
Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

Midazolam2mg/ml Solution for Injection/Infusion

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

Each 1 ml solutioncontains2 mgmidazolam.
Each 5ml Ampoulecontains10mgof midazolam.

For a full li st of excipients,seesection6.1

3 PHARMACEUTICAL FORM

Sterilesolutionfor injectionor infusion.
Clear, colourlessor slightly yellow sterilesolution.

4 CLINICAL PARTICULARS

4.1 Therapeutic Indications

As intravenous sedative cover beforeand during minor medical, dental and surgical procedures such as gastroscopy,
endoscopy,cystoscopy, bronchoscopyand cardiaccatheterisation.

For sedationby continuousinfusionin patientsin intensivecare.

As an alternative intravenousagentfor the induction of anaesthesia in high risk and elderly patients,especially where
cardiovascular stability is of particular importance.Inductionis more reliablewhenheavyopiate premedicationhasbeen
administeredor when midazolamisgivenwith anarcoticanalgesicsuch as fentanyl.

4.2 Posology and method of administration

Intravenous sedation: Oneor moreintravenousadministrationsover a singleoperatingsession.

Adults: An assessmentshould bemadeof thedegreeof sedation necessary for theplannedprocedure.

Thedoseshouldbetitratedagainsttheresponseof thepatient.Thedesiredtitration endpoint will dependuponthe
procedure.Full sedationwill beevidentby drowsiness,slurred speechbut responseto commandswill bemaintained.

As a guide,it is recommendedthat1ml of Midazolam2mg/mlsolution (equivalentto 2mgmidazolam)beadministered
intravenouslyover30seconds.If after2 minutes,sedation is not adequate, incrementaldosesof 0.25mlto 0.5mlof
midazolam2mg/ml solution (0.5to 1mgmidazolam) should begiven.

Usualdoserange2.5mg- 7.5mg total dose(equivalent to around0.07mg/kgbodyweight).
Dosagesgreaterthan5.0mgarenot usually necessary.

Elderly: THE ELDERLY ARE MORE SENSITIVE TO THE EFFECTS OF BENZODIAZEPINES. IN THESE
PATIENTS DOSES GREATER THAN 3.5MG ARE NOT USUALLY NECESSARY AND LOW DOSES AS
LITTLE AS 1MG - 2MG (0.5 – 1.0ML) MAY BE ADEQUATE. THE INITIAL DOSE SHOULD NOT
EXCEED 1 - 1.5MG (0.5 - 0.75ML).

Children: MidazolamInjectionhasnot beenevaluated for useas an intravenoussedative in children.
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Mode of Administration: For theadministration of MidazolamInjection, thepatientshouldbeplaced in asupine
positionand remain therethroughouttheprocedure.Resuscitation facilitiesshould alwaysbeavailableandasecond
person fully trainedin theuseof suchequipmentshouldalways bepresent.

It is recommendedthatpatientsshouldremain under medical supervisionuntil at least1 hourhaselapsedfrom thetime
of injection.Theyshouldalwaysbeaccompaniedhomeby a responsibleadult.

PatientswhohavereceivedMidazolamInjection alonefor IV sedation prior to minorproceduresshouldbewarnednot
to driveor operatemachineryfor 12hours.Wheremidazolamis usedconcurrentlywith other centralnervoussystem
depressants(e.g.potentanalgesics)recoverymaybeprolonged.Patientsshould thereforebeassessedcarefully before
being allowedto gohomeor resumenormal activit ies.

Sedation by continuous infusion in intensive care: Forsedation in theintensivecare unit, dosagesvary considerably
and thedosageof MidazolamInjection should beindividualisedandtitratedto thedesiredstateof sedationaccording
to theclinical need,physical status, ageandconcomitant medication.

Patientsreceiving MidazolamInjectionfor sedationby continuousinfusionin theintensivecaresituationshould
receive ventilatory support.

Safetyof continuousinfusionof MidazolamInjection for periodsof over fourteendaysin durationhasnot been
establishedin clinical trials.

Adults and children: Loading dose: For patientsalreadysedated,a loadingdoseof midazolam is not required.To
inducesedation, a loadingdoseof 0.03- 0.3mg/kg is recommended,dependingon thelevel of sedationrequired.This
should beadministeredovera five minuteperiod.

Maintenance dose: Thedosagevariesconsiderably. A dosebetween0.03- 0.2mg/kg perhouris recommended,
commencingat thelowerendof therange.The dosageshouldbereducedor theloadingdoseshouldeven beomittedin
hypovolaemic, vasoconstrictedandhypothermic patients.

Intravenous bolus sedation: Whereanalgesia is providedby a narcoticanalgesic thelatter shouldbeadministeredfirst,
thedoseof midazolamshouldbecarefully titratedand low doses1 - 2mg(0.5– 1.0ml) maybeadequate.In theelderly,
smallerdosesaslit tle as0.5- 1mg(0.25- 0.5ml)maybeadequate.

Sedation by continuous infusion in intensive care: Whereanalgesia is providedby narcoticanalgesics,therateof
infusionof MidazolamInjectionshouldbetitratedcarefully to thesedativeneeds of thepatient.

Intravenous induction of anaesthesia: Oneor morebolusintravenousinjectionsover asingleanaesthetic session.
Adults: Thedoseshouldbetitratedagainsttheindividual responseof thepatient. MidazolamInjectionshouldbegiven
by slow intravenousinjection until there is a lossof eyelid reflex, responseto commandsandvoluntarymovements.

In anticipating therequireddoseof midazolam,boththepremedication already givenandtheageof thepatientare
important.Young,fit unpremedicatedpatientsmayrequireat least0.3mg/kgbody-weight,whereaspatients
premedicatedwith anopiate usually require only 0.2mg/kg body-weight.

ELDERLY: THE ELDERLY ARE MORE SENSITIVE TO THE EFFECTS OF BENZODIAZEPINES.
INDUCTION MAY BE ADEQUATE WITH 0.1MG/KG BODY-WEIGHT IN PREMEDICATED PATIENTS
AND 0.2MG/KG BODY-WEIGHT IN UNPREMEDICATED PATIENTS.

Children over 7 years: MidazolamInjectionhasbeen shownto bean effective agentfor inductionof anaesthesiain
childrenover7 yearsof age,ata doseof 0.15mg/kg body-weight.

Use in Special Populations:
Renal Impairment:
In patientswith renalimpairment(creatinineclearance<10ml/min) thepharmacokineticsof unboundmidazolam
following asingleIV doseis similar to that reportedin healthy volunteers.
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However, after prolongedinfusionin intensivecare unit (ICU) patients, themeandurationof thesedativeeffectin the
renal failure populationwasconsiderably increasedmostlikely dueto accumulationof α-hydroxymidazolam
glucuronide.
Thereis nospecific datain patientswith severerenal impairment(creatinineclearancebelow30ml/min) receiving
midazolamfor inductionof anaesthesia.

Hepatic Impairment
Hepaticimpairmentreducestheclearanceof i.v. midazolamwith a subsequentincreasein terminalhalf-life. Therefore
theclinical effectsmay bestrongerandprolonged. Therequireddoseof midazolam maybereducedandproper
monitoringof vital signsshould beestablished.(Seesection4.4).

Paediatric population
Seeaboveandsection 4.4.

4.3 Contraindications

Useof this drugin patientswith knownhypersensitivity to benzodiazepinesor to anyexcipientof theproduct.

Useof this drugfor conscioussedationin patients with severerespiratory failureor acuterespiratorydepression.

4.4 Special warnings and precautions for use

Midazolamshould beadministeredonly by experienced physiciansin asetting fully equippedfor themonitoringand
support of respiratory andcardiovascularfunction andby personsspecifically trainedin therecognitionand
managementof expectedadverse eventsincludingrespiratory andcardiacresuscitation.
Severecardiorespiratoryadverseeventshavebeen reported.Thesehaveincludedrespiratorydepression,apnoea,
respiratoryarrestand/or cardiacarrest.Suchlife-threatening incidentsaremorelikely to occurwhentheinjectionis
giventoo rapidlyor whenahighdosageis administered(seesection 4.8).
Special caution is requiredfor theindication of conscioussedation in patients with impairedrespiratoryfunction.
Whenmidazolam is usedfor premedication,adequateobservation of thepatientafter administrationis mandatoryas
inter-individual sensitivity variesandsymptomsof overdosemayoccur.

Special caution shouldbeexercisedwhenadministeringmidazolamto high-risk patients
− adults over60yearsof age
− chronically ill or debilitatedpatients,e.g.
− patientswith chronic respiratoryinsufficiency
− patientswith chronic renalfailure, impairedhepatic function or with impairedcardiacfunction
− paediatricpatientsespeciallythosewith cardiovascular instability.

Thesehigh-risk patientsrequirelowerdosages(seesection 4.2)andshouldbecontinuouslymonitoredfor earlysigns
of alterationsof vital functions.
As with any substancewith CNSdepressant and/ormuscle-relaxantproperties,particular careshouldbetakenwhen
administeringmidazolamto apatientwith myastheniagravis.

Tolerance
Somelossof efficacyhasbeenreportedwhenmidazolam wasusedas long-termsedationin intensivecareunits(ICU).

Dependence
Whenmidazolam is usedin long-termsedationin ICU, it shouldbebornein mind thatphysical dependenceon
midazolammaydevelop.Therisk of dependenceincreaseswith doseanddurationof treatment it is alsogreater in
patientswith amedical historyof alcoholand/ordrugabuse(seesection 4.8).

Withdrawalsymptoms
Duringprolongedtreatmentwith midazolam in ICU, physicaldependencemaydevelop. Therefore,abrupttermination
of thetreatmentwill beaccompaniedby withdrawalsymptoms.
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Thefollowing symptomsmayoccur:headaches,musclepain,anxiety, tension,restlessness,confusion, irritability,
reboundinsomnia,moodchanges, hallucinationsandconvulsions.Since therisk of withdrawal symptomsis greater
after abrupt discontinuationof treatment,it is recommendedto decreasedosesgradually.

Amnesia
Midazolamcausesanterogradeamnesia(frequently this effect is verydesirablein situationssuchas before andduring
surgical anddiagnosticprocedures), thedurationof which is directly related to theadministered dose.Prolonged
amnesiacanpresentproblemsin outpatients,whoare scheduled for dischargefollowing intervention.After receiving
midazolamparenterally, patientsshouldbedischarged from hospital or consulting roomonly if accompaniedby an
attendant.

Paradoxicalreactions
Paradoxicalreactionssuchasagitation,involuntary movements(includingtonic/clonicconvulsionsandmuscle
tremor),hyperactivity, hostility, ragereaction,aggressiveness,paroxysmal excitementandassault,havebeenreported
to occurwith midazolam.Thesereactionsmayoccurwith highdoses and/orwhentheinjectionis givenrapidly.The
highest incidenceto suchreactionshasbeen reportedamongchildrenandtheelderly.

Alteredeliminationof midazolam
Midazolameliminationmaybealteredin patientsreceivingcompoundsthatinhibit or induceCYP3A4andthedoseof
midazolammayneedto beadjustedaccordingly (seesection4.5).
Midazolameliminationmayalso bedelayedin patientswith liver dysfunction, low cardiacoutputand in neonates(see
section5.2).

Preterminfantsandneonates

Dueto anincreasedrisk of apnoea,extremecautionisadvised when sedatingpretermand formerpreterm non
intubatedpatients.Carefulmonitoringof respiratory rateandoxygensaturation is required.

Rapidinjection shouldbeavoidedin theneonatal population.

Neonates havereducedand/orimmatureorganfunctionandarealsovulnerable to profoundand/orprolonged
respiratoryeffectsof midazolam.

Adversehaemodynamic events havebeenreported in paediatric patients with cardiovascularinstability; rapid
intravenousadministration should beavoidedin this population.

Paediatric patients lessthan6 months
In this population, midazolamis indicatedfor sedation in ICU only. Paediatric patientslessthan6monthsof ageare
particularly vulnerable to airwayobstruction andhypoventilation, therefore
titrationwith small increments to clinical effect andcareful respiratory rateandoxygensaturationmonitoringare
essential (seealso‘Preterminfantsabove).

Concomitantuseof alcohol/ CNS depressants

Theconcomitantuseof midazolamwith alcoholor/andCNSdepressants shouldbeavoided.Such concomitantusehas
thepotentialto increasetheclinical effectsof midazolam possibly includingsevere sedationor clinically relevant
respiratorydepression (seesection4.5).

Medicalhistory of alcoholor drugabuse

Midazolamasotherbenzodiazepinesshouldbeavoidedin patientswith amedicalhistory of alcohol or drugabuse.

Dischargingcriteria

After receiving midazolam,patientsshould bedischargedfrom hospital or consultingroomonly whenrecommended
by treatingphysicianandif accompaniedby an attendant.It is recommendedthatthepatientis accompaniedwhen
returning homeafterdischarge.

Thismedicinalproductcontainslessthan1mmol sodium(3.542mg sodiumperml), i.e. essentially sodiumfree.
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4.5 Interaction with other medicinal products and other forms of interaction

Pharmacokineticinteractions
Midazolamis metabolisedby CYP3A4.
Inhibitorsandinducersof CYP3A4havethepotential to respectively increaseanddecreasetheplasmaconcentrations
and subsequently, theeffectsof midazolam thusrequiringdoseadjustments accordingly.

Pharmacokineticinteractionswith CYP3A4inhibitorsor inducersaremorepronouncedfor oral ascomparedto IV
midazolam, in particularsinceCYP3A4alsoexists in theuppergastro-intestinal tract.This is becausefor theoral route
bothsystemicclearanceandavailabilitywill bealteredwhile for theparenteral route only thechangein thesystemic
clearancebecomeseffective.

Afterasingledoseof IV midazolam,theconsequenceon themaximal clinical effect dueto CYP3A4 inhibition will be
minor while thedurationof effectmaybeprolonged.However,afterprolonged dosingof midazolam, boththe
magnitudeanddurationof effectwill beincreasedin thepresenceof CYP3A4inhibition.

TherearenoavailablestudiesonCYP3A4modulation on thepharmacokinetics of midazolamafter rectaland
intramuscular administration.
It is expectedthattheseinteractionswil l belesspronouncedfor therectal thanfor theoral routebecausethegastro-
intestinal tractis by-passedwhereasafter IM administrationtheeffects of CYP3A4modulationshould not substantially
differ from thoseseenwith IV midazolam.

It is thereforerecommendedto carefullymonitortheclinical effects andvital signsduring theuseof midazolam,taking
intoaccountthattheymaybestrongerandlastlongerafter co-administration of aCYP3A4inhibitor, beit givenonly
once.Notably, administrationof highdosesor long-terminfusionsof midazolamto patientsreceivingstrongCYP3A4
inhibitors,e.g.during intensive care,mayresult in long-lastinghypnotic effects,delayedrecoveryandrespiratory
depressionthusrequiringdoseadjustments.

With respectto induction, it shouldbeconsideredthat theinducingprocessneedsseveral daysto reachits maximum
effect andalsoseveraldaysto dissipate.Contraryto a treatmentof several dayswith aninducer, a short-term treatment
is expectedto resultin lessapparentDDI with midazolam. However,for stronginducers a relevantinductionevenafter
short-termtreatmentcannotbeexcluded.

Midazolamis not knownto changethepharmacokineticsof otherdrugs.

Drugs that inhibit CYP3A4:
Azole antifungals:
� Ketoconazoleincreasedtheplasmaconcentrationsof intravenousmidazolam by 5-fold while theterminalhalf-

life increasedby about3-fold. If parenteralmidazolamis co-administeredwith thestrongCYP3A4 inhibitor
ketoconazole, it should bedonein anintensive careunit (ICU) or similar setting whichensurescloseclinical
monitoring andappropriatemedicalmanagement in caseof repiratory depression and/orprolongedsedation.
Staggereddosinganddosageadjustmentshould beconsidered, especially if morethan asingleIV doseof
midazolamis administered.Thesamerecommendationmayapply alsofor otherazoleantifungals(seefurther),
sinceincreasedsedativeeffectsof IV midazolam, althoughlesser, arereported.

� Voriconazole increasedtheexposureof intravenousmidazolamby 3-fold whereasits elimination half-lif e
increasedby about3-fold.

� Fluconazoleanditraconazolebothincreased theplasmaconcentrationsof intravenousmidazolamby 2-3 fold
associatedwith anincreasein terminalhalf-life by 2,4-fold for itraconazole and1,5-fold for fluconazole,
respectively.

� Posaconazole increasedtheplasmaconcentrationsof intravenousmidazolamby about2-fold.

It shouldbekeptin mind thatif midazolam is givenorally, its exposurewil l drasticallybehigherthantheabove
mentionedones,notablywith ketoconazole,itraconazole,voriconazole.

Midazolam ampoules are not indicated for oral use.
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Calcium-channelblockers
� Diltiazem:A singledoseof diltiazemincreasedtheplasmaconcentrationsof intravenousmidazolamby about25%

andtheterminalhalf-life wasprolongedby 43%.
Additional information from oral midazolam
� Verapamil/diltiazem increasedtheplasmaconcentrationsof oral midazolamby 3- and4-fold, respectively.The

terminalhalf-life of midazolamwasincreasedby 41%and49%respectively.

Macrolide antibiotics
� Erythromycin resultedin anincreasein theplasmaconcentrationsof intravenousmidazolamby about1.6-2-fold

associatedwith anincreaseof theterminalhalf -li fe of midazolam by 1.5-1.8-fold.
� Clarithromycinincreasedtheplasmaconcentrationsof midazolamby up to 2.5-fold associatedwith an increasein

terminalhalf-life by 1.5-2-fold.

Additional information from oral midazolam
� Roxithromycin: While no informationon roxithromycin with IV midazolam is available, themild effecton the

terminalhalf-life of oral midazolamtablet, increasingby 30%,indicates that theeffectsof roxithromycinon
intravenousmidazolammaybeminor.

HIV Protease inhibitors
� Saquinavir andotherHIV proteaseinhibitors: Co-administration with proteaseinhibitors maycausea large

increase in theconcentrationof midazolam.Uponco-administration with ritonavir-boostedlopinavir, theplasma
concentrationsof intravenousmidazolamincreasedby 5.4-fold, associatedwith a similar increasein terminal
half-lif e. If parenteralmidazolamis coadministedwith HIV proteaseinhibitors,treatmentsettingshouldfollow
thedescription in theabovesectionfor azoleantifungals,ketoconazole.

Additional information from oral midazolam
Basedondatafor other CP3A4 inhibitors,plasmaconcentrationsof midazolamareexpectedto besignificantlyhigher
whenmidazolamisgivenorally. Thereforeproteaseinhibitorsshouldnotbeco-administeredwith orally administered
midazolam.

Various drugs/Herbs
� Atorvastatinshowed a 1.4-fold increasein plasmaconcentrationsof IV midazolamcomparedto controlgroup.

Additional information from oral midazolam

� Nefazodoneincreasedtheplasmaconcentrationsof oral midazolam by 4.6-fold with anincreaseof its terminal half-
lif eby 1.6-fold.

� Aprepitantdose-dependently increasedtheplasmaconcentrationsof oral midazolamby 3.3-fold after80mg/day
associatedwith anincreasein terminalhalf -life by ca.2-fold.

Drugs that induce CYP3A4

� Rifampicindecreasedtheplasmaconcentrationsof intravenousmidazolam by about60%after7 daysof rifampicin
600mgo.d.Theterminalhalf-life decreased by about50-60%.

Additional information from oral midazolam
� Rifampicindecreasedtheplasmaconcentrationsof oral midazolam by 96%in healthysubjectsandits psychomotor

effectswerealmosttotally lost.
� Carbamazepine / phenytoin: Repeateddosagesof carbamezepineor phenytoinresulted in adecreasein plasma

concentrationsof oral midazolamby up to 90%anda shorteningof theterminal half-life by about60%.
� Efavirenz: The5-fold increasein theratio of theCYP3A4generated metaboliteα-hydroxymidazolamto

midazolam confirmsits CYP3A4-inducingeffect.
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Herbs and food
� St. John’s Wort decreasedplasma concentrationsof midazolamby about20-40%associated with a decreasein

terminalhalf-life of about15-17%.Dependingon thespecific St John’s Wort extract,theCYP3A4- inducing
effect mayvary.

Pharmacodynamic:

Drug-Drug Interactions (DDI):
Theco-administration of midazolamwith othersedative/hypnotic agentsandCNSdepressants,includingalcohol,is
likely to resultin enhancedsedationandrespiratory depression.

Examples includeopiate derivatives(betheyusedasanalgesics,antitussivesor substitutivetreatments), antipsychotics,
otherbenzodiazepinesusedasanxiolytics or hypnotics,barbiturates,propofol,ketamine,etomidate; sedative
antidepressants,nonrecentHI-antihistamines andcentrally actingantihypertensivedrugs.

Alcohol maymarkedlyenhancethesedativeeffectof midazolam. Alcoholintakeshouldbestrongly avoidedin caseof
midazolamadministration(seesection4.4).

Midazolamdecreasestheminimumalveolarconcentration (MAC) of inhalational anaesthetics.

4.6 Fertility, pregnancy and lactation

Insufficient data are available on midazolam to assessits safety during pregnancy. Animal experiments have not
indicatedany teratogenicrisks with midazolambut foetotoxicity was observedaswith otherbenzodiazepines.No data
on exposedpregnanciesareavailablefor thefirst two trimesters of pregnancy.
The administration of high dosesof midazolam in the last trimesterof pregnancy,during labouror whenusedasan
induction agentof anaesthesia for caesarean section hasbeen reportedto produce maternalor foetal adverse effects
(inhalationrisk in mother,irregularitiesin the foetal heartrate, hypotonia,poor sucking,hypothermiaandrespiratory
depressionin theneonate).

Moreover,infantsborn to motherswho took benzodiazepines chronically during the later stagesof pregnancymay
have dependenceandmaybeat somerisk for developingwithdrawal symptomsin thepostnatalperiod.

Consequently, midazolammaybeusedduringpregnancy if clearly necessarybut it is preferable to avoidusingit for
caesarean.
Therisk for neonateshouldbetakeninto accountin caseof administrationof midazolamfor anysurgeryneartheterm.

Midazolampassesin low quantitiesinto breastmilk. Nursingmothersshouldbeadvisedto discontinuebreast-feeding
for 24 hours followingadministrationof midazolam.

4.7 Effects on ability to drive and use machines

Sedation,amnesia,impairedattentionandimpairedmuscular function may adversely affect the ability to drive or use
machines.Prior to receiving midazolam,thepatient shouldbewarnednot to drive a vehicle or operatea machineuntil
completelyrecovered.Thephysicianshould decidewhentheseactivit ies may be resumed.It is recommendedthat the
patientis accompaniedwhenreturninghomeafterdischarge.

4.8 Undesirable effects

The following undesirable effects have been reported (very rarely) to occur when midazolam is injected:

Immune System Disorders: Generalisedhypersensitivity reactions(skin reactions,cardiovascularreactions,
bronchospasm), anaphylacticshockangioedema.
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Psychiatric Disorders: Confusionalstate,euphoric mood,hallucinations,Physicaldrugdependenceandwithdrawal
syndrome,Abuse.

Paradoxicalreactionssuchasagitation,involuntary movements(includingtonic/clonicmovementsandmuscletremor),
hyperactivity,hostility, ragereaction,aggressiveness,paroxysmalexcitement andassault,havebeenreported,
particularly amongchildrenandtheelderly(seesection 4.4).

Dependence: Useof midazolam- evenin therapeutic doses - may lead to thedevelopmentof physical dependence.
Afterprolongedi.v. administration,discontinuation, especially abruptdiscontinuationof theproduct, maybe
accompaniedby withdrawal symptomsincludingwithdrawalconvulsions(seesection4.4)angioedema.

Nervous System Disorders: Prolongedsedation,decreasedalertness,somnolence,headache,dizziness,ataxia,
postoperative sedation,anterogradeamnesia,thedurationof which is directly relatedto theadministereddose.
Anterogradeamnesiamaystill bepresent at theendof theprocedureand in isolatedcasesprolongedamnesiahasbeen
reported(seesection4.4).

Convulsionshavebeenreportedin prematureinfants andneonates.

Cardiac Disorders: Severecardiorespiratory adverseeventshaveoccurred.Thesehaveincludedcardiacarrest,
hypotension,bradycardia,vasodilatingeffects.Life-threateningincidents aremore likely to occurin adultsover60
yearsof ageandthosewith pre-existingrespiratory insufficiencyor impaired cardiacfunction,particularly whenthe
injection is giventoo rapidlyor whena highdosageis administered(seesection 4.4).

Respiratory Disorders: Severecardiorespiratory adverseevents including respiratory depression,apnoea,respiratory
arrest,dyspnoea,laryngospasm havebeenreported.Life-threatening incidents aremorelikely to occurin adultsover
60 yearsof ageandthosewith pre-existing respiratory insufficiencyor impairedcardiacfunction, particularly when the
injection is giventoo rapidlyor whena highdosageis administered(seesection 4.4).Hiccup.

Gastrointestinal System Disorders: Nausea,vomiting, constipation,dry mouth.

Skin and Appendages Disorders: Skin rash,urticaria, pruritus.

General and Application Site Disorders: Fatigue,erythemaandpain on injectionsite,thrombophlebitis, thrombosis.

Injury, Poisoning and Procedural Complications: Therisk of falls and fracturesis increasedin thosetaking
concomitantsedatives(includingalcoholic beverages)andin theelderly.

Reporting of suspected adverse reactions
Reportingsuspectedadversereactionsafterauthorisationof themedicinalproductis important.It allowscontinued
monitoringof thebenefit/risk balanceof themedicinal product. Healthcareprofessionalsare askedto reportany
suspectedadversereactionsvia HPRA Pharmacovigilance, EarlsfortTerrace, IRL - Dublin 2; Tel: +3531 6764971;
Fax: +3531 6762517.Website:www.hpra.ie; E-mail: medsafety@hpra.ie.

4.9 Overdose

Symptoms

Like other benzodiazepines,midazolamcommonlycauses drowsiness,ataxia,dysarthriaandnystagmus.Overdoseof
midazolamis seldomlife-threateningif thedrugis takenalone,but may leadto areflexia, apnoea,hypotension,
cardiorespiratorydepressionandin rarecasesto coma. Coma,if it occurs,usuallylastsa few hours but it maybemore
protracted andcyclical, particularlyin elderly patients.Benzodiazepinerespiratory depressanteffectsaremoreserious
in patientswith respiratory disease.

Benzodiazepinesincreasetheeffectsof other central nervoussystem depressants,includingalcohol.
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Treatment

Monitor thepatient'svital signsandinstitutesupportivemeasuresasindicated by thepatient'sclinical state.In
particular,patientsmayrequiresymptomatic treatmentfor cardiorespiratoryeffectsor centralnervoussystemeffects.

If takenorally furtherabsorptionshouldbepreventedusinganappropriate method e.g.treatmentwithin 1-2 hours
with activatedcharcoal.If activatedcharcoal is used airwayprotection is imperative for drowsypatients.In caseof
mixedingestiongastric lavagemaybeconsidered, however notasa routinemeasure.

If CNSdepression is severeconsider theuseof flumazenil, abenzodiazepineantagonist.This shouldonly be
administeredunderclosely monitoredconditions.It has ashorthalf -life (aboutanhour),thereforepatientsadministered
flumazenilwil l require monitoringafterits effectshavewornoff. Flumazenil is to beusedwith extremecautionin the
presenceof drugsthatreduceseizurethreshold(e.g.tricyclic antidepressants).Referto theprescribinginformationfor
flumazenil,for furtherinformationon thecorrect useof this drug.

5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeutic group:

Hypnotics and sedatives (benzodiazepine derivatives), ATC code: N05CD08
Midazolamis aderivativeof theimidazobenzodiazepinegroup.Thefreebaseis a lipophilic substancewith low
solubility in water.
Thebasicnitrogenin position 2 of theimidazobenzodiazepineringsystem enablestheactiveingredientof midazolam
to form water-solublesaltswith acids. Theseproduce astableandwell toleratedinjection solution.

Thepharmacologicalactionof midazolamis characterisedby shortdurationbecause of rapidmetabolictransformation.
Midazolamhasasedative andsleep-inducing effect of pronouncedintensity. It alsoexertsananxiolytic,an
anticonvulsantanda muscle-relaxanteffect.

After IM or IV administrationanterogradeamnesiaof shortduration occurs(thepatient doesnot rememberevents that
occurredduring themaximal activity of thecompound).

5.2 Pharmacokinetic properties

Absorptionafter IM Injection
Absorptionof midazolamfrom themuscle tissueis rapid andcomplete. Maximum plasmaconcentrationsarereached
within 30minutes.Theabsolutebioavailability after IM injection is over 90%.

Absorptionafter rectaladministration
After rectal administrationmidazolamis absorbedquickly Maximumplasma concentrationis reachedin about30
minutes.Theabsolutebioavailability is about50%.

Distribution
Whenmidazolam is injectedIV, theplasmaconcentration-timecurveshowsoneor two distancephasesof distribution.
Thevolumeof distributionat steadystateis 0.7-1.2l/kg.96-98%of midazolamis boundto plasmaproteins.Themajor
fractionof plasmaprotein bindingis dueto albumin.Thereis a slowandinsignificantpassageof midazolaminto the
cerebrospinalfluid. In humans, midazolamhasbeenshownto crosstheplacentaslowly andto enterfoetalcirculation.
Small quantitiesof midazolamarefoundin humanmilk.

Metabolism
Midazolamis almost entirely eliminatedby biotransformation. Thefraction of thedoseextractedby theliver hasbeen
estimated to be30-60%.Midazolamis hydroxylatedby thecytochromeP4503A4isoenzymeandthemajorurinaryand
plasmametabolite is alpha-hydroxymidazolam. Plasma concentrationsof alpha-hydroxymidazolam are12%of thoseof
theparentcompound.
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Alpha-hydroxymidazolamis pharmacologicallyactive, but contributesonly minimally (about 10%)to theeffectsof
intravenousmidazolam.

Elimination

In healthyvolunteers,theeliminationhalf-li fe of midazolam is between 1.5-2.5hours.Plasmaclearanceis in therange
of 300-500ml/min. Midazolamis excretedmainly by renalroute(60-80%of theinjecteddose)andrecoveredas
glucuroconjugatedalpha-hydroxymidazolam.Lessthan 1%of thedoseis recoveredin urineas unchanged drug.The
eliminationhalf- life of alpha-hydroxymidazolamis shorter than1 hour.Whenmidazolamis givenby IV infusion,its
eliminationkineticsdoesnot differ from that following bolusinjection.

Pharmacokineticsin specialpopulations

Elderly
In adultsover60yearsof age,theelimination half-life maybeprolonged up to four times.

Children
Therateof rectalabsorptionin childrenis similar to thatin adults but thebioavailabilityis lower (5-18%). The
eliminationhalf-life afterIV andrectaladministration is shorter in children3-10yearsold (1-1.5hours)ascompared
with thatin adults.Thedifferenceis consistentwith an increased metabolic clearancein children.

Neonates
In neonatestheeliminationhalf-life is onaverage6-12hours,probably dueto liver immaturityandtheclearance is
reduced(seesection 4.4.)

Obese
Themeanhalf-li fe is onaverage6-12hours.This is dueto anincreaseof approximately50%in thevolumeof
distributioncorrectedfor total bodyweight. Theclearanceis notsignificantly differentin obeseandnon-obese patients.

Patientswith hepatic impairment
Theeliminationhalf-life in cirrhoticpatientsmaybelongerandtheclearancesmallerascomparedto thosein healthy
volunteers(seesection 4.4).

Patientswith renalimpairment
Theeliminationhalf-life in patients with chronicrenal failure is similar to that in healthyvolunteers.

Critically ill patients
Theeliminationhalf-life of midazolamis prolongedup to six times in thecritically ill.

Patientswith cardiacinsufficiency
Theeliminationhalf-life is longerin patientswith congestive heart failurecomparedwith thatin healthy subjects (see
section4.4).

5.3 Preclinical safety data

There are no preclinical data of relevance to the prescriber which are additional to that already included in other
sectionsof theSPC.

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Sodiumchloride,
Hydrochloricacid,
Sodiumhydroxide,
Waterfor injections.
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6.2 Incompatibilities

This medicinal product must not be mixed with other medicinal products except thosementioned in section 6.6,
Special precautions for disposal of a used medicinal product or waste derived from such medicinal product and other
handling of the product.

6.3 Shelf life

Unopened-:3 years.
Chemical andphysicalin-usestability hasbeendemonstratedfor 24hoursat 25°Candup to 72hoursat 2 to 8°C.
From a microbiological point of view, theproductshould beusedimmediately. If not usedimmediately,in-usestorage
timesandconditionsprior to usearetheresponsibili ty of theuserand would normally not belongerthan 24 hoursat 2
to 8°C,unlessreconstitution/ dilution (etc) hasbeentaken place in controlled andvalidatedasepticconditions.

6.4 Special precautions for storage

Do not storeabove25°C.Keeptheampoulesin theouter carton.
The productshould be usedimmediatelyafter dilution. Whenaseptically prepared,the diluted solution may be kept
for not morethan24hoursif storedunderrefrigerationat a temperaturebetween 2-8oC.

6.5 Nature and contents of container

Clear5ml glassampoules, glasstypeI, Ph.Eur.
Packsizes: 5 x 5ml ampoules,10x 5ml ampoules.

Not all packsizesmaybemarketed.

6.6 Special precautions for disposal and other handling

MidazolamInjection whenmixedwith 500ml infusionfluidscontainingdextrose4% with sodiumchloride0.18%,
dextrose5%or sodiumchloride0.9%is chemically andphysically stablefor up to 24hoursat 25°Candup to 72hours
at 2 to 8°C.However,for pharmaceuticalmicrobiological reasons,theproductshouldbeusedimmediately after
dilution. Whenasepticallyprepared,thedilutedsolutionmaybekeptfor not more than24hoursif storedunder
refrigerationat a temperaturebetween2-8°C.
If only partused,discard theremainingsolution.

For singleuseonly.

No specialrequirementsfor disposal.

Any unusedmedicinalproductor wastematerial should bedisposed of in accordancewith local requirements.

7 MARKETING AUTHORISATION HOLDER

MercuryPharmaceuticals (Ireland)Ltd.
4045KingswoodRoad
Citywest BusinessPark
Co. Dublin
Ireland

8 MARKETING AUTHORISATION NUMBER

PA0073/147/002
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9 DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Dateof first authorisation:02October1998

Dateof lastrenewal:02October2008

10 DATE OF REVISION OF THE TEXT

March2015
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