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Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

Amikacin5mg/mlsolutionforinfusion

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

Eachmlsolutionforinfusioncontains5mgamikacin(assulfate).

 

Eachbottlewith50 mlcontains250 mgamikacin.

Eachbottlewith100 mlcontains500 mgamikacin.

Eachbottlewith200 mlcontains1000 mgamikacin.

 

Excipient(s) with known effect

Eachmlalsocontains3.54 mgsodium(equivalentto0.154 mmolsodium).

 

Forthefulllistofexcipients,seesection6.1.

3 PHARMACEUTICAL FORM

Solutionforinfusion

Aclearcolourlessaqueoussolution

pH:3.5 – 5.5

Osmolality:270 – 330 mOsmol/kg.

4 CLINICAL PARTICULARS

4.1 Therapeutic indications

Amikacinisindicatedforthetreatmentofthefollowingsevereinfectionsinadultsandpaediatricpatients(includingneonates)

whenotherantimicrobialagentsarenotappropriate(seesection5.1).

 Nosocomiallowerrespiratorytractinfectionsincludinghospital-acquiredpneumonia(HAP)and

ventilator-associatedpneumonia(VAP),

 Complicatedandrecurrenturinarytractinfectionsincludingpyelonephritis,

 Complicateintra-abdominalinfectionsincludingperitonitis,

 Acutebacterialskinandskinstructureinfectionsincludingburn-woundinfections,

 Bacterialendocarditis(onlyincombinationwithotherantibiotics).

Treatmentofpatientswithbacteraemiathatoccursinassociationwith,orissuspectedtobeassociatedwith,anyofthe

infectionslistedabove.

Considerationshouldbegiventoofficialguidanceontheappropriateuseofantibacterialagents.

4.2 Posology and method of administration

Posology

Amikaciniscommonlyusedincombinationwithotherappropriateantibioticstocoverthebacterialspectrumencounteredin

therespectiveinfection.

 

The dosage as well as the use of amikacin would notably depend on the type of infection and the patient status. Local

therapeuticguidanceshouldbetakenintoconsideration.

 

Patients with normal renal function

 

Adults and adolescents≥ 12 years (over 33 kg body weight):
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Therecommendedintravenousdosageforadultsandadolescentswithnormalrenalfunction(creatinineclearance≥50 ml/min)

is15 mg/kgbodyweightperdaywhichmaybeadministeredasasingledailydoseordividedinto2equaldosesi.e.7.5 mg/kg

bodyweightevery12hours.

Thetotaldailydoseshouldnotexceed1.5 g.Inendocarditisandinfebrileneutropenicpatientsdosingshouldbetwicedaily,

asthereisnotenoughdatatosupportoncedailydosing.

 

Infants, toddlers and children (4 weeks to 11 years):

Therecommendedintravenous(slowintravenousinfusion)doseinchildrenwithnormalrenalfunctionis15-20 mg/kg/day

whichmaybeadministeredas15-20 mg/kg,onceaday;oras7.5 mg/kgevery12hours.Inendocarditisandinfebrile

neutropenicpatientsdosingshouldbetwicedaily,asthereisnotenoughdatatosupportoncedailydosing.

 

Neonates (0 to 27 days):

Aninitialloadingdoseof10 mg/kgfollowedby7.5 mg/kgevery12h(seesections4.4and5.2).

 

Preterm newborns infants:

Therecommendeddoseinprematuresis7.5 mg/kginevery12hours(seesections4.4and5.2).

 

Infusionvolumesinpatientswithnormalrenalfunction:

 

Dosagemgperkgbodyweight  

Bodyweight

Amikacin5 mg/ml

2.5 kg 5 kg 10 kg 12.5 kg20 kg 30 kg 40 kg 50 kg 60 kg 70 kg 80 kg 90 kg100 kg 

Amikacininmg  

7.5 3.75 7.50 15.00 18.7530.00 45.00 60.00 75.00 90.00105.00120.00135.00150.00ml

10 5.00 10.00 20.00 25.0040.00 60.00 80.00100.00120.00140.00160.00180.00200.00

15 7.50 15.00 30.00 37.5060.00 90.00120.00150.00180.00210.00240.00270.00300.00

20 10.00 20.00 40.00 50.0080.00 120.00160.00200.00240.00280.00320.00360.00400.00

 

 

AccuracyofdosingisimprovedifAmikacin5 mg/mlsolutionforinfusionisadministeredwithaninfusionpump.

 

Maximum daily dose: 

Thedailydoseofamikacinisbasedonbodyweight,consequentlythemaximumdoseshouldequallybebasedonbodyweight

unlessotherwisejustified.

Inlife-threateninginfectionsand/orinfectionscausedbypseudomonas,acinetobacterorenterobacterialesthedosemaybe

increasedto1.5 gperdaybutshouldnotbeadministeredforaperiodlongerthan10daysandonlyunderconstant

monitoring.Amaximumtotaladultdoseof15 gshouldnotbeexceeded;otheraminoglycosidetreatmentgivenpreviously

mustbeincludedinthiscalculation. 

 

Duetotherequirementfordoseadjustmentsoncedailydosingofamikacinisnotrecommendedforpatientswithfebrile

neutropenia,renalfailure.

 

Duration of treatment

Thetotaldurationoftherapyshouldbelimitedto7to10days,dependingonseverityofinfection.Insevereandcomplicated

infections,wheretreatmentwithamikacinexceeds10days,thesuitabilityoftreatmentwithamikacinshouldbere-evaluated,

aseventualtreatmentcontinuationrequiresthemonitoringofserumamikacinlevelsandofrenal,auditoryandvestibular

functions.

 

Patientswithinfectionscausedbysusceptiblegermsshouldrespondtotherapywithin24to48hourswiththerecommended

dosageregime.Whennoclinicalresponseisseenwithinthreetofivedaysanalternatetherapyshouldbeconsidered.

 

Monitoring advice

Assessmentofrenalfunctionshouldbeperformedatthestartoftherapyandshouldbere-evaluatedatregularintervals

duringtreatment.

Monitoringofamikacinplasmaconcentrationsisstronglyrecommendedinallpatients,andespeciallyintheelderly,newborns,

obesepatientsandthosewithrenalimpairmentorcysticfibrosis.
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Theamikacinserumconcentrationsshouldbemonitoredonthesecondorthirddayafterinitiationoftreatmentandthen

twiceweeklyandafteradosechange(seesection4.4).Bloodsamplesaretakenattheendofadosageinterval(troughlevel)

and30-90minutesaftertheendoftheinfusion(peaklevel).Incaseofmultipledailydoses,peaklevelsshouldnotexceed

30 - 35 micrograms/ml.Thetroughlevelshouldbelessthan10micrograms/ml.Foroncedailydoseregimens,localguidelines

onserumconcentrationmonitoringshouldbeconsidered.

 

Patients with impaired renal function

 

Renal function should be monitored in all patients receiving amikacin and is mandatory in those with renal impairment.

Note:Oncedailyadministrationofamikacinisnotrecommendedinpatientswithrenalfunctiondisorders(creatinineclearance

<50 ml/min).

 

Inrenalimpairmentwithaglomerularfiltrationrateoflessthan70 ml/minute,dosereductionorlongerdoseintervalsare

advised,becauseanaccumulationofamikacincanbeexpected.Forpatientswithrenalimpairment,theloadingdoseis

amikacin7.5 mg/kgbodyweight.Thedoseintervalforindividualpatientsiscalculatedas9timestheserumcreatininelevel.If

forexamplethecreatinineconcentrationis2 mg/100 ml,thentherecommendedindividualdose(7.5 mg/kgbodyweight)

mustbeadministeredevery2x9=18hours.

Forpatientswithchronicrenalfailureandknowncreatinineclearance,themaintenancedosegivenatintervalsof12hoursis

calculatedwiththeformula:

(patientcreatinineclearanceinml/minute÷normalcreatinineclearanceinml/minute)xamikacin7.5 mg/kgbodyweight.

Thevaluespresentedinthefollowingtablemaybetakenasguidance

 

Creatinineclearance

[ml/min]

 Dailydoseofamikacin

[mg/kgbodyweightperday]

Doseofamikacin per12hoursforapatientof70 kgbodyweight

[mg]

70 – 80 7.6 – 8 266 – 280

60 – 69 6.4 – 7.6 224 – 266

50 – 59 5.4 – 6.4 186 – 224

40 – 49 4.2 – 5.4 147 – 186

30 – 39 3.2 – 4.2 112 – 147

20 – 29 2.1 – 3.1 77 – 112

15 – 19 1.6 – 2.0 77 – 112

 

Patients undergoing haemodialysis or peritoneal dialysisreceivehalfofthenormaldoseattheendofthedialysisprocedure.

 

Elderly patients

Inelderlypatientsrenalfunctionmaybeimpaired.

As amikacin is excretedby the renal route, renal function should be assessedwhenever possible anddose adjustedwhere

appropriate.

 

Obese patients

Amikacindiffusespoorlyintofattytissue.Theappropriatedosemaybecalculatedusingthepatient'sestimatedidealbody

weight,plus40 %oftheexcess,astheweightonwhichtodeterminemg/kg.Doseadjustmentshouldbemadedependingon

plasmamonitoring.Themaximumdoseof1.5 gperdaymustnotbeexceeded.Thedurationoftreatmentshouldbelimitedto

7to10days.

 

Patients with ascites

Higherdosesmustbeadministeredinordertoobtainadequateserumconcentrationsinviewoftherelativelygreater

distributionintheextracellularfluidcompartment.

 

Method of administration 

Forintravenoususeonly.

Amikacinshouldonlybeadministeredbyintravenousinfusion.Thepreferredtimeperiodis30minutesbutmaybeupto60

minutes.

 

Specific recommendation for intravenous use in paediatric patients

Inpaediatricpatientstheamountofdiluentsusedwilldependontheamountofamikacintoleratedbythepatient.The

solutionshouldnormallybeinfusedovera30to60minuteperiod.Infantsshouldreceivea1to2hourinfusion.
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Incaseadilutionisadvisableinpaediatricpatientsthesolutionforinfusionispreparedbyaddingthedesireddosetoan

identicalamount(1+1dilution)ofoneofthediluentsmentionedinsection6.6toobtaina0.25 %solution(2.5 mg/ml)of

amikacin(seesection6.6).

 

Infusionvolumesofthedilutedamikacin2.5 mg/mlsolution:

 

Dosagemgperkgbodyweight  

  Bodyweight

DilutedtoAmikacin2.5 mg/ml

2.5 kg 5 kg 10 kg 12.5 kg 20 kg 30 kg 40 kg 50 kg 60 kg 70 kg 80 kg 90 kg100 kg  

Amikacininmg  

7.5 7.50 15.00 30.00 37.50 60.00 90.00120.00150.00180.00210.00240.00270.00300.00ml

10 10.00 20.00 40.00 50.00 80.00 120.00160.00200.00240.00280.00320.00360.00400.00

15 15.00 30.00 60.00 75.00120.00 180.00240.00300.00360.00420.00480.00540.00600.00

20 20.00 40.00 80.00 100.00160.00 240.00320.00400.00480.00560.00640.00720.00800.00

4.3 Contraindications

-Hypersensitivitytotheactivesubstanceortoanyoftheexcipientslistedinsection6.1.

-Hypersensitivitytootheraminoglycosides.

4.4 Special warnings and precautions for use

Cautionisnecessaryonadministrationtopatientswithrenalimpairment,topatientswithauditoryorvestibulardamage,to

patientswithneuromusculardisorders,andifpatientsweretreatedwithanotheraminoglycosideactivesubstanceimmediately

priortoamikacin.

 

Neuro/Ototoxicity

Neurotoxicity,manifestedasvestibularand/orbilateralauditoryototoxicity,canoccurinpatientstreatedwithaminoglycosides.

Theriskofaminoglycoside-inducedototoxicityisgreaterinpatientswithimpairedrenalfunction,orinthosewhosetherapyis

prolongedover5-7daysoftreatment,eveninhealthypatients.Highfrequencydeafnessusuallyoccursfirstandcanbe

detectedonlybyaudiometrictesting.Vertigoandlossofbalancemayoccurandmaybeevidenceofvestibularinjury.

Othermanifestationsofneurotoxicitymayincludenumbness,skintingling,muscletwitchingandconvulsions.Patients

developingcochlearorvestibulardamagemaynothavesymptomsduringtherapytowarnthemofdevelopingeighthnerve

toxicity,andtotalorpartialirreversiblebilateraldeafnessordisablingvertigomayoccurafterthemedicinalproducthasbeen

discontinued.Aminoglycoside-inducedototoxicityisusuallyirreversible.

Theuseofamikacininpatientswithahistoryofallergytoaminoglycosidesorinpatientswhomayhavesubclinicalrenalor

eighthnervedamageinducedbyprioradministrationofnephrotoxicand/orototoxicagentsshouldbeconsideredwith

caution,astoxicitymaybeadditive.

Inthesepatientsamikacinshouldbeusedonlyif,intheopinionofthephysician,therapeuticadvantagesoutweighthe

potentialrisks.

 

ThereisanincreasedriskofototoxicityinpatientswithmitochondrialDNAmutations(particularlythenucleotide1555AtoG

substitutioninthe12SrRNAgene),evenifaminoglycosideserumlevelsarewithintherecommendedrangeduringtreatment.

Alternativetreatmentoptionsshouldbeconsideredinsuchpatients.

Inpatientswithafamilyhistoryofrelevantmutationsoraminoglycosideinduceddeafness,alternativetreatmentsorgenetic

testingpriortoadministration,shouldbeconsidered.

 

Renal toxicity

Aminoglycosidesarepotentiallynephrotoxic.Renaltoxicityisindependentofplasmaobtainedatthepeak(Cmax).

Thetoxiceffectsofaminoglycosides,includingamikacin,aremorefrequentinpatientswithrenalimpairment,ifdosesinexcess

ofthoserecommendedareadministered,andiftherecommendeddurationoftreatmentisexceeded.Thesafetyoftreatment

overperiodslongerthan14dayshasnotbeenestablished.Otherfactorsthatincreasetheriskofaminoglycosidetoxicity

includeadvancedageanddehydration.Dailydosesshouldbereducedand/ortheintervalbetweendosesextendedinthecase

ofsignsofrenaldysfunctionsuchas:cylindruria,thepresenceofleukocytesorredbloodcells,albuminuria,reductionin

creatinineclearance,hypodensity,hyperazotaemia,elevationofserumcreatinineandoliguria.Treatmentmustbediscontinued

ifazotaemiaincreasesorifurinevolumedecreasesgradually.
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ElderlypatientsmayhavereducedrenalfunctionwhichmaynotbeevidentinroutinescreeningtestssuchasBUNorserum

creatinine.Acreatinineclearancedeterminationmaybemoreuseful.Monitoringofrenalfunctioninelderlypatientsduring

treatmentwithaminoglycosidesisparticularlyimportant.

 

Duringtreatmentthepatientmustbewell-hydratedandrenalfunctionsshouldbedeterminedattheonsetoftreatment,

particularlyinpatientswithrenalimpairment.Renalfunctionsshouldalsobemonitoredcloselyduringtreatment.

Itisrecommendedtoperformrepeataudiometricexaminations,especiallyinthecaseofpatientsathighrisk.Whenever

possibleitisrecommendedtomonitoramikacinserumconcentrationstwiceweeklyinordertoavoidhighconcentrationsthat

arepotentiallytoxic(seesection4.2).

Evidenceofototoxicity(dizziness,vertigo,tinnitus,roaringintheears,andhearingloss)ornephrotoxicityrequires

discontinuationofthemedicinalproductordoseadjustment.

 

Inactivationoftheaminoglycosideisclinicallysignificantonlyinpatientswithseverelyimpairedrenalfunction.Inactivation

maycontinueinspecimensofbodyfluidscollectedforassay,resultingininaccurateaminoglycosidereadings.Suchspecimens

shouldbeproperlyhandled(assayedpromptly,frozen,ortreatedwithbeta-lactamase).

 

Neuromuscular toxicity 

Neuromuscularblockadeandrespiratoryparalysishavebeenreportedfollowingparenteralinjection,topicalinstillation(asin

orthopaedicandabdominalirrigationorinlocaltreatmentofempyema)andfollowingoraluseofaminoglycosides.The

possibilityofrespiratoryparalysisshouldbeconsideredifaminoglycosidesareadministeredbyanyroute,especiallyinpatients

receivinganaestheticsorneuromuscularblockingagents(seesection4.5).Ifneuromuscularblockadeoccurs,calciumsaltsmay

reverserespiratoryparalysis,butmechanicalrespiratoryassistancemaybenecessary.Neuromuscularblockadeandmuscular

paralysishavebeendemonstratedinlaboratoryanimalsgivenhighdosesofamikacin.

Administrationofaminoglycosidestopatientswithneuromusculardiseasesuchasmyastheniagravisorparkinsonismrequires

extremecaution,asaminoglycosidesactontheneuro-muscularjunctionsimilarlytocurareandtheymaythusworsenmuscle

weakness.

 

Aminoglycosidesappliedlocallyaspartofasurgicalprocedurearequicklyandnearlycompletelyabsorbed(withtheexception

oftheurinarybladder).Inassociationwithirrigationofthesurgicalfieldusingaminoglycosidepreparations(regardlessofthe

extent)developmentofirreversibledeafness,renalfailureanddeathduetoneuromuscularblockadehavebeenreported.

 

Paediatric population

Aminoglycosidesshouldbeusedwithcautioninprematureandneonatalinfantsbecauseoftherenalimmaturityofthese

patientsandtheresultingprolongationofserumhalf-lifeoftheseactivesubstances.

 

Thismedicinalproductcontains177/354/708 mgsodiumper50/100/200 ml,equivalentto8.85/17.7/35.4 %oftheWHO

recommendedmaximumdailyintakeof2gsodiumforanadult. 

4.5 Interaction with other medicinal products and other forms of interaction

Asynergisticantibacterialeffectresultsfromthecombinationwithbeta-lactamantibiotics.

 

Concomitantorsubsequentadministrationandsystemicortopicaladministrationofotherneurotoxic,ototoxicornephrotoxic

substancesshouldbeavoidedinviewofthepossibilityofadditiveeffects.Amikacintoxicitymaybeincreasedbythefollowing

neuro-,oto-and/ornephrotoxicsubstances:

 Otheraminoglycosides

 Otheranti-infectivechemotherapeuticse.g.bacitracin,amphotericinB,cephalosporins,vancomycin,kanamycin,

paromomycin,polymyxinB,colistin

 Thereisanincreasedriskofnephrotoxicityandpossiblyofototoxicitywhenaminoglycosidesareadministered

withplatinumcytostatics:carboplatin(athighdoses),cisplatin,oxaliplatin(particularlyincasesofpre-existingrenal

insufficiency)

 Immunosuppressants:ciclosporin,tacrolismus

 Rapidactingdiureticse.g.furosemideorethacrynicacid(functionalrenalinsufficiencyduetodehydration,

potentialototoxicactionbythemselves).Irreversibledeafnessmayresult.
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Whenamikaciniscombinedwithapotentiallynephro-orototoxicagent,hearingcapacityandrenalfunctionmustbe

monitoredveryclosely.Inthecaseofconcurrentusewitharapidactingdiureticthepatient'shydrationstatusshouldbe

monitored.

 

Amikacin/methoxyflurane anaesthesia

Aminoglycosidesmayincreasethekidneydamagingeffectofmethoxyflurane.Whenusedconcurrently,extremelysevere

neuropathiesarepossible.

 

Amikacin/muscle relaxants and other substances

Onconcurrenttreatmentwithamikacinandamuscle-relaxantactivesubstances(e.g.d-tubocurarin),curarisingagents,

botulinumtoxin,polymyxinantibiotics,procainamide,largequantitiesofcitratedbloodorinhalationanaesthesia(e.g.

halothane)itmustbeexpectedthattheneuromuscularblockadeexertedbythoseactivesubstanceswillbeincreased.Inthe

eventofsurgerytheanaesthetistshouldbeinformedthatthismedicinalproductisbeingadministered.Injectionofcalcium

saltsmayreversetheneuromuscularblockadeduetoaminoglycosides(seesection4.9).

Areductioninserumactivitymayoccurwhenanaminoglycosideorpenicillin-typemedicinalproductisadministered in vivo by

separateroutes.

 

There is an increased risk of hypocalcaemia when aminoglycosides are administered with bisphosphonates.

 

Concomitantly administered thiamine (vitamin B1) may be destroyed by the reactive sodium bisulfite component of the amikacin 

sulfate formulation.

 

Indomethacinmayincreasetheplasmaconcentrationofamikacininneonates. 

4.6 Fertility, pregnancy and lactation

Pregnancy

Therearelimitedamountofdatafromtheuseofaminoglycosidesinpregnantwomen.Aminoglycosidescancausefoetalharm.

Aminoglycosidescrosstheplacentaandtherehavebeenreportsoftotal,irreversible,bilateralcongenitaldeafnessinchildren

whosemothersreceivedstreptomycinduringpregnancy.Althoughadverseeffectsonthefoetusornewbornshavenotbeen

reportedinpregnantwomentreatedwithotheraminoglycosides,thepotentialforharmexists.Ifamikacinisusedduring

pregnancyorifthepatientbecomespregnantwhiletakingthismedicinalproduct,thepatientshouldbeapprisedofthe

potentialhazardtothefoetus.

Amikacinshouldnotbeusedduringpregnancyunlesstheclinicalconditionofthewomanrequirestreatmentwithamikacin.If

treatmentisdeemednecessarythisshouldonlyhappenundermedicalsupervision(seesection4.4).

 

Breast-feeding

Itisunknownwhetheramikacin/metabolitesareexcretedinhumanmilk.Adecisionmustbemadewhethertodiscontinue

breast-feedingortodiscontinue/abstainfromAmikacintherapytakingintoaccountthebenefitofbreast-feedingforthechild

andthebenefitoftherapyforthewoman.

 

Amikacinshouldbeadministeredtopregnantwomenandneonatalinfantsonlywhenclearlyneededandundermedical

supervision(seesection4.4).

 

Fertility

Inreproductiontoxicitystudiesinmiceandratsnoeffectsonfertilityorfoetaltoxicitywerereported.

4.7 Effects on ability to drive and use machines

Nostudiesontheeffectsontheabilitytodriveandusemachineshavebeenperformed.

 

Inthecaseofadministrationtooutpatients,cautionisadvisedwhendrivingandusingmachinesinviewofthepossible

undesiredeffectssuchasbalancedisturbances.

4.8 Undesirable effects

Undercertainconditionsamikacinshowsototoxicand/ornephrotoxiceffects.Renalimpairmentisuncommonlyobservedin

patientstreatedwithamikacinandisusuallyreversibleuponwithdrawalofthemedicinalproduct.
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Important note on therapy:

Renalimpairmentandhearingimpairmentduetoneurologicaleffectscanbeforthemostpartavoidedwiththeobservanceof

precautionarymeasures.Controlrenalstatusaswellasthesensesofhearingandequilibriumbefore,duringandaftertherapy.

Maintainadequatehydrationandurineproduction.Monitortheactivesubstanceconcentrationinserumforpatientsat

particularriskandadjustdosageaccordingly(seesection4.2).

Theadversereactionsconsideredatleastpossiblyrelatedtotreatmentarelistedbelowbybodysystemorganclassand

absolutefrequency.Thefollowingterminologieshavebeenusedinordertoclassifytheoccurrenceofundesirableeffects:

 

-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 (cannotbeestimatedfromtheavailabledata)

 

Infections and infestations: 

Uncommon: Superinfectionorcolonisation(withresistantmicrobesoryeast-likefungi)

Blood and lymphatic system disorders: 

Rare: anaemia,leukopaenia,granulocytopenia,thrombocytopenia,eosinophilia

Immune system disorders: 

Rare: Hypersensitivityreactions3

Veryrare: Anaphylacticshock

Notknown Cross-allergybetweenaminoglycosides

Metabolism and nutrition disorders: 

Rare: Hypomagnesaemia

Nervous system disorders: 

Uncommon: Dizziness1,vertigo1

Rare: Headache,migraine,paraesthesia,tremor

Eye disorders: 

Uncommon: Nystagmus1

Rare: Blindness5,retinalinfarction5

Ear and labyrinth disorders: 

Uncommon: Tinnitus1,pressureintheears1,hearingimpairment1

Veryrare: Deafness1

Vascular disorders: 

Rare: Hypotension

Respiratory, thoracic and mediastinal disorders: 

Rare: Respiratoryfunctiondepression4

Veryrare: Respiratoryparalysis4

Notknown: Apnoea,bronchospasm

Gastrointestinal disorders: 

Uncommon: Nausea1

Rare: Vomiting

Skin and subcutaneous tissue disorders: 

Rare: Skinrash,exanthema,pruritus,urticaria(hypersensitivityreactions)3

Musculoskeletal and connective tissue disorders: 

Rare: Arthralgia

Veryrare: Neuromuscularblockage

Renal or urinary disorders: 

Uncommon: Damagetorenaltubuli2,renalimpairment2

Veryrare: Toxicnephropathy,acuterenalfailure

General disorders and administration site conditions: 

Rare: Drug-relatedfever3

Investigations: 

Rare:
Aspartateaminotransferaseincreased,Alanineaminotransferase

increased,alkalinephosphataseincreased(slightandtransient)
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Further information on particular undesirable effects

(1)Theseeffectswereseeninparticularwhentherecommendeddosagelevelwasexceeded,intreatmentlastinglongerthan

10days,orwhenthedosewasnotadequatelyreducedforpatientswithrenaldysfunction.Initialsymptomsofvestibular

disturbancesaredizziness,nauseaandvomiting.Theclinicalexaminationoftenrevealsanystagmus.Vestibulardisturbances

arereversibleinalmostanycase.Thefirstsymptomsofcochleardysfunctionoftenincludealossofhigh-toneperception

(≥4,000Hertz)thatprecedeshearinglossandisdetectedonlybyaudiometry.

(2)Anotheruncommonadverseeffectisdamagetotherenaltubuleswithrenalimpairment.Themechanismofrenaldamage

involvesaccumulationinthelysosomes,phospholipaseinhibitionandnecrosisoftubularcellsafterrepeatedadministrationof

amikacin.Oncedailydosingmayreducetheriskofnephrotoxicity.Renaldamageisreversibletovaryingdegreesbut

exacerbatestheriskofacumulationprocesswhichmaycauseorintensifyototoxiceffects.Anincreaseintheserumcreatinine

concentration,thepresenceofalbumin,redandwhitebloodcellsorcylindersinurine,uraemiaandoliguriaarepossible.

(3)Rareadverseeffectsarehypersensitivityreactionssuchasexanthema,itching,hives,anddrugfever.

(4)Inrarecases,ifintravenousinfusionofthemedicinalproductistoofast,respiratoryfunctionsmaybeseriouslydepressed.In

isolatedcasesthiscanleadtorespiratoryparalysis;theriskalsoexistswhenamikacinisadministeredincombinationwith

anaesthesiaandmusclerelaxants(seesection4.5).

(5)Amikacinisnotformulatedforintavitrealuse.Blindnessandretinalinfarctionhavebeenreportedfollowingintravitreous

admistrations(injectionintotheeye)ofamikacin.

 

Reporting of suspected adverse reactions

Reportingsuspectedadversereactionsafterauthorisationofthemedicinalproductisimportant.Itallowscontinued

monitoringofthebenefit/riskbalanceofthemedicinalproduct.Healthcareprofessionalsareaskedtoreportanysuspected

adversereactionsvia:

HPRAPharmacovigilance

Website:www.hpra.ie

4.9 Overdose

Overdosingmaycausenephrotoxicity,ototoxicityoracurarisingeffect(neuromuscularblockage).

 

Treatment

Inthecaseofoverdoseortoxicreactionsinfusionofamikacinhastobestoppedandforceddiuresismaybeappliedto

acceleratetheremovalofamikacinfrombloodifnecessary.Peritonealdialysisorhaemodialysismayhelptoeliminateamikacin,

whichaccumulatesintheblood.Haemodialysisismoreeffectivethanperitonealdialysisinremovingamikacinfromblood.

Anexchangetransfusionmaybeconsideredinneonates,however,expertadvicemustbesoughtbeforesuchameasureis

implemented.

Calciumsaltsareindicatedtoneutralisethecurarisingeffect.Mechanicalventilationmaybenecessaryinrespiratoryparalysis.

5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeuticgroup:Antibacterialsforsystemicuse;aminoglycosideantibacterials,otheraminoglycosides,ATCcode:

J01GB06

 

Amikacinisasemisyntheticaminoglycosideantibioticderivedfromkanamycin.Itwasobtainedbyacylationwithan

amino-hydroxybutyricacidattheC-1aminogroupofthe2-deoxystreptaminemoiety.

 

Mechanism of action

AmikacinactsviatheinhibitionofproteinsynthesisatthebacterialribosomethroughinteractionwiththeribosomalRNSand

subsequentinhibitionofthetranslationinsusceptiblemicrobes.Thisresultsinabactericidalaction.

 

PK/PD

ThemostimportantPK/PDparameterstopredictthebactericidaleffectofamikacinistheratioofthemaximumconcentration

inserum(Cmax)andtheminimalinhibitoryconcentration(MIC)oftherespectivepathogen.ACmax/MICratioof8:1or10:1is

consideredtoresultinefficientbacterialkillingandpreventionofbacterialre-growth.

Amikacinshowsapost-antibioticeffectinvitroandinvivo.Thepost-antibioticeffectpermitsthedosageintervaltobe

extendedwithoutlossofefficacyagainstmostGram-negativebacilli.

http://www.hpra.ie/
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Mechanism(s) of resistance

Resistancetoamikacinmayemergefromthefollowingmechanisms:

 Enzymaticinactivation:Anenzymaticmodificationoftheaminoglycosidemoleculesisthemostprevalent

resistancemechanism.Thisismediatedbyacetyltransferases,phosphotransferases,ornucleotidyltransferases,

whicharemainlyencodedbyplasmids.Amikacinhasbeenshowntobeeffectiveagainstmany

aminoglycoside-resistantstrainsduetoitsabilitytoresisttodegradationbyaminoglycoside-inactivatingenzymes.

 Reducedpenetrationandactiveefflux:TheseresistancemechanismsareobservedinPseudomonas aeruginosa.

RecentdataindicatetheemergenceofsimilarresistancemechanismsinAcinetobacterspp.

 Alterationofthetargetstructure:Modificationswithintheribosomesareonlyoccasionallyobservedasthecause

ofresistance.Theemergenceofresistanceduringtherapyisunusual.Apartialcross-resistancebetweenamikacin

andotheraminoglycosideantibioticsexists.

Breakpoints

AccordingtoEUCAST(v.10.0,validfrom2020-01-01),thefollowinglimitvaluesapplyforamikacin:

Organism

EUCAST

Breakpo

ints*

(mg/l)

S ≤ R > 

Enterobacterales1

-systemicinfections

-infectionsoriginatingfromtheurinarytract

 

82

8

82

8

Pseudomonas spp.

-systemicinfections

-infectionsoriginatingfromtheurinarytract

162

16

162

16

Acinetobacter spp.

-systemicinfections

-infectionsoriginatingfromtheurinarytract

82

8

82

8

Staphylococcus spp.

- S. aureus3

-Coagulase-negativestaphylococci3
82

82

82

82

Non species-related breakpoints 1 1

1BreakpointsdonotapplytoPlesiomonas shigelloidessinceaminoglycosideshavelowintrinsicactivityagainstthisspecies.
2 For systemic infections, aminoglycosidesmustbeused in combinationwithotheractive therapy. In this circumstance, the

breakpoint/ECOFFinbracketscanbeusedtodistinguishbetweenorganismswithandwithoutacquiredresistancemechanisms.

Forisolateswithoutresistancemechanisms,includeacommentinthereport:"Aminoglycosidesareoftengivenincombination

withother agents, either to support the activity of the aminoglycosideor tobroaden the spectrumof therapy. In systemic

infections, the aminoglycoside must be supported by other active therapy." For more information, see

http://www.eucast.org/guidance_documents/.
3 Resistance to amikacin is most reliably determined by testing with kanamycin (MIC > 8 mg/L). The corresponding zone

diameterforthekanamycin30 μgdiskisR<18 mmforS. aureusandR<22 mmforcoagulase-negativestaphylococci.

 

Spectrum of activity of amikacin:

Theprevalenceofacquiredresistancemayvarygeographicallyandwithtimeforselectedspeciesandlocalinformationon

resistanceisdesirable,particularlywhentreatingsevereinfections.Asnecessary,expertadviceshouldbesoughtwhenthelocal

prevalenceofresistanceissuchthattheutilityoftheagentinatleastsometypesofinfectionsisquestionable.

 

Commonly susceptible species

Aerobic Gram-positive micro-organisms

Staphylococcus aureus 

Staphylococcushaemolyticus

Staphylococcus hominis°

Aerobic Gram-negative micro-organisms
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Acinetobacter pittii

Citrobacter freundii

Citrobacter koseri

Enterobacter aerogenes

Enterobacter cloacae

Escherichia coli

Klebsiella oxytoca

Klebsiella pneumoniae

Morganella morganii

Proteus mirabilis

Proteus vulgaris°

Pseudomonas aeruginosa1

Salmonella enterica (Enteritis-Salmonellen)°

Serratia liquefaciens°

Serratia marcescens

Shigellaspp.

Species for which acquired resistance may be a problem

Aerobic Gram-positive micro-organisms

Staphylococcus epidermidis

Aerobic Gram-negative micro-organisms

Acinetobacterbaumannii

Inherently resistant organisms

Aerobic Gram-positive micro-organisms

Enterococcusspp.

Streptococcusspp.

Aerobic Gram-negative micro-organisms

Burkholderia cepacia

Stenotrophomonas maltophila

Anaerobes

Bacteroidesspp.

Prevotellaspp.

Other microorganisms

Chlamydiaspp.

Chlamydophilaspp.

Mycoplasmaspp.

Ureaplasma urealyticum

°Nocurrentdatawereavailablewhenthetablewaspublished.Sensitivityisassumedintheprimaryliterature,standardworks

andtherapyrecommendations.
1Theresistancerateofisolatesfromspecialpatientgroupse.g.patientswithcysticfibrosisis≥10%.

 

Other notes:

AminoglycosidesaresuitablecombinationpartnersforotherantibioticsagainstGram-positivecocci.

5.2 Pharmacokinetic properties

Absorption

Onoraladministration,practicallynoamikacinisabsorbed;itcanonlybeappliedinparenteraladministration.Peakserum

concentrationlevelsareattained1 - 2hoursafterinfusion.Theserumhalf-lifeis2.2 - 2.4hours.Alongerhalf-lifecanbe

expectedforpatientswithrenalfailureandinprematureornewborninfants.

Administrationofadoseof7.5 mg/kgbycontinuous30minutei.v.infusionresultsinaserumconcentrationof

38 microgram/mlattheendoftheinfusion.Inhealthyvolunteers,administrationofadoseof15 mg/kgbyacontinuous30

minutei.v.infusionresultsinaserumconcentrationofapproximately77 microgram/mlattheendofinfusionand

47 microgram/mland1 microgram/ml,1and12hoursaftertheendoftheinfusion,respectively.

Intheelderlywithameancreatinineclearanceof64 ml/min,administrationofadoseof15 mg/kgbya30minutei.v.infusion

resultsinaserumconcentrationof55 microgram/mlattheendoftheinfusionand5.4 microgram/mland1.3 microgram/ml,

12and24hoursaftertheendoftheinfusion,respectively.
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Inmultipledosestudies,noaccumulationeffectshavebeenshowninpeoplewithnormalrenalfunction,whohavereceived

singledailydosesof15to20 mg/kg.

 

Distribution

Theapparentdistributionvolumeofamikacinisapproximately24 l(28 %ofbodyweight).Theplasmaproteinbindingratehas

beendeterminedat4% - 10 %.

Afteradministrationoftherecommendeddose,therapeuticlevelsofamikacinarefoundinbone,theheart,thegallbladder,

lungtissue,urine,bile,bronchialsecretions,sputum,interstitialfluid,pleuralfluidandsynovialfluid.

Itdiffusessufficientlyintotheliquorofinflamedmeninges.Approximately10 %to20 %oftheserumconcentrationpasses

throughhealthymeninges,whichmayriseto50 %whenthemeningesareinflamed.

Thesubstanceaccumulatesintherenalcortexandinnerearfluid,anditisonlyslowlyeliminatedfromthesedeep

compartments.

Amikacinpassestheplacentalbarrierandisexcretedinhumanmilk.Concentrationsreaching20 %ofthoseinthemotherhave

beenfoundinfoetalbloodandinamnioticfluid.

 

Biotransformation

Amikacinisnotmetabolisedinthehumanbody.

 

Elimination

Inpatientswithnormalrenalfunctionmeanamikacinserumclearanceis100 ml/minandrenalclearanceis94 ml/min.

Amikaciniseliminatedbyglomerularfiltrationasthepredominanteliminationpathway.Mostofthevolume(60 % - 82 %)is

excretedunchangedintheurinewithinthefirst6hours.Onlyverysmallamountsareexcretedinbile.Inpatientswithnormal

renalfunction91 %and95 %ofthedoseofamikacin(i.m.)areexcretedunchangedinurinewithin8and24hours,respectively.

Amikacincanbeeliminatedviahaemodialysisandatalowerratebyperitonealdialysis.Dependingonthedialysismethod

50 %(range29 % - 81 %)or40 % - 80 %oftheadministereddoseareremovedwithinfouror8hours,respectively.

 

Paediatric patients:

Datafrommultipledailydosetrialsshowthatspinalfluidlevelsinnormalinfantsareapproximately10to20 %oftheserum

concentrationsandmayreach50 %inmeningitis.

 

Intravenous use

Inneonatesandparticularlyinprematurebabies,therenaleliminationofamikacinisreduced.

 

Inasinglestudyinnewborns(1-6daysofpostnatalage)groupedaccordingtobirthweights(< 2000,2000 - 3000and>

 3000 g).Amikacinwasadministeredintramuscularlyand/orintravenouslyatadoseof7.5mg/kg.Clearanceinneonates>

 3000 gwas0.84 ml/min/kgandterminalhalf-lifewasabout7hours.Inthisgroup,theinitialvolumeofdistributionand

volumeofdistributionatsteadystatewas0.3 ml/kgand0.5 mg/kg,respectively.Inthegroupswithlowerbirthweight

clearance/kgwaslowerandhalf-lifelonger.Repeateddosingevery12hoursinalltheabovegroupsdidnotdemonstrate

accumulationafter5days.

5.3 Preclinical safety data

Inrepeat-dosetoxicitystudies,themaineffectswerenephrotoxicityandototoxicity.

Nostudiesofthemutagenicorcarcinogenicpotentialofamikacinhavebeenconducted.

Instudiesonreproductiontoxicity,amikacincauseddose-relatednephrotoxicityinpregnantratsandtheirfoetuses,and

reproductivetoxicitystudiesinoffspringofmice,ratsandrabbitsrevealedincreasedfoetaldeathrates.Thereisapotentialrisk

ofinnerearandrenaldamagetothefoetusaswasobservedfortheclassofaminoglycosideantibiotics.

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Sodiumchloride

Hydrochloricacid(forpHadjustment)

Sodiumhydroxide(forpHadjustment)

Waterforinjections
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6.2 Incompatibilities

Amikacinisaready-to-useformulationandmustnotbemixedwithanyothermedicinalproducts(exceptthosementionedin

6.6)butmustbeadministeredseparately,inaccordancewiththerecommendeddoseandmethodforadministration.

Onnoaccountmayaminoglycosidesbemixedinaninfusionsolutionwithbeta-lactamantibiotics(e.g.penicillins,

cephalosporins),asthismaycausechemical-physicalinactivationofthecombinationpartner.

 

Chemicalincompatibilitiesareknownforamphotericin,chlorothiazides,erythromycin,heparin,nitrofurantoin,novobiocin,

phenytoin,sulfadiazine,thiopentone,chlortetracycline,vitaminB,andvitaminC.Amikacinmustnotbepre-mixedwiththese

medicinalproducts.

 

Inactivationwhenaminoglycosidesandbeta-lactamantibioticsaremixedmayalsopersistwhensamplesaretakentomeasure

theserumlevelsofantibioticsandmayresultinconsiderableunderestimationwithdosageerrorsandrisksoftoxicityasa

consequence.Samplesmustbehandledrapidlyandplacediniceorbeta-lactamaseshouldbeadded.

6.3 Shelf life

3years

 

In-use shelf-life (after first opening/dilution):

Chemicalandphysicalin-usestabilityhasbeendemonstratedfor24hoursat25ºCand2to8ºC.

 

Fromamicrobiologicalpointofview,theproductshouldbeusedimmediately. Ifnot usedimmediately,in-usestoragetimes

andconditionspriortheuseareresponsibilityoftheuserandwould normallynotbelongerthan24hat2to8ºC, unlessthe

methodofopening/dilutionhastakenplaceincontrolledandvalidatedasepticconditions.

6.4 Special precautions for storage

Thismedicinalproductdoesnotrequireanyspecialstorageconditions.

 

Forstorageconditionsafterfirstopeninganddilutionofthemedicinalproduct,seesection6.3.

6.5 Nature and contents of container

Thesolutionforinfusionispresentedinbottlesoflow-densitypolyethyleneclosedwithacapcontainingarubberdisctoallow

insertionoftheneedle.

Packsizes:10x50ml,10x100mland10x200mlsolutionforinfusion.

 

Notallpacksizesmaybemarketed.

6.6 Special precautions for disposal and other handling

Thesolutionistobeinspectedvisuallyforparticulatematteranddiscolorationpriortoadministration.

Onlyclearsolutionsfreefromparticlesshouldbeused.

Thesolutionshouldbeadministeredwithsterileequipmentusinganaseptictechnique.Theequipmentshouldbeprimedwith

thesolutioninordertopreventairenteringthesystem.

Unusedsolutionshouldbediscarded.

Anyunusedmedicinalproductorwastematerialshouldbedisposedofinaccordancewithlocalrequirements,immediately

afteruse.

 

Amikaciniscompatiblewiththefollowinginfusionsolutions:

-Ringer'ssolution

-LactatedRingersolution

-Sodiumchloride9mg/ml(0.9%)solutionforinjection

-Glucose5 mg/ml(5 %)solutionforinjection

-Glucose10mg/ml(10%)solutionforinjection
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Instructions for dilution

ToobtainanAmikacinconcentrationof2.5 mg/mltherespectiveamount(inml)ofAmikacin5 mg/mlforthedesireddosehas

tobecompoundedwiththeidenticalamountofoneoftheabovementionedinfusionsolutions.

 

Forfurtherinformationpleaserefertosection4.2.
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