thefirstrandomised,double-blind,placebo-controlledstudycomparedzoledronicacid4mg
toplaceboforthepreventionofskeletalrelatedevents(SREs)inprostatecancerpatients.
Zoledronicacid4mgsignificantlyreducedtheproportionofpatientsexperiencingatleast
oneskeletalrelatedevent(SRE),delayedthemediantimetofirstSREby>5months,and
reducedtheannualincidenceofeventsperpatient-skeletalmorbidityrate.Multipleevent
analysisshoweda36%riskreductionindevelopingSREsinthezoledronicacid4mggroup
comparedwithplacebo.Patientsreceivingzoledronicacid4mgreportedlessincreasein
painthanthosereceivingplacebo,andthedifferencereachedsignificanceatmonths3,9,21
and24.Fewerzoledronicacid4mgpatientssufferedpathologicalfractures.Thetreatment
effectswerelesspronouncedinpatientswithblasticlesions.Efficacyresultsareprovidedin
Table2.

Inasecondstudyincludingsolidtumoursotherthanbreastorprostatecancer,zoledronic
acid4mgsignificantlyreducedtheproportionofpatientswithanSRE,delayedthemedian
timetofirstSREby>2months,andreducedtheskeletalmorbidityrate.Multipleevent
analysisshowed30.7%riskreductionindevelopingSREsinthezoledronicacid4mggroup
comparedwithplacebo.EfficacyresultsareprovidedinTable3.

Table2:Efficacyresults(prostatecancerpatientsreceivinghormonaltherapy)

AnySRE(+TIH) Fractures*
Radiationtherapyto

bone

zoledronic
acid4mg

Placebo
zoledroni
cacid4

mg
Placebo

zoledronic
acid4mg

Placeb
o

N 214 208 214 208 214 208
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Proportionof
patientswithSREs
(%)

38 49 17 25 26 33

p-value 0.028 0.052 0.119

MediantimetoSRE
(days)

488 321 NR NR NR 640

p-value 0.009 0.020 0.055

Skeletalmorbidity
rate

0.77 1.47 0.20 0.45 0.42 0.89

p-value 0.005 0.023 0.060

Riskreductionof
sufferingfrom
multipleevents**(%)

36 - NA NA NA NA

p-value 0.002 NA NA

* Includesvertebralandnon-vertebralfractures
** Accountsforallskeletalevents,thetotalnumberaswellastimetoeacheventduring

thetrial
NR NotReached
NA NotApplicable

Table3:Efficacyresults(solidtumoursotherthanbreastorprostatecancer)

AnySRE(+TIH) Fractures*
Radiationtherapyto

bone

zoledronic
acid4mg

Placebo
zoledroni
cacid4

mg
Placebo

zoledronic
acid4mg

Placeb
o

N 257 250 257 250 257 250

Proportionof
patientswithSREs
(%)

39 48 16 22 29 34

p-value 0.039 0.064 0.173

MediantimetoSRE
(days)

236 155 NR NR 424 307

p-value 0.009 0.020 0.079

Skeletalmorbidity
rate

1.74 2.71 0.39 0.63 1.24 1.89

p-value 0.012 0.066 0.099

Riskreductionof
sufferingfrom
multipleevents**(%)

30.7 - NA NA NA NA

p-value 0.003 NA NA

* Includesvertebralandnon-vertebralfractures
** Accountsforallskeletalevents,thetotalnumberaswellastimetoeacheventduring

thetrial
NR NotReached
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NA NotApplicable

InathirdphaseIIIrandomised,double-blindtrial,zoledronicacid4mgor90mgpamidronate
every3to4weekswerecomparedinpatientswithmultiplemyelomaorbreastcancerwith
atleastonebonelesion.Theresultsdemonstratedthatzoledronicacid4mgshowed
comparableefficacyto90mgpamidronateinthepreventionofSREs.Themultipleevent
analysisrevealedasignificantriskreductionof16%inpatientstreatedwithzoledronicacid4
mgincomparisonwithpatientsreceivingpamidronate.EfficacyresultsareprovidedinTable
4.
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Table4:Efficacyresults(breastcancerandmultiplemyelomapatients)

AnySRE(+TIH) Fractures*
Radiationtherapyto

bone

zoledronic
acid4mg

Pam
90mg

zoledroni
cacid4

mg

Pam
90mg

zoledronic
acid4mg

Pam
90mg

N 561 555 561 555 561 555

Proportionof
patientswithSREs
(%)

48 52 37 39 19 24

p-value 0.198 0.653 0.037

MediantimetoSRE
(days)

376 356 NR 714 NR NR

p-value 0.151 0.672 0.026

Skeletalmorbidity
rate

1.04 1.39 0.53 0.60 0.47 0.71

p-value 0.084 0.614 0.015

Riskreductionof
sufferingfrom
multipleevents**(%)

16 - NA NA NA NA

p-value 0.030 NA NA

* Includesvertebralandnon-vertebralfractures
** Accountsforallskeletalevents,thetotalnumberaswellastimetoeacheventduring

thetrial
NR NotReached
NA NotApplicable

Zoledronicacid4mgwasalsostudiedinadouble-blind,randomised,placebo-controlledtrial
in228patientswithdocumentedbonemetastasesfrom breastcancertoevaluatetheeffect
of4mgzoledronicacidontheskeletalrelatedevent(SRE)rateratio,calculatedasthetotal
numberofSREevents(excludinghypercalcaemiaandadjustedforpriorfracture),dividedby
thetotalriskperiod.Patientsreceivedeither4mgzoledronicacidorplaceboeveryfour
weeksforoneyear.Patientswereevenlydistributedbetweenzoledronicacid-treatedand
placebogroups.

TheSRErate(events/personyear)was0.628forzoledronicacidand1.096forplacebo.The
proportionofpatientswithatleastoneSRE(excludinghypercalcaemia)was29.8%inthe
zoledronicacid-treatedgroupversus49.6%intheplacebogroup(p=0.003).Mediantimeto
onsetofthefirstSREwasnotreachedinthezoledronicacid-treatedarm attheendofthe
studyandwassignificantlyprolongedcomparedtoplacebo(p=0.007).Zoledronicacid4mg
reducedtheriskofSREsby41%inamultipleeventanalysis(riskratio=0.59,p=0.019)
comparedwithplacebo.

Inthezoledronicacid-treatedgroup,statisticallysignificantimprovementinpainscores
(usingtheBriefPainInventory,BPI)wasseenat4weeksandateverysubsequenttimepoint
duringthestudy,whencomparedtoplacebo(Figure1).Thepainscoreforzoledronicacid
wasconsistentlybelowbaselineandpainreductionwasaccompaniedbyatrendinreduced
analgesicsscore.
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Figure1:Meanchangesfrom baselineinBPIscores.Statisticallysignificantdifferences
aremarked(*p<0.05)forbetweentreatmentcomparisons(4mgzoledronicacidvs.
placebo)

CZOL446EUS122/SWOGstudy
Theprimaryobjectiveofthisobservationalstudywastoestimatethecumulativeincidence
ofosteonecrosisofthejaw(ONJ)at3yearsincancerpatientswithbonemetastasis
receivingzoledronicacid.Theosteoclastinhibitiontherapy,othercancertherapy,anddental
carewasperformedasclinicallyindicatedinordertobestrepresentacademicand
community-basedcare.Abaselinedentalexaminationwasrecommendedbutwasnot
mandatory.

Amongthe3491evaluablepatients,87casesofONJdiagnosiswereconfirmed.Theoverall
estimatedcumulativeincidenceofconfirmedONJat3yearswas2.8%(95%CI:2.3-3.5%).
Therateswere0.8%atyear1and2.0%atyear2.Ratesof3-yearconfirmedONJwere
highestinmyelomapatients(4.3%)andlowestinbreastcancerpatients(2.4%).Casesof
confirmedONJwerestatisticallysignificantlyhigherinpatientswithmultiplemyeloma
(p=0.03)thanothercancerscombined.

ClinicaltrialresultsinthetreatmentofTIH
Clinicalstudiesintumour-inducedhypercalcaemia(TIH)demonstratedthattheeffectof
zoledronicacidischaracterisedbydecreasesinserum calcium andurinarycalcium
excretion.InPhaseIdosefindingstudiesinpatientswithmildtomoderatetumour-induced
hypercalcaemia(TIH),effectivedosestestedwereintherangeofapproximately1.2–2.5mg.

Toassesstheeffectsof4mgzoledronicacidversuspamidronate90mg,theresultsoftwo
pivotalmulticentrestudiesinpatientswithTIHwerecombinedinapre-plannedanalysis.
Therewasfasternormalisationofcorrectedserum calcium atday4for8mgzoledronicacid
andatday7for4mgand8mgzoledronicacid.Thefollowingresponserateswereobserved:

Table5:ProportionofcompleterespondersbydayinthecombinedTIHstudies

Day4 Day7 Day10

Zoledronic acid 4 mg
(N=86)

45.3%(p=0.104) 82.6%(p=0.005)* 88.4%(p=0.002)*

Zoledronic acid 8 mg 55.6%(p=0.021)* 83.3%(p=0.010)* 86.7%(p=0.015)*
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(N=90)

Pamidronate 90 mg
(N=99)

33.3% 63.6% 69.7%

*p-valuescomparedtopamidronate.

Mediantimetonormocalcaemiawas4days.Mediantimetorelapse(re-increaseofalbumin-
correctedserum calcium ≥2.9mmol/l)was30to40daysforpatientstreatedwithzoledronic
acidversus17daysforthosetreatedwithpamidronate90mg(p-values:0.001for4mgand
0.007for8mgzoledronicacid).Therewerenostatisticallysignificantdifferencesbetween
thetwozoledronicaciddoses.

Inclinicaltrials69patientswhorelapsedorwererefractorytoinitialtreatment(zoledronic
acid4mg,8mgorpamidronate90mg)wereretreatedwith8mgzoledronicacid.The
responserateinthesepatientswasabout52%.Sincethosepatientswereretreatedwiththe
8mgdoseonly,therearenodataavailableallowingcomparisonwiththe4mgzoledronic
aciddose.

Inclinicaltrialsperformedinpatientswithtumour-inducedhypercalcaemia(TIH),theoverall
safetyprofileamongstallthreetreatmentgroups(zoledronicacid4and8mgand
pamidronate90mg)wassimilarintypesandseverity.

Paediatricpopulation

Clinicaltrialresultsinthetreatmentofsevereosteogenesisimperfectainpaediatricpatients
aged1to17years
Theeffectsofintravenouszoledronicacidinthetreatmentofpaediatricpatients(age1to17
years)withsevereosteogenesisimperfecta(typesI,IIIandIV)werecomparedto
intravenouspamidronateinoneinternational,multicentre,randomised,open-labelstudywith
74and76patientsineachtreatmentgroup,respectively.Thestudytreatmentperiodwas12
monthsprecededbya4-to9-weekscreeningperiodduringwhichvitaminDandelemental
calcium supplementsweretakenforatleast2weeks.Intheclinicalprogrammepatients
aged1to<3yearsreceived0.025mg/kgzoledronicacid(uptoamaximum singledoseof
0.35mg)every3monthsandpatientsaged3to17yearsreceived0.05mg/kgzoledronic
acid(uptoamaximum singledoseof0.83mg)every3months.Anextensionstudywas
conductedinordertoexaminethelong-term generalandrenalsafetyofonceyearlyortwice
yearlyzoledronicacidoverthe12-monthextensiontreatmentperiodinchildrenwhohad
completedoneyearoftreatmentwitheitherzoledronicacidorpamidronateinthecorestudy.

Theprimaryendpointofthestudywasthepercentchangefrom baselineinlumbarspine
bonemineraldensity(BMD)after12monthsoftreatment.Estimatedtreatmenteffectson
BMDweresimilar,butthetrialdesignwasnotsufficientlyrobusttoestablishnon-inferior
efficacyforzoledronicacid.Inparticulartherewasnoclearevidenceofefficacyonincidence
offractureoronpain.Fractureadverseeventsoflongbonesinthelowerextremitieswere
reportedinapproximately24%(femur)and14%(tibia)ofzoledronicacid-treatedpatientsvs
12%and5%ofpamidronate-treatedpatientswithsevereosteogenesisimperfecta,
regardlessofdiseasetypeandcausalitybutoverallincidenceoffractureswascomparable
forthezoledronicacidandpamidronate-treatedpatients:43%(32/74)vs41%(31/76).
Interpretationoftheriskoffractureisconfoundedbythefactthatfracturesarecommon
eventsinpatientswithsevereosteogenesisimperfectaaspartofthediseaseprocess.

Thetypeofadversereactionsobservedinthispopulationweresimilartothosepreviously
seeninadultswithadvancedmalignanciesinvolvingthebone(seesection4.8).Theadverse
reactionsrankedunderheadingsoffrequency,arepresentedinTable6.Thefollowing
conventionalclassificationisused:verycommon(≥1/10),common(≥1/100to<1/10),
uncommon(≥1/1,000to<1/100),rare(≥1/10,000to<1/1,000),veryrare(<1/10,000),not
known(cannotbeestimatedfrom theavailabledata).
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Table6:Adversereactionsobservedinpaediatricpatientswithsevereosteogenesis
imperfecta1

Nervoussystem disorders

Common: Headache

Cardiacdisorders

Common: Tachycardia

Respiratory,thoracicandmediastinaldisorders

Common: Nasopharyngitis

Gastrointestinaldisorders

Verycommon: Vomiting,nausea

Common: Abdominalpain

Musculoskeletalandconnectivetissuedisorders

Common: Paininextremities,arthralgia,musculoskeletalpain

Generaldisordersandadministrationsiteconditions

Verycommon: Pyrexia,fatigue

Common: Acutephasereaction,pain

Investigations

Verycommon: Hypocalcaemia

Common: Hypophosphataemia
1Adverseeventsoccurringwithfrequencies<5%weremedicallyassessedanditwasshown
thatthesecasesareconsistentwiththewellestablishedsafetyprofileofzoledronicacid
(seesection4.8)

Inpaediatricpatientswithsevereosteogenesisimperfecta,zoledronicacidseemstobe
associatedwithmorepronouncedrisksforacutephasereaction,hypocalcaemiaand
unexplainedtachycardia,incomparisontopamidronate,butthisdifferencedeclinedafter
subsequentinfusions.

TheEuropeanMedicinesAgencyhaswaivedtheobligationtosubmittheresultsofstudies
withzoledronicacidinallsubsetsofthepaediatricpopulationinthetreatmentoftumour-
inducedhypercalcaemiaandpreventionofskeletal-relatedeventsinpatientswithadvanced
malignanciesinvolvingbone(seesection4.2forinformationonpaediatricuse).

5.2 Pharmacokineticproperties

Singleandmultiple5-and15-minuteinfusionsof2,4,8and16mgzoledronicacidin64
patientswithbonemetastasesyieldedthefollowingpharmacokineticdata,whichwerefound
tobedoseindependent.

Afterinitiatingtheinfusionofzoledronicacid,theplasmaconcentrationsofzoledronicacid
rapidlyincreased,achievingtheirpeakattheendoftheinfusionperiod,followedbyarapid
declineto<10%ofpeakafter4hoursand<1%ofpeakafter24hours,withasubsequent
prolongedperiodofverylowconcentrationsnotexceeding0.1%ofpeakpriortothesecond
infusionofzoledronicacidonday28.

Intravenouslyadministeredzoledronicacidiseliminatedbyatriphasicprocess:rapid
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biphasicdisappearancefrom thesystemiccirculation,withhalf-livesoft½α0.24andt½β1.87
hours,followedbyalongeliminationphasewithaterminaleliminationhalf-lifeoft½γ146
hours.Therewasnoaccumulationofzoledronicacidinplasmaaftermultipledosesgiven
every28days.Zoledronicacidisnotmetabolisedandisexcretedunchangedviathekidney.
Overthefirst24hours,39±16%oftheadministereddoseisrecoveredintheurine,whilethe
remainderisprincipallyboundtobonetissue.

From thebonetissueitisreleasedveryslowlybackintothesystemiccirculationand
eliminatedviathekidney.Thetotalbodyclearanceis5.04±2.5l/h,independentofdose,and
unaffectedbygender,age,race,andbodyweight.Increasingtheinfusiontimefrom 5to15
minutescauseda30%decreaseinzoledronicacidconcentrationattheendoftheinfusion,
buthadnoeffectontheareaundertheplasmaconcentrationversustimecurve.

Theinterpatientvariabilityinpharmacokineticparametersforzoledronicacidwashigh,as
seenwithotherbisphosphonates.

Nopharmacokineticdataforzoledronicacidareavailableinpatientswithhypercalcaemiaor
inpatientswithhepaticinsufficiency.ZoledronicaciddoesnotinhibithumanP450enzymes
invitro,showsnobiotransformationandinanimalstudies<3%oftheadministereddose
wasrecoveredinthefaeces,suggestingnorelevantroleofliverfunctioninthe
pharmacokineticsofzoledronicacid.

Therenalclearanceofzoledronicacidwascorrelatedwithcreatinineclearance,renal
clearancerepresenting75±33%ofthecreatinineclearance,whichshowedameanof84±
29ml/min(range22to143ml/min)inthe64cancerpatientsstudied.Populationanalysis
showedthatforapatientwithcreatinineclearanceof20ml/min(severerenalimpairment),
or50ml/min(moderateimpairment),thecorrespondingpredictedclearanceofzoledronic
acidwouldbe37%or72%,respectively,ofthatofapatientshowingcreatinineclearanceof
84ml/min.Onlylimitedpharmacokineticdataareavailableinpatientswithsevererenal
insufficiency(creatinineclearance<30ml/min).

Inaninvitrostudy,zoledronicacidshowedlowaffinityforthecellularcomponentsofhuman
blood,withameanbloodtoplasmaconcentrationratioof0.59inaconcentrationrangeof
30ng/mlto5000ng/ml.Theplasmaproteinbindingislow,withtheunboundfraction
rangingfrom 60%at2ng/mlto77%at2000ng/mlofzoledronicacid.

Specialpopulations

Paediatricpatients
Limitedpharmacokineticdatainchildrenwithsevereosteogenesisimperfectasuggestthat
zoledronicacidpharmacokineticsinchildrenaged3to17yearsaresimilartothoseinadults
atasimilarmg/kgdoselevel.Age,bodyweight,genderandcreatinineclearanceappearto
havenoeffectonzoledronicacidsystemicexposure.

5.3 Preclinicalsafetydata

Acutetoxicity
Thehighestnon-lethalsingleintravenousdosewas10mg/kgbodyweightinmiceand0.6
mg/kginrats.

Subchronicandchronictoxicity
Zoledronicacidwaswelltoleratedwhenadministeredsubcutaneouslytoratsand
intravenouslytodogsatdosesupto0.02mg/kgdailyfor4weeks.Administrationof0.001
mg/kg/daysubcutaneouslyinratsand0.005mg/kgintravenouslyonceevery2–3daysin
dogsforupto52weekswasalsowelltolerated.

Themostfrequentfindinginrepeat-dosestudiesconsistedofincreasedprimaryspongiosa
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inthemetaphysesoflongbonesingrowinganimalsatnearlyalldoses,afindingthat
reflectedthecompound’spharmacologicalantiresorptiveactivity.

Thesafetymarginsrelativetorenaleffectswerenarrowinthelong-term repeat-dose
parenteralanimalstudiesbutthecumulativenoadverseeventlevels(NOAELs)inthesingle
dose(1.6mg/kg)andmultipledosestudiesofuptoonemonth(0.06–0.6mg/kg/day)did
notindicaterenaleffectsatdosesequivalenttoorexceedingthehighestintendedhuman
therapeuticdose.Longer-term repeatadministrationatdosesbracketingthehighest
intendedhumantherapeuticdoseofzoledronicacidproducedtoxicologicaleffectsinother
organs,includingthegastrointestinaltract,liver,spleenandlungs,andatintravenous
injectionsites.

Reproductiontoxicity
Zoledronicacidwasteratogenicintheratatsubcutaneousdoses≥0.2mg/kg.Althoughno
teratogenicityorfoetotoxicitywasobservedintherabbit,maternaltoxicitywasfound.
Dystociawasobservedatthelowestdose(0.01mg/kgbodyweight)testedintherat.

Mutagenicityandcarcinogenicpotential
Zoledronicacidwasnotmutagenicinthemutagenicitytestsperformedandcarcinogenicity
testingdidnotprovideanyevidenceofcarcinogenicpotential.

6. PHARMACEUTICALPARTICULARS

6.1 Listofexcipients

Mannitol
Sodium citrate
Waterforinjections

6.2 Incompatibilities

Toavoidpotentialincompatibilities,Zoledronicacidconcentrateistobedilutedwith0.9%
w/vsodium chloridesolutionor5%w/vglucosesolution.

Thismedicinalproductmustnotbemixedwithcalcium orotherdivalentcation-containing
infusionsolutionssuchaslactatedRinger’ssolution,andshouldbeadministeredasasingle
intravenoussolutioninaseparateinfusionline.

6.3 Shelflife

3years.

Afterdilution:Chemicalandphysicalin-usestabilityafterdilutionhasbeendemonstratedfor
30hoursat2-8°Cand25°C.From amicrobiologicalpointofview,thedilutedsolutionfor
infusionshouldbeusedimmediately.Ifnotusedimmediately,in-usestoragetimesand
conditionspriortousearetheresponsibilityoftheuserandwouldnormallynotbelonger
than24hoursat2°C–8°C.Therefrigeratedsolutionshouldthenbeequilibratedtoroom
temperaturepriortoadministration.

6.4 Specialprecautionsforstorage

Thismedicinalproductdoesnotrequireanyspecialstorageconditions.
Forstorageconditionsofthereconstitutedsolutionforinfusion,seesection6.3.

6.5 Natureandcontentsofcontainer
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5mlplasticvialmadeofclearcolourlesscycloolefinepolymerwithTefloncoatedchlorobutyl
rubberstopperandaluminium capwithgreenplasticflip-offcomponent.

Packsize:1x5ml/vial

6.6 Specialprecautionsfordisposalandotherhandling

Priortoadministration,5.0mlconcentratefrom onevialorthevolumeoftheconcentrate
withdrawnasrequiredmustbefurtherdilutedwith100mlofcalcium-freeinfusionsolution
(0.9%w/vsodium chloridesolutionor5%w/vglucosesolution).

AdditionalinformationonhandlingofZoledronicacid,includingguidanceonpreparationof
reduceddoses,isprovidedinsection4.2.

Aseptictechniquesmustbefollowedduringthepreparationoftheinfusion.Forsingleuse
only.

Onlyclearsolutionfreefrom particlesanddiscolourationshouldbeused.

HealthcareprofessionalsareadvisednottodisposeofunusedZoledronicacidviathe
domesticsewagesystem.

Anyunusedmedicinalproductorwastematerialshouldbedisposedofinaccordancewith
localrequirements.
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