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Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

Spiriva18microgram,inhalationpowder,hardcapsule

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

Eachcapsulecontains22.5microgramtiotropiumbromidemonohydrateequivalentto18microgramtiotropium. 

 

Thedelivereddose(thedosethatleavesthemouthpieceoftheHandiHaler®device)is10microgramtiotropium.

 

Excipientwithknowneffect:

Eachcapsulecontains5.5milligramoflactose(asmonohydrate).

 

Forthefulllistofexcipients,seesection6.1.

3 PHARMACEUTICAL FORM

Inhalationpowder,hardcapsule.

 

LightgreenhardcapsulescontainingtheinhalationpowderwiththeproductcodeTI01andcompanylogoprintedonthe

capsule.

4 CLINICAL PARTICULARS

4.1 Therapeutic indications

Spirivaisindicatedasamaintenancebronchodilatortreatmenttorelievesymptomsofpatientswithchronicobstructive

pulmonarydisease(COPD).

4.2 Posology and method of administration

Posology

Themedicinalproductisintendedforinhalationuseonly.

TherecommendeddosageoftiotropiumbromideisinhalationofthecontentsofonecapsuleoncedailywiththeHandiHaler

deviceatthesametimeofday.

Therecommendeddoseshouldnotbeexceeded.

Spirivacapsulesareonlyforinhalationandnotfororalintake.

Spirivacapsulesmustnotbeswallowed.

SpirivacapsulesshouldonlybeinhaledwiththeHandiHalerdevice.

 

Special populations

Geriatricpatientscanusetiotropiumbromideattherecommendeddose.

Renallyimpairedpatientscanusetiotropiumbromideattherecommendeddose.Forpatientswithmoderatetosevere

impairment(creatinineclearance£50ml/min)seesection4.4andsection5.2.

Hepaticallyimpairedpatientscanusetiotropiumbromideattherecommendeddose(seesection5.2).

 

Paediatric population

COPD

Thereisnorelevantuseinthepaediatricpopulation(below18years)intheindicationstatedundersection4.1.

 

Cystic fibrosis

ThesafetyandefficacyofSpiriva18micrograminchildrenandadolescentshasnotbeenestablished.Nodataareavailable.

 

Method of administration
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TheHandiHalerisaninhalationdeviceespeciallydesignedtoenablepatientstoinhalethemedicationcontainedinSpiriva

capsules.

TheHandiHalermustnotbeusedtotakeanyothermedication.Itisasinglepatientdeviceintendedformultipleuses.

Toensureproperadministrationofthemedicinalproductthepatientshouldbetrainedonhowtousetheinhalerbythe

physicianorbyotherhealthcareprofessional.

 

Instructions for handling and use

PatientsshouldfollowthestepsbelowtousetheHandiHaler.
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4.3 Contraindications

Hypersensitivitytotheactivesubstanceortotheexcipientlistedinsection6.1ortoatropineoritsderivatives,e.g.ipratropium

oroxitropium.
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4.4 Special warnings and precautions for use

Tiotropiumbromide,asaoncedailymaintenancebronchodilator,shouldnotbeusedfortheinitialtreatmentofacute

episodesofbronchospasm,i.e.rescuetherapy.

 

Immediatehypersensitivityreactionsmayoccurafteradministrationoftiotropiumbromideinhalationpowder.

 

Consistentwithitsanticholinergicactivity,tiotropiumbromideshouldbeusedwithcautioninpatientswithnarrow-angle

glaucoma,prostatichyperplasiaorbladder-neckobstruction(seesection4.8).

 

Inhaledmedicinesmaycauseinhalation-inducedbronchospasm.

 

Tiotropiumshouldbeusedwithcautioninpatientswithrecentmyocardialinfarction<6months;anyunstableorlife

threateningcardiacarrhythmiaorcardiacarrhythmiarequiringinterventionorachangeindrugtherapyinthepastyear;

hospitalisationofheartfailure(NYHAClassIIIorIV)withinthepastyear.Thesepatientswereexcludedfromtheclinicaltrials

andtheseconditionsmaybeaffectedbytheanticholinergicmechanismofaction.

 

Asplasmaconcentrationincreaseswithdecreasedrenalfunctioninpatientswithmoderatetosevererenalimpairment

(creatinineclearance£50ml/min)tiotropiumbromideshouldbeusedonlyiftheexpectedbenefitoutweighsthepotential

risk. Thereisnolongtermexperienceinpatientswithsevererenalimpairment(seesection5.2).

 

Patientsshouldbecautionedtoavoidgettingthedrugpowderintotheireyes.Theyshouldbeadvisedthatthismayresultin

precipitationorworseningofnarrow-angleglaucoma,eyepainordiscomfort,temporaryblurringofvision,visualhalosor

colouredimagesinassociationwithredeyesfromconjunctivalcongestionandcornealoedema. Shouldanycombinationof

theseeyesymptomsdevelop,patientsshouldstopusingtiotropiumbromideandconsultaspecialistimmediately.

 

Drymouth,whichhasbeenobservedwithanti-cholinergictreatment,mayinthelongtermbeassociatedwithdentalcaries.

 

Tiotropiumbromideshouldnotbeusedmorefrequentlythanoncedaily(seesection4.9).

 

Spirivacapsulescontain5.5mglactosemonohydrate. Thisamountdoesnotnormallycauseproblemsinlactoseintolerant

patients.Patientswithrarehereditaryproblemsofgalactoseintolerance,theLapplactasedeficiencyorglucose-galactose

malabsorptionshouldnottakethismedicine.Theexcipientlactosemonohydratemaycontainsmallamountsofmilkproteins

whichmaycauseallergicreactions.

4.5 Interaction with other medicinal products and other forms of interaction

Althoughnoformaldruginteractionstudieshavebeenperformed,tiotropiumbromideinhalationpowderhasbeenused

concomitantlywithotherdrugswithoutclinicalevidenceofdruginteractions.Theseincludesympathomimeticbronchodilators,

methylxanthines,oralandinhaledsteroids,commonlyusedinthetreatmentofCOPD.

 

UseofLABAorICSwasnotfoundtoaltertheexposuretotiotropium.

 

Theco-administrationoftiotropiumbromidewithotheranticholinergic-containingdrugshasnotbeenstudiedandistherefore

notrecommended.

4.6 Fertility, pregnancy and lactation

Pregnancy

Thereisaverylimitedamountofdatafromtheuseoftiotropiuminpregnantwomen.Animalstudiesdonotindicatedirector

indirectharmfuleffectswithrespecttoreproductivetoxicityatclinicallyrelevantdoses(see5.3).Asaprecautionarymeasure,it

ispreferabletoavoidtheuseofSpirivaduringpregnancy.

 

Breast-feeding

Itisunknownwhethertiotropiumbromideisexcretedinhumanbreastmilk.Despitestudiesinrodentswhichhave

demonstratedthatexcretionoftiotropiumbromideinbreastmilkoccursonlyinsmallamounts,useofSpirivaisnot

recommendedduringbreast-feeding.Tiotropiumbromideisalong-actingcompound.Adecisiononwhetherto
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continue/discontinuebreast-feedingortocontinue/discontinuetherapywithSpirivashouldbemadetakingintoaccountthe

benefitofbreast-feedingtothechildandthebenefitofSpirivatherapytothewoman.

 

Fertility

Clinicaldataonfertilityarenotavailablefortiotropium.Anon-clinicalstudyperformedwithtiotropiumshowednoindication

ofanyadverseeffectonfertility(seesection5.3).

4.7 Effects on ability to drive and use machines

Nostudiesontheeffectsontheabilitytodriveandusemachineshavebeenperformed.Theoccurrenceofdizziness,blurred

vision,orheadachemayinfluencetheabilitytodriveandusemachinery.

4.8 Undesirable effects

Summary of the safety profile

ManyofthelistedundesirableeffectscanbeassignedtotheanticholinergicpropertiesofSpiriva.

 

Tabulated summary of adverse reactions

Thefrequenciesassignedtotheundesirableeffectslistedbelowarebasedoncrudeincidenceratesofadversedrugreactions

(i.e.eventsattributedtotiotropium)observedinthetiotropiumgroup(9,647patients)from28pooledplacebo-controlled

clinicaltrialswithtreatmentperiodsrangingfromfourweekstofouryears.

 

Frequencyisdefinedusingthefollowingconvention:

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)

 

System Organ Class / MedDRA Preferred Term Frequency

   

Metabolism and nutrition disorders  

Dehydration Notknown

   

Nervous system disorders  

Dizziness Uncommon

Headache Uncommon

Tastedisorders Uncommon

Insomnia Rare

   

Eye disorders  

Visionblurred Uncommon

Glaucoma Rare

Intraocularpressureincreased Rare

   

Cardiac disorders  

Atrialfibrillation Uncommon

Supraventriculartachycardia Rare

Tachycardia Rare

Palpitations Rare

   

Respiratory, thoracic and mediastinal disorders  

Pharyngitis Uncommon

Dysphonia Uncommon

Cough Uncommon

Bronchospasm Rare

Epistaxis Rare

Laryngitis Rare

Sinusitis Rare



HealthProductsRegulatoryAuthority

27April2023 CRN00D3D8 Page8of14

 

Gastrointestinal disorders  

DryMouth Common

Gastrooesophagealrefluxdisease Uncommon

Constipation Uncommon

Oropharyngealcandidiasis Uncommon

Intestinalobstruction,includingileusparalytic Rare

Gingivitis Rare

Glossitis Rare

Dysphagia Rare

Stomatitis Rare

Nausea Rare

Dentalcaries Notknown

 

Skin and subcutaneous tissue disorders, immune  system disorders  

Rash Uncommon

Urticaria Rare

Pruritus Rare

Hypersensitivity(includingimmediatereactions) Rare

Angioedema Rare

Anaphylacticreaction Notknown

Skininfection,skinulcer Notknown

Dryskin Notknown

   

Musculoskeletal and connective tissue disorders  

Jointswelling Notknown

   

Renal and urinary disorders  

Dysuria Uncommon

Urinaryretention Uncommon

Urinarytractinfection Rare

 

Description of selected adverse reactions

Incontrolledclinicalstudies,thecommonlyobservedundesirableeffectswereanticholinergicundesirableeffectssuchasdry

mouthwhichoccurredinapproximately4%ofpatients.

 

In28clinicaltrials,drymouthledtodiscontinuationin18of9,647tiotropiumtreatedpatients(0.2%).

 

Seriousundesirableeffectsconsistentwithanticholinergiceffectsincludeglaucoma,constipationandintestinalobstruction

includingileusparalyticaswellasurinaryretention.

 

Other special population

Anincreaseinanticholinergiceffectsmayoccurwithincreasingage.

 

Reporting of suspected adverse reactions

Reportingsuspectedadversereactionsafterauthorisationofthemedicinalproductisimportant.Itallowscontinued

monitoringofthebenefit/riskbalanceofthemedicinalproduct.Healthcareprofessionalsareaskedtoreportanysuspected

adversereactionsviaHPRAPharmacovigilance,EarlsfortTerrace,IRL–Dublin2;Tel:+35316764971;Fax:+35316762517;

Website:www.hpra.ie;E-mail:medsafety@hpra.ie. 

4.9 Overdose

Highdosesoftiotropiumbromidemayleadtoanticholinergicsignsandsymptoms.

 

However,therewerenosystemicanticholinergicadverseeffectsfollowingasingleinhaleddoseofupto340microgram

tiotropiumbromideinhealthyvolunteers.Additionally,norelevantadverseeffects,beyonddrymouth,wereobserved

http://www.hpra.ie/
mailto:medsafety@hpra.ie
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following7daydosingofupto170microgramtiotropiumbromideinhealthyvolunteers.InamultipledosestudyinCOPD

patientswithamaximumdailydoseof43microgramtiotropiumbromideoverfourweeksnosignificantundesirableeffects

havebeenobserved. 

 

Acuteintoxicationbyinadvertentoralingestionoftiotropiumbromidecapsulesisunlikelyduetoloworalbioavailability.

5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeuticgroup:Otherdrugsforobstructiveairwaydiseases,inhalants,anticholinergics

ATCcode:R03BB04

 

Mechanism of action

Tiotropiumbromideisalong-acting,specific,muscarinicreceptorantagonist,inclinicalmedicineoftencalledan

anticholinergic.Bybindingtothemuscarinicreceptorsinthebronchialsmoothmusculature,tiotropiumbromideinhibitsthe

cholinergic(bronchoconstrictive)effectsofacetylcholine,releasedfromparasympatheticnerveendings.Ithassimilaraffinityto

thesubtypesofmuscarinicreceptors,M1toM5. Intheairways,tiotropiumbromidecompetitivelyandreversiblyantagonises

theM3receptors,resultinginrelaxation.Theeffectwasdosedependentandlastedlongerthan24h.Thelongdurationis

probablyduetotheveryslowdissociationfromtheM3receptor,exhibitingasignificantlylongerdissociationhalf-lifethan

ipratropium.AsanN-quaternaryanticholinergic,tiotropiumbromideistopically(broncho-)selectivewhenadministeredby

inhalation,demonstratinganacceptabletherapeuticrangebeforesystemicanticholinergiceffectsmayoccur.

 

Pharmacodynamic effects

Thebronchodilationisprimarilyalocaleffect(ontheairways),notasystemicone. DissociationfromM2-receptorsisfaster

thanfromM3,whichinfunctionalinvitrostudies,elicited(kineticallycontrolled)receptorsubtypeselectivityofM3overM2.The

highpotencyandslowreceptordissociationfounditsclinicalcorrelateinsignificantandlong-actingbronchodilationin

patientswithCOPD.

 

Cardiac  electrophysiology

Electrophysiology:InadedicatedQTstudyinvolving53healthyvolunteers,Spiriva18mcgand54mcg(i.e.threetimesthe

therapeuticdose)over12daysdidnotsignificantlyprolongQTintervalsoftheECG.

 

Clinical efficacyand safety

Theclinicaldevelopmentprogrammeincludedfourone-yearandtwosix-monthrandomised,double-blindstudiesin2663

patients(1308receivingtiotropiumbromide).Theone-yearprogrammeconsistedoftwoplacebo-controlledtrialsandtwo

trialswithanactivecontrol(ipratropium).Thetwosix-monthtrialswereboth,salmeterolandplacebocontrolled.Thesestudies

includedlungfunctionandhealthoutcomemeasuresofdyspnoea,exacerbationsandhealth-relatedqualityoflife.

 

Lung function

Tiotropiumbromide,administeredoncedaily,providedsignificantimprovementinlungfunction(forcedexpiratoryvolumein

onesecond,FEV1andforcedvitalcapacity,FVC)within30minutesfollowingthefirstdosewhichwasmaintainedfor24hours.

Pharmacodynamicsteadystatewasreachedwithinoneweekwiththemajorityofbronchodilationobservedbythethirdday.

TiotropiumbromidesignificantlyimprovedmorningandeveningPEFR(peakexpiratoryflowrate)asmeasuredbypatient’s

dailyrecordings.Thebronchodilatoreffectsoftiotropiumbromideweremaintainedthroughouttheone-yearperiodof

administrationwithnoevidenceoftolerance.

 

Arandomised,placebo-controlledclinicalstudyin105COPDpatientsdemonstratedthatbronchodilationwasmaintained

throughoutthe24hourdosingintervalincomparisontoplaceboregardlessofwhetherthedrugwasadministeredinthe

morningorintheevening.

 

Clinical trials (up to 12 months)

 

Dyspnoea, Exercise tolerance

Tiotropiumbromidesignificantlyimproveddyspnoea(asevaluatedusingtheTransitionDyspnoeaIndex).Thisimprovement

wasmaintainedthroughoutthetreatmentperiod.
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Theimpactofimprovementsindyspnoeaonexercisetolerancewasinvestigatedintworandomised,double-blind,

placebo-controlledtrialsin433patientswithmoderatetosevereCOPD.Inthesetrials,sixweeksoftreatmentwithSpiriva

significantlyimprovedsymptom-limitedexerciseendurancetimeduringcycleergometryat75%ofmaximalworkcapacityby

19.7%(TrialA)and28.3%(TrialB)comparedwithplacebo.

 

Health-related Quality of Life

Ina9-month,randomized,double-blind,placebo-controlledclinicaltrialof492patients,Spirivaimprovedhealth-related

qualityoflifeasdeterminedbytheSt.George'sRespiratoryQuestionnaire(SGRQ)totalscore.Theproportionofpatients

treatedwithSpirivawhichachievedameaningfulimprovementintheSGRQtotalscore(i.e.>4units)was10.9%higher

comparedwithplacebo(59.1%intheSpirivagroupsvs.48.2%intheplacebogroup(p=0.029).Themeandifferencebetween

thegroupswas4.19units(p=0.001;confidenceinterval:1.69–6.68).TheimprovementsofthesubdomainsoftheSGRQ-score

were8.19unitsfor"symptoms",3.91unitsfor"activity"and3.61unitsfor"impactondailylife".Theimprovementsofallof

theseseparatesubdomainswerestatisticallysignificant.

 

COPD Exacerbations

Inarandomized,double-blind,placebocontrolledtrialof1,829patientswithmoderatetoverysevereCOPD,tiotropium

bromidestatisticallysignificantlyreducedtheproportionofpatientswhoexperiencedexacerbationsofCOPD(32.2%to27.8%)

andstatisticallysignificantlyreducedthenumberofexacerbationsby19%(1.05to0.85eventsperpatientyearofexposure).In

addition,7.0%ofpatientsinthetiotropiumbromidegroupand9.5%ofpatientsintheplacebogroupwerehospitalizeddueto

aCOPDexacerbation(p=0.056).ThenumberofhospitalizationsduetoCOPDwasreducedby30%(0.25to0.18eventsper

patientyearofexposure).

 

Aone-yearrandomised,double-blind,double-dummy,parallel-grouptrialcomparedtheeffectoftreatmentwith18

microgramofSpirivaoncedailywiththatof50microgramofsalmeterolHFApMDItwicedailyontheincidenceofmoderate

andsevereexacerbationsin7,376patientswithCOPDandahistoryofexacerbationsintheprecedingyear.

 

Table1:Summaryofexacerbationendpoints 

Endpoint Spiriva

18

microgram

(HandiHaler)

N=3,707

Salmeterol

50

microgram

(HFApMDI)

N=3,669

Ratio

(95%CI)

p-value

Time[days]tofirstexacerbation† 187 145 0.83

(0.77-0.90)

<0.001

Timetofirstsevere(hospitalised)exacerbation§
- -

0.72

(0.61-0.85)

<0.001

Patientswith≥1exacerbation,n(%)* 1,277(34.4) 1,414(38.5) 0.90

(0.85-0.95)

<0.001

Patientswith≥1severe(hospitalised)exacerbation,n(%)* 262(7.1) 336(9.2) 0.77

(0.66-0.89)

<0.001

† Time[days]refersto1stquartileofpatients.TimetoeventanalysiswasdoneusingCox'sproportionalhazardsregression

modelwith(pooled)centreandtreatmentascovariate;ratioreferstohazardratio.

§ TimetoeventanalysiswasdoneusingCox'sproportionalhazardsregressionmodelwith(pooled)centreandtreatmentas

covariate;ratioreferstohazardratio.Time[days]forthe1stquartileofpatientscannotbecalculated,becauseproportionof

patientswithsevereexacerbationistoolow.

* NumberofpatientswitheventwereanalysedusingCochran-Mantel-Haenszelteststratifiedbypooledcentre;ratiorefersto

riskratio.

 

Comparedwithsalmeterol,Spirivaincreasedthetimetothefirstexacerbation(187daysvs.145days),witha17%reductionin

risk(hazardratio,0.83;95%confidenceinterval[CI],0.77to0.90;P<0.001).Spirivaalsoincreasedthetimetothefirstsevere

(hospitalised)exacerbation(hazardratio,0.72;95%CI,0.61to0.85;P<0.001).

 

Long-term clinical trials (more than 1 year, up to 4 years)

Ina4-year,randomised,double-blind,placebo-controlledclinicaltrialof5,993randomisedpatients(3,006receivingplacebo

and2,987receivingSpiriva),theimprovementinFEV1resultingfromSpiriva,comparedwithplacebo,remainedconstant

throughout4years.Ahigherproportionofpatientscompleted≥45monthsoftreatmentintheSpirivagroupcomparedwith

theplacebogroup(63.8%vs.55.4%,p<0.001).TheannualizedrateofdeclineofFEV1comparedtoplacebowassimilar
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betweenSpirivaandplacebo.Duringtreatment,therewasa16%reductionintheriskofdeath.Theincidencerateofdeathwas

4.79per100patientyearsintheplacebogroupvs.4.10per100patientyearsinthetiotropiumgroup(hazardratio

(tiotropium/placebo)=0.84,95%CI=0.73,0.97).Treatmentwithtiotropiumreducedtheriskofrespiratoryfailure(asrecorded

throughadverseeventreporting)by19%(2.09vs.1.68casesper100patientyears,relativerisk(tiotropium/placebo)=0.81,

95%CI=0.65,0.999).

 

Tiotropium active-controlled study

Along-term,largescale randomised,double-blind,active-controlledstudywithanobservationperiodupto3yearshasbeen

performedtocomparetheefficacyandsafetyofSpirivaHandiHalerandSpirivaRespimat(5,694patientsreceivingSpiriva

HandiHaler;5,711patientsreceivingSpirivaRespimat).TheprimaryendpointsweretimetofirstCOPDexacerbation,timeto

all-causemortalityandinasub-study(906patients)troughFEV1(pre-dose).

 

ThetimetofirstCOPDexacerbationwasnumericallysimilarduringthestudywithSpirivaHandiHalerandSpirivaRespimat

(hazardratio(SpirivaHandiHaler/SpirivaRespimat)1.02witha95%CIof0.97to1.08).Themediannumberofdaystothefirst

COPDexacerbationwas719daysforSpirivaHandiHalerand756daysforSpirivaRespimat.

 

ThebronchodilatoreffectofSpirivaHandiHalerwassustainedover120weeks,andwassimilartoSpirivaRespimat.Themean

differenceintroughFEV1forSpirivaHandiHalerversusSpirivaRespimatwas0.010L(95%CI-0.018to0.038L).

Inthepost-marketingTIOSPIRstudycomparingSpirivaRespimatandSpirivaHandiHaler,all-causemortalityincludingvital

statusfollowupwassimilarduringthestudywithSpirivaHandiHalerandSpirivaRespimat(hazardratio(Spiriva

HandiHaler/SpirivaRespimat)1.04witha95%CIof0.91to1.19).

 

Paediatric population

TheEuropeanMedicinesAgencyhaswaivedtheobligationtosubmitresultsofstudieswithSpirivainallsubsetsofthe

paediatricpopulationinCOPDandcysticfibrosis(seesection4.2forinformationonpaediatricuse). 

5.2 Pharmacokinetic properties

a) General Introduction

Tiotropiumbromideisanon-chiralquaternaryammoniumcompoundandissparinglysolubleinwater.Tiotropiumbromideis

administeredbydrypowderinhalation.Generallywiththeinhaledrouteofadministration,themajorityofthedelivereddoseis

depositedinthegastro-intestinaltract,andtoalesserextentintheintendedorganofthelung.Manyofthepharmacokinetic

datadescribedbelowwereobtainedwithhigherdosesthanrecommendedfortherapy.

 

b) General Characteristics of the Active Substance after Administration of the Medicinal Product

Absorption:Followingdrypowderinhalationbyyounghealthyvolunteers,theabsolutebioavailabilityof19.5%suggeststhat

thefractionreachingthelungishighlybioavailable.Oralsolutionsoftiotropiumhaveanabsolutebioavailabilityof2-3%.

Maximumtiotropiumplasmaconcentrationswereobserved5-7minutesafterinhalation.

 

Atsteadystate,peaktiotropiumplasmalevelsinCOPDpatientswere12.9pg/mlanddecreasedrapidlyina

multi-compartmentalmanner.Steadystatetroughplasmaconcentrationswere1.71pg/ml.Systemicexposurefollowingthe

inhalationoftiotropiumviatheHandiHalerdevicewassimilartotiotropiuminhaledviatheRespimatinhaler.

 

Distribution:Tiotropiumhasaplasmaproteinbindingof72%andshowsavolumeofdistributionof32 L/kg.Local

concentrationsinthelungarenotknown,butthemodeofadministrationsuggestssubstantiallyhigherconcentrationsinthe

lung.Studiesinratshaveshownthattiotropiumbromidedoesnotpenetratetheblood-brainbarriertoanyrelevantextent.

 

Biotransformation:Theextentofbiotransformationissmall.Thisisevidentfromaurinaryexcretionof74%ofunchanged

substanceafteranintravenousdosetoyounghealthyvolunteers.Theestertiotropiumbromideisnonenzymaticallycleavedto

thealcohol(N-methylscopine)andacidcompound(dithienylglycolicacid)thatareinactiveonmuscarinicreceptors.In-vitro

experimentswithhumanlivermicrosomesandhumanhepatocytessuggestthatsomefurtherdrug(<20%ofdoseafter

intravenousadministration)ismetabolisedbycytochromeP450(CYP)dependentoxidationandsubsequentglutathion

conjugationtoavarietyofPhaseII-metabolites.

 

InvitrostudiesinlivermicrosomesrevealthattheenzymaticpathwaycanbeinhibitedbytheCYP2D6(and3A4)inhibitors,

quinidine,ketoconazoleandgestodene.ThusCYP2D6and3A4areinvolvedinmetabolicpathwaythatisresponsibleforthe

eliminationofasmallerpartofthedose.Tiotropiumbromideeveninsupra-therapeuticconcentrationsdoesnotinhibitCYP

1A1,1A2,2B6,2C9,2C19,2D6,2E1or3Ainhumanlivermicrosomes.
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Elimination:Theeffectivehalf-lifeoftiotropiumrangesbetween27-45hinCOPDpatients.Totalclearancewas880ml/minafter

anintravenousdoseinyounghealthyvolunteers.Intravenouslyadministeredtiotropiumismainlyexcretedunchangedinurine

(74%).AfterdrypowderinhalationbyCOPDpatientstosteady-state,urinaryexcretionis7%(1.3μg)oftheunchangeddrug

over24hours,theremainderbeingmainlynon-absorbeddrugingutthatiseliminatedviathefaeces.Therenalclearanceof

tiotropium exceedsthecreatinineclearance,indicatingsecretionintotheurine.AfterchroniconcedailyinhalationbyCOPD

patients,pharmacokineticsteadystatewasreachedbyday7withnoaccumulationthereafter.

 

Linearity / Nonlinearity:Tiotropiumdemonstrateslinearpharmacokineticsinthetherapeuticrangeindependentofthe

formulation.

 

c) Characteristics in Patients

Geriatric Patients:Asexpectedforallpredominantlyrenallyexcreteddrugs, advancingagewasassociatedwithadecreaseof

tiotropiumrenalclearance(365 mL/mininCOPDpatients< 65yearsto271mL/mininCOPDpatients≥65years).Thisdidnot

resultinacorrespondingincreaseinAUC0-6,ssorCmax,ssvalues.

 

Renally Impaired Patients:Followingoncedailyinhaledadministrationsoftiotropiumtosteady-stateinCOPDpatients,mild

renalimpairment(CLCR50-80ml/min)resultedinslightlyhigherAUC0-6,ss(between1.8-30%higher)andsimilarCmax,ssvalues

comparedtopatientswithnormalrenalfunction(CLCR>80ml/min).

 

InCOPDpatientswithmoderatetosevererenalimpairment(CLCR<50ml/min),theintravenousadministrationoftiotropium

resultedindoublingofthetotalexposure(82%higherAUC0-4h)and52%higherCmax)comparedtoCOPDpatientswithnormal

renalfunction,whichwasconfirmedbyplasmaconcentrationsafterdrypowderinhalation.

 

Hepatically Impaired Patients:Liverinsufficiencyisnotexpectedtohaveanyrelevantinfluenceontiotropiumpharmacokinetics.

Tiotropiumispredominantlyclearedbyrenalelimination(74%inyounghealthyvolunteers)andsimplenon-enzymaticester

cleavagetopharmacologicallyinactiveproducts.

 

Japanese COPD Patients: Incrosstrialcomparison,meanpeaktiotropiumplasmaconcentrations10minutespost-dosingat

steady-statewere20%to70%higherinJapanesecomparedtoCaucasianCOPDpatientsfollowinginhalationoftiotropiumbut

therewasnosignalforhighermortalityorcardiacriskinJapanesepatientscomparedtoCaucasianpatients.Insufficient

pharmacokineticdataisavailableforotherethnicitiesorraces.

 

PaediatricPatients:Seesection4.2

 

d) Pharmacokinetic / Pharmacodynamic Relationship(s)

Thereisnodirectrelationshipbetweenpharmacokineticsandpharmacodynamics.

5.3 Preclinical safety data

Manyeffectsobservedinconventionalstudiesofsafetypharmacology,repeateddosetoxicity,andreproductivetoxicitycould

beexplainedbytheanticholinergicpropertiesoftiotropiumbromide.Typicallyinanimalsreducedfoodconsumption,inhibited

bodyweightgain,drymouthandnose,reducedlacrimationandsalivation,mydriasisandincreasedheartratewereobserved.

Otherrelevanteffectsnotedinrepeateddosetoxicitystudieswere:mildirritancyoftherespiratorytractinratsandmice

evincedbyrhinitisandepithelialchangesofthenasalcavityandlarynx,andprostatitisalongwithproteinaceousdepositsand

lithiasisinthebladderinrats.

Harmfuleffectswithrespecttopregnancy,embryonal/foetaldevelopment,parturitionorpostnataldevelopmentcouldonlybe

demonstratedatmaternallytoxicdoselevels.Tiotropiumbromidewasnotteratogenicinratsorrabbits.Inageneral

reproductionandfertilitystudyinrats,therewasnoindicationofanyadverseeffectonfertilityormatingperformanceof

eithertreatedparentsortheiroffspringatanydosage. Therespiratory(irritation)andurogenital(prostatitis)changesand

reproductivetoxicitywereobservedatlocalorsystemicexposuresmorethanfive-foldthetherapeuticexposure.Studieson

genotoxicityandcarcinogenicpotentialrevealednospecialhazardforhumans.

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients
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Lactosemonohydrate(whichmaycontainsmallamountsofmilkproteins)

6.2 Incompatibilities

Notapplicable.

6.3 Shelf life

2years

Afterfirstopeningoftheblisterusewithinthenext 9days

DiscardtheHandiHalerdevice12monthsfirstuse. 

6.4 Special precautions for storage

Donotstoreabove25°C

Donotfreeze.

6.5 Nature and contents of container

Aluminium/PVC/Aluminiumpeel-offblistercontaining10capsules.

 

TheHandiHalerisasingledoseinhalationdevicemadefromacrylonitrilebutadienestyrene(ABS)plasticmaterialsand

stainlesssteel.Thecapsulechamberismadefrommethyl-methacrylate-acrylonitrile-butadiene-styrene(MABS)or

polycarbonate(PC)plasticmaterial.

 

Packagesizesanddevicessupplied:

●Cardboardboxcontaining30capsules(3blisters)

●Cardboardboxcontaining60capsules(6blisters)

●Cardboardboxcontaining90capsules(9blisters)

●CardboardboxcontainingHandiHalerdeviceand10capsules(1blister)

●CardboardboxcontainingHandiHalerdeviceand30capsules(3blisters)

●Hospitalpack:Bundlepackcontaining5cardboardboxesof30capsulesplusHandiHalerdevice

●Hospitalpack:Bundlepackcontaining5cardboardboxesof60capsules

 

TheHandiHalerdeviceispacked/availableinacardboardbox.

 

Notallpacksizesmaybemarketed.

6.6 Special precautions for disposal

Anyunusedmedicinalproductorwastematerialshouldbedisposedofinaccordancewithlocalrequirements.

7 MARKETING AUTHORISATION HOLDER

BoehringerIngelheimInternationalGmbH

BingerStrasse173

55216IngelheimamRhein

Germany

8 MARKETING AUTHORISATION NUMBER

PA0775/002/001

9 DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Dateoffirstauthorisation:28June2002

Dateoflastrenewal:9October2016
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