Summary Of Product Characteristics

NAME OF THE MEDICINAL PRODUCT

Klacid IV 500mg Powder for Concentrate for Solutfon Infusion
QUALITATIVE AND QUANTITATIVE COMPOSITION
Each vial contains 500 mg clarithromycin (as lactoate).

When reconstituted and diluted as directed, tha fiiluted solution contains
approximately 1.9mg/ml of Clarithromycin.

Excipient with known effect:
The quantity of sodium per vial is 0.273 mg.

For the full list of excipients, see section 6.1.
PHARMACEUTICAL FORM

Powder for Concentrate for Solution for Infusion
A white to off-white caked, lyophilised powder.

CLINICAL PARTICULARS

Therapeutic Indications

Klacid IV is indicated in adults and children aggtlyears and older whenever
parenteral therapy is required for treatment céatibns caused by susceptible
organisms in the following conditions;

- Lower respiratory tract infections for example, t&cand chronic
bronchitis, and pneumonia (see section 4.1 andegdrding Sensitivity
Testing).

- Upper respiratory tract infections for exampleusitis and pharynagitis.

- Skin and soft tissue infections for example, fallitts, cellulitis,
erysipelas (see section 4.1 and 5.1 regarding t8etysi esting).

Consideration should be given to official guidanocethe appropriate use of
antibacterial agents.



4.2

4.3

Posology and method of administration
For intravenous administration only.

Intravenous therapy may be given for 2 to 5 daythénvery ill patient and should
be changed to oral clarithromycin therapy when@eossible as determined by the
physician.

Adults: The recommended dosage of Klacid IV in adultyéd&s of age or
older is 1.0 gram daily, divided into two 500mg eesappropriately diluted as
described below.

Children younger than 12 years. There are insufficient data to recommend a
dosage regimen for use of the clarithromycin I\hiatation in patients less than
12 years of age (see Klacid Paediatric Suspension).

In adolescents (12-18 years) dosing is as for adult
Elderly: As for adults.

Renal Impairment: In patients with renal impairment with creatintiearance
less than 30ml/min, the dosage of clarithromyciousth be reduced by one half of
the normal recommended dose.

I mmunocompromised patients: No data are available for IV use, but oral
clarithromycin has been used in HIV patients tatidisseminated or localised
infections M. avium, M. intracellulare, M. chelonae, M. fortuitum, M. kansasii)
at 1000mg/day in two divided doses.

Recommended administration:

Klacid 1V should be administered as an IV infusawer 60 minutes using a
solution concentration of about 1.9mg/ml. Clawthycin should not be given as
a bolus or an intramuscular injection.

Preparation for use: For instructions on the piapan of the suspension, see
section 6.6.

Contraindications

Hypersensitivity to macrolide antibiotic drugs oryaof the excipients (listed in
section 6.1).

Concomitant administration of clarithromycin and/ af the following drugs is
contraindicated: astemizole, cisapride, dompeggdpimozide or terfenadine as
this may result in QT prolongation and cardiac wimias, including ventricular
tachycardia, ventricular fibrillation, and torsadkespointes (see section 4.4 and
4.5).



Concomitant administration with ticagrelor, ivabireglor ranolazine is
contraindicated.

Concomitant administration of clarithromycin andaralkaloids (e.g.
ergotamine or dihydroergotamine) is contraindicagecthis may result in ergot
toxicity (see section 4.5).

Concomitant administration of clarithromycin andnitapide is contraindicated
(see section 4.5).

Clarithromycin should not be given to patients witktory of QT prolongation
(congenital or acquired QT prolongation) or ventlae cardiac arrhythmia,
including torsades de pointes (see sections 4.41&)d

Clarithromycin should not be used concomitantlyhwitMG-CoA reductase
inhibitors (statins) that are extensively metatsai®y CYP3A4, (lovastatin or
simvastatin), due to the increased risk of myopaitistuding rhabdomyolysis
(see section 4.4).

As with other strong CYP3A4 inhibitors, clarithrooiy should not be used in
patients taking colchicine (see sections 4.4 abjl 4.

Concomitant administration of clarithromycin anélanidazolam is
contraindicated (see section 4.5).

Clarithromycin should not be given to patients watactrolyte disturbances
(hypokalaemia or hypomagnesaemia due to the rigkaddngation of the QT
interval).

Clarithromycin should not be used in patients wiikbes from severe hepatic
failure in combination with renal impairment.

Special warnings and precautions for use

The physician should not prescribe clarithromyaoiptegnant women without
carefully weighing the benefits against risk, pararly during the first three
months of pregnancy (see section 4.6).

Clarithromycin is principally metabolised by thedr. Therefore, caution should
be exercised in administering the antibiotic tdgyats with impaired hepatic
function. Caution should also be exercised whenimidiering clarithromycin to
patients with moderate to severe renal impairment.

Hepatic dysfunction, including increased liver emeg, and hepatocellular and/or
cholestatic hepatitis, with or without jaundiceshmseen reported with



clarithromycin. This hepatic dysfunction may beeyevand is usually reversible.
In some instances, hepatic failure with fatal ootedhas been reported and
generally has been associated with serious undgrtjiseases and/or
concomitant medications. Discontinue clarithromyionmediately if signs and
symptoms of hepatitis occur, such as anorexiadaendark urine, pruritus, or
tender abdomen.

Cases of fatal hepatic failure (see section 4.8 lieeen reported. Some patients
may have had pre-existing hepatic disease or mag Ibeen taking other
hepatotoxic medicinal products. Patients shoulddesed to stop treatment and
contact their doctor if signs and symptoms of hiepdisease develop, such as
anorexia, jaundice, dark urine, pruritus, or teratmtomen.

Pseudomembranous colitis has been reported witthyradbantibacterial agents,
including macrolides, and may range in severityrfroild to life-threatening.
Clostridioides difficile associated diarrhoea (CDAD) has been reportedwgith
of nearly all antibacterial agents including clar@mycin, and may range in
severity from mild diarrhoea to fatal colitis. Tteent with antibacterial agents
alters the normal flora of the colon, which maydéa overgrowth of Cdifficile.
CDAD must be considered in all patients who presetit diarrhoea following
antibiotic use. Careful medical history is necegsance CDAD has been
reported to occur over two months after the adrtriati®n of antibacterial agents.
Therefore, discontinuation of clarithromycin theyahould be considered
regardless of the indication. Microbial testing ghidbe performed and adequate
treatment initiated. Drugs inhibiting peristalsieald be avoided.

Colchicine

There have been post-marketing reports of colcaitaxicity with concomitant
use of clarithromycin and colchicine, especiallyhe elderly, some of which
occurred in patients with renal insufficiency. Dreahave been reported in some
such patients (see section 4.5). Concomitant adimétion of clarithromycin and
colchicine is contraindicated (see section 4.3).

Caution is advised regarding concomitant admirtisineof clarithromycin and
triazolobenzodiazepines, such as triazolam,iamdvenous or oromucosal
midazolam (see section 4.5).

Cardiovascular Events

Prologation of the QT interval, reflecting effecis cardiac repolarisation
imparting a risk of developing cardiac arrhythmma aorsade de pointes, have
been seen in patients treated with macrolides diatuclarithromycin (see
section 4.8). Due to increased risk of QT proldimgeand ventricular
arrhythmias (including torsade de pointes), theafslarithromycin is
contraindicated: in patients taking any of astemaizoisapride, domperidone,
pimozide and terfenadine; in patients with elegtdisturbances such as




hypomagnesaemia or hypokalaemia; and in patierntsanistory of QT
prolongation or ventricular cardiac arrhythmia (seetion 4.3).

Furthermore, clarithromycin should be used withticewin the following:

» Patients with coronary artery disease, severe aardsufficiency,
conduction disturbances or clinically relevant lycatdia;

» Patients concomitantly taking other medicinal pridwassociated with
QT prolongation other than those which are contliaated

Epidemiological studies investigating the risk diarse cardiovascular outcomes
with macrolides have shown variable results. Sobsevational studies have
identified a rare short-term risk of arrhythmia, aogrdial infarction and
cardiovascular mortality associated with macrolishetuding clarithromycin.
Consideration of these findings should be balanaddtreatment benefits when
prescribing clarithromycin.

Pneumonia: In view of the emerging resistanc&iaptococcus pneumoniae to
macrolides, it is important that sensitivity tegtie performed when prescribing
clarithromycin for community-acquired pneumoniahlspital-acquired
pneumonia, clarithromycin should be used in contimnavith additional
appropriate antibiotics.

Skin and soft tissue infections of mild to modeisggerity: These infections are
most often caused [&taphylococcus aureus and Streptococcus pyogenes, both of
which may be resistant to macrolides. Thereforns, ilnportant that sensitivity
testing be performed. In cases whieeg—lactam antibiotics cannot be used (e.g.
allergy), other antibiotics, such as clindamycimyne the drug of first choice.
Currently, macrolides are only considered to plaglain some skin and soft
tissue infections, such as those cause@drynebacterium minutissimum, acne
vulgaris, and erysipelas and in situations wheregién treatment cannot be
used.

In the event of severe acute hypersensitivity reast such as anaphylaxis, severe
cutaneous adverse reactions (SCAR) (e.g. acuteajeeel exanthematous
pustulosis (AGEPtevens-Johnson syndrome, toxic epidermal necsoéysil

drug rash with eosinophilia and systemic symptddRESS)), clarithromycin
therapy should be discontinued immediately and @ppate treatment should be
urgently initiated.

Clarithromycin should be used with caution when suilstered concurrently with
medications that induce the cytochrome CYP3A4 ere{gee section 4.5).

HMG-CoA reductase inhibitors (statins): Concomitasé of clarithromycin with
lovastatin or simvastatin is contraindicated (sssien 4.3




4.5

Caution should be exercised when prescribing btlammycin with other statins.
Rhabdomyolysis has been reported in patients talarghromycin and statins.
Patients should be monitored for signs and symptimsyopathy. In situations
where the concomitant use of clarithromycin withtisis cannot be avoided, it is
recommended to prescribe the lowest registered alabe statin. Use of a statin
that is not dependent on CYP3A metabolism (e.gafftatin) can be considered
(see section 4.5).

Oral hypoglycaemic agents/insulin: The concomites# of clarithromycin and
oral hypoglycaemic agents (such as sulphonyludaadjor insulin can result in
significant hypoglycaemia. Careful monitoring ofigbse is recommended (see
section 4.5).

Oral anticoagulants: There is a risk of seriousni@ehage and significant
elevations in International Normalised Ratio (INd)d prothrombin time when
clarithromycin is co-administered with warfarin ¢sgection 4.5). INR and
prothrombin times should be frequently monitoredlevpatients are receiving
clarithromycin and oral anticoagulants concurrently

Caution should be exercised when clarithromycicoiadministered with direct
acting oral anticoagulants such as dabigatrantaxadban, apixaban and
edoxaban, particularly to patients at high riskleeding (see section 4.5).

Use of any antimicrobial therapy, such as claritiyoin, to treat. pylori
infectionmay select for drug-resistant organisms.

Long-term use may, as with other antibiotics, resutolonisation with increased
numbers of non-susceptible bacteria and fungisujpferinfections occur,
appropriate therapy should be instituted.

Attention should be paid to the possibility of gagsistance between
clarithromycin and other macrolide drugs, as welliacomycin and clindamycin.

This medicinal product contains less than 1 mmdiwsa (23mg) per vial, i.e.
that is to say essentially ‘sodium free’.

I nteraction with other medicinal products and other forms of interactions

The use of the following drugsis strictly contraindicated dueto the potential
for severedrug interaction effects:

Astemizole, cisapride, domperidone, pimozide aniétadine

Elevated cisapride levels have been reported iematreceiving clarithromycin
and cisapride concomitantly. This may result in @dlongation and cardiac
arrhythmias including ventricular tachycardia, ventar fibrillation and torsades




de pointes. Similar effects have been observediiemts taking clarithromycin
and pimozide concomitantly (see section 4.3).

Macrolides have been reported to alter the metsimodif terfenadine resulting in
increased levels of terfenadine which has occalljobeen associated with
cardiac arrhythmias, such as QT prolongation, vaxiarr tachycardia, ventricular
fibrillation and torsades de pointes (see secti@i. 4n one study in 14 healthy
volunteers, the concomitant administration of thwomycin and terfenadine
resulted in a 2 to 3-fold increase in the serunelle¥ the acid metabolite of
terfenadine and in prolongation of the QT intemvaich did not lead to any
clinically detectable effect. Similar effects haxeen observed with concomitant
administration of astemizole and other macrolides.

Ergotamine/dihydroergotamine

Post-marketing reports indicate that co-adminigtnadf clarithromycin with
ergotamine or dihydroergotamine has been assoaciatedcute ergot toxicity
characterised by vasospasm, and ischaemia of thermaies and other tissues
including the central nervous system. Concomitdntiaistration of
clarithromycin and these medicinal products is @nticated (see section 4.3).

Oral Midazolam

When midazolam was co-administered with clarithromyablets (500mg twice
daily), midazolam AUC was increased 7-fold afteal@dministration of
midazolam. Concomitant administration of oral mimlam and clarithromycin is
contraindicated (see section 4.3).

HMG-CoA Reductase Inhibitors (statins)

Concomitant use of clarithromycin with lovastatmsamvastatin is
contraindicated (see section 4.3) as these statinextensively metabolized by
CYP3A4 and concomitant treatment with clarithronmyicicreases their plasma
concentration, which increases the risk of myopaitigtuding rhabdomyolysis.
Reports of rhabdomyolysis have been received foemis taking clarithromycin
concomitantly with these statins. If treatment wathrithromycin cannot be
avoided, therapy with lovastatin or simvastatin taessuspended during the
course of treatment.

Caution should be exercised when prescribing tlammycin with statins. In
situations where the concomitant use of clarithromyvith statins cannot be
avoided, it is recommended to prescribe the lonexgistered dose of the statin.
Use of a statin that is not dependent on CYP3A batism (e.g. fluvastatin) can
be considered. Patients should be monitored forssagpd symptoms of
myopathy.

Effects of other Medicinal Productson Clarithromycin



Drugs that are inducers of CYP3A (e.g. rifampighenytoin, carbamazepine,
phenobarbital, St John’s wort) may induce the mataim of clarithromycin. This
may result in sub-therapeutic levels of clarithramyleading to reduced efficacy.
Furthermore, it might be necessary to monitor tlasrpa levels of the CYP3A
inducer, which could be increased owing to thebitlun of CYP3A by
clarithromycin (see also the relevant product infation for the CYP3A4 inducer
administered). Concomitant administration of rifabwand clarithromycin
resulted in an increase in rifabutin, and decr@aséarithromycin serum levels
together with an increased risk of uveitis.

The following drugs are known or suspected to affeculating concentrations
of clarithromycin; clarithromycin dosage adjustmentonsideration of
alternative treatments may be required.

Efavirenz, nevirapine, rifampicin, rifabutin anéapentine

Strong inducers of the cytochrome P450 metabolistem such as efavirenz,
nevirapine, rifampicin, rifabutin, and rifapentineay accelerate the metabolism
of clarithromycin and thus lower the plasma lexa#lslarithromycin, while
increasing those of 14-OH-clarithromycin, a metabdhat is also
microbiologically active. Since the microbiologicattivities of clarithromycin
and 14-OH-clarithromycin are different for diffetéracteria, the intended
therapeutic effect could be impaired during cond¢antiadministration of
clarithromycin and enzyme inducers.

Etravirine

Clarithromycin exposure was decreased by etrayihoeever, concentrations of
the active metabolite, 14-OH-clarithromycin, wemereased. Because 14-OH-
clarithromycin has reduced activity agaiiMstcobacterium avium complex
(MAC), overall activity against this pathogen mayditered; therefore
alternatives to clarithromycin should be considdmdhe treatment of MAC.

Fluconazole

Concomitant administration of fluconazole 200 mdydand clarithromycin 500
mg twice daily to 21 healthy volunteers led to gases in the mean steady-state
minimum clarithromycin concentration () and area under the curve (AUC) of
33% and 18% respectively. Steady state concentsatibthe active metabolite
14-OH-clarithromycin were not significantly affedtby concomitant
administration of fluconazole. No clarithromycinsgoadjustment is necessary.

Ritonavir

A pharmacokinetic study demonstrated that the contemt administration of
ritonavir 200 mg every eight hours and clarithromya00 mg every 12 hours
resulted in a marked inhibition of the metabolisihclarithromycin. The
clarithromycin Gaxincreased by 31%,&» increased 182% and AUC increased
by 77% with concomitant administration of ritonavkn essentially complete
inhibition of the formation of 14-OH-clarithromycimas noted. Because of the



large therapeutic window for clarithromycin, no dge reduction should be
necessary in patients with normal renal functioowver, for patients with renal
impairment, the following dosage adjustments shbealdonsidered: For patients
with creatinine clearance 30 to 60 mL/min the dofselarithromycin should be
reduced by 50%. For patients with creatinine cleega<30 mL/min the dose of
clarithromycin should be decreased by 75%. Dosetaothromycin greater than
1000 mg/day should not be coadministered with &tmn

Similar dose adjustments should be consideredtierga with reduced renal
function when ritonavir is used as a pharmacokmetihancer with other HIV
protease inhibitors including atazanavir and saapim(see section below, Bi-
directional drug interactions).

Effect of clarithromycin on Other Medicinal Products

CY3A4-based interactions

Co-administration of clarithromycin, which is knowminhibit CYP3A, and a
drug primarily metabolised by CYP3A may be asseclatith elevations in drug
concentrations that could increase or prolong boghapeutic and adverse effects
of the concomitant drug.

The use of clarithromycin is contraindicated inigaiis receiving the CYP3A
substrates astemizole, cisapride, domperidone,ptta@nd terfenadine due to
the risk of QT prolongation and cardiac arrhythmiasluding ventricular
tachycardia, ventricular fibrillation, and torsadkspointes (see sections 4.3 and
4.4).

The use of clarithromycin is also contraindicatethwrgot alkaloids, oral
midazolam, HMG CoA reductase inhibitors metabolisednly by CYP3A4 (e.g.
lovastatin and simvastatin), colchicine, ticagreieabradine and ranolazine (see
section 4.3).

Concomitant administration of clarithromycin withnitapide is contraindicated
due to the potential for markedly increased transases.

Caution is required if clarithromycin is co-admieised with other drugs known
to be CYP3A enzyme substrates, especially if th&8A substrate has a narrow
safety margin (e.g. carbamazepine) and/or the maibss extensively metabolized
by this enzyme. Dosage adjustments may be conslidanel when possible,
serum concentrations of drugs primarily metabolizgcCYP3A should be
monitored closely in patients concurrently receivaharithromycin. Drugs or
drug classes that are known or suspected to beébpietad by the same CYP3A
isozyme include (but this list is not comprehengaiprazolam, carbamazepine,
cilostazole, ciclosporin, disopyramide, ibrutinibethylprednisolone, midazolam
(intravenous), omeprazole, oral anticoagulants (gagfarin, rivaroxaban,
apixaban), atypical antipsychotics (e.g. quetidpigeinidine, rifabutin, sildenafil,
sirolimus, tacrolimus, triazolam and vinblastine.



Drugs interacting by similar mechanisms througheotkozymes within the
cytochrome P450 system include phenytoin, theopteydnd valproate.

Antiarrhythmics

There have been post-marketing reports of torsdegmintes occurring with the
concurrent use of clarithromycin and quinidine mo@yramide.
Electrocardiograms should be monitored for QT prghtion during co-
administration of clarithromycin with these dru§grum levels of quinidine and
disopyramide should be monitored during clarithrecmytherapy.

There have been post marketing reports of hypogljaavith the concomitant
administration of clarithromycin and disopyramidéerefore blood glucose
levels should be monitored during concomitant adstriation of clarithromycin
and disopyramide.

Hydroxychloroquine and chloroquine

Clarithromycin should be used with caution in paisereceiving these medicines
known to prolong the QT interval due to the pot&rt induce cardiac
arrhythmia and serious adverse cardiovascular svent

Oral hypoglycemic agents/Insulin

With certain hypoglycemic drugs such as nategliride repaglinide, inhibition
of CYP3A enzyme by clarithromycin may be involvewlaould cause
hypoglycaemia when used concomitantly. Careful ntooimg of glucose is
recommended.

Direct acting oral anticoagulants (DOACS)

The DOACs dabigatran and edoxaban are substratdsefefflux transporter P-
gp. Rivaroxaban and apixaban are metabolised via32¥ and are also
substrates for P-gp. Caution should be exercisezhwlarithromycin is co-
administered with these agents particularly togrds at high risk of bleeding (see
section 4.4).

Corticosteroids

Caution should be exercised in concomitant uséaoitisromycin with systemic
and inhaled corticosteroids that are primarily rhetsed by CYP3A due to the
potential for increased systemic exposure to aosteroids. If concomitant use
occurs, patients should be closely monitored fstesyic corticosteroid
undesirable effects.

Omeprazole
Clarithromycin (500 mg every 8 hours) was givercambination with

omeprazole (40 mg daily) to healthy adult subjetle steady-state plasma
concentrations of omeprazole were increasegd{@UCo.24, and 1,2 increased by
30%, 89%, and 34%, respectively), by the concorhadministration of
clarithromycin. The mean 24-hour gastric pH valwes\s.2 when omeprazole



was administered alone and 5.7 when omeprazoleaasiministered with
clarithromycin.

Sildenafil, tadalafil and vardenafil

Each of these phosphodiesterase inhibitors is roksal, at least in part, by
CYP3A, and CYP3A may be inhibited by concomitamttiministered
clarithromycin. Co-administration of clarithromyawith sildenafil, tadalafil or
vardenafil would likely result in increased phosgiesterase inhibitor exposure.
Reduction of sildenafil, tadalafil and vardenafilséiges should be considered
when these drugs are co-administered with clamtiyn.

Theophylline and carbamazepine

Results of clinical studies indicate that there wasodest but statistically
significant (p< 0.05) increase of circulating theophylline or @arazepine levels
when either of these drugs were administered coitaatty with clarithromycin.
Dose reduction may need to be considered.

Tolterodine

The primary route of metabolism for tolterodinevia the 2D6 isoform of
cytochrome P450 (CYP2D6). However, in a subsehefopulation devoid of
CYP2D6, the identified pathway of metabolism is @#P3A. In this population
subset, inhibition of CYP3A results in significantligher serum concentrations

of tolterodine. A reduction in tolterodine dosagaynie necessary in the presence
of CYP3A inhibitors, such as clarithromycin in t8&P2D6 poor metaboliser
population.

Triazolobenzodiazepines (e.g., alprazolam, midamptaazolam)

When midazolam was co-administered with clarithromyablets (500 mg twice
daily), midazolam AUC was increased 2.7-fold afteravenous administration
of midazolam. If intravenous midazolam is co-adsteied with clarithromycin,
the patient must be closely monitored to allow dadjeistment. A drug-drug
interaction study between oromucosal midazolamdciexithromycin has not been
conducted. However drug delivery of midazolam wi@noucosal route, which
could bypass pre-systemic elimination of the dwad),likely result in a similar
interaction to that observed after intravenous mutm rather than oral
administration. The same precautions should alptydp other benzodiazepines
that are metabolised by CYP3A, including triazoland alprazolam. For
benzodiazepines which are not dependent on CYPBthéir elimination
(temazepam, nitrazepam, lorazepam), a clinicallyartant interaction with
clarithromycin is unlikely.

There have been post-marketing reports of drugaot®ns and central nervous
system (CNS) effects (e.g. somnolence and confusidh the concomitant use
of clarithromycin and triazolam. Monitoring the it for increased CNS
pharmacological effects is suggested.



Other drug interactions

Colchicine

Colchicine is a substrate for both CYP3A and thketransporter, P-
glycoprotein (Pgp). Clarithromycin and other maicte$ are known to inhibit
CYP3A and Pgp. When clarithromycin and colchicine aministered together,
inhibition of Pgp and/or CYP3A by clarithromycin ynkead to increased
exposure to colchicine. Concomitant use of claomiycin and colchicine is
contraindicated (see sections 4.3 and 4.4).

Digoxin

Digoxin is thought to be a substrate for the effitansporter, P-glycoprotein
(Pgp). Clarithromycin is known to inhibit Pgp. Whelarithromycin and digoxin
are administered together, inhibition of Pgp byittleomycin may lead to
increased exposure to digoxin. Elevated digoxinrseroncentrations in patients
receiving clarithromycin and digoxin concomitantigve also been reported in
post marketing surveillance. Some patients havevsialinical signs consistent
with digoxin toxicity, including potentially fatarrhythmias. Serum digoxin
concentrations should be carefully monitored wha#ients are receiving digoxin
and clarithromycin simultaneously.

Zidovudine

Simultaneous oral administration of clarithromytablets and zidovudine to
HIV-infected adult patients may result in decreasteédy-state zidovudine
concentrations. Because clarithromycin appeanstesfere with the absorption of
simultaneously administered oral zidovudine, thtefiaction can be largely
avoided by staggering the doses of clarithromyaoith Zdovudine to allow for a
4-hour interval between each medication. This adgon does not appear to
occur in paediatric HIV-infected patients takingrdhromycin suspension with
zidovudine or dideoxyinosine. This interaction mdikely when clarithromycin is
administered via intravenous infusion.

Phenytoin and valproate

There have been spontaneous or published repariteodctions of CYP3A
inhibitors, including clarithromycin with drugs ntitought to be metabolised by
CYP3A (e.g. phenytoin and valproate). Serum lee¢bdninations are
recommended for these drugs when administered oateatly with
clarithromycin. Increased serum levels have beparted.

Bi-directional drug interactions

Atazanavir

Both clarithromycin and atazanavir are substratesimhibitors of CYP3A, and
there is evidence of a bi-directional drug intei@att Co-administration of
clarithromycin (500 mg twice daily) with atazana{#00 mg once daily) resulted
in a 2-fold increase in exposure to clarithromyaid a 70% decrease in exposure



4.6

to 14-OH-clarithromycin, with a 28% increase in KidC of atazanavir. Because
of the large therapeutic window for clarithromyan, dosage reduction should be
necessary in patients with normal renal functiar. atients with moderate renal
function (creatinine clearance 30 to 60 mL/ming tiose of clarithromycin

should be decreased by 50%. For patients withioreatclearance <30 mL/min,
the dose of clarithromycin should be decreased39¢ édsing an appropriate
clarithromycin formulation. Doses of clarithromyaneater than 1000 mg per
day should not be co-administered with proteasiitans.

Calcium Channel Blockers

Caution is advised regarding the concomitant adstretion of clarithromycin
and calcium channel blockers metabolized by CYP@Ag. verapamil,
amlodipine, diltiazem) due to the risk of hypotemsiPlasma concentrations of
clarithromycin as well as calcium channel blockeesy increase due to the
interaction. Hypotension, bradyarrhythmias andi¢aatidosis have been
observed in patients taking clarithromycin and parail concomitantly.

ltraconazole

Both clarithromycin and itraconazole are substratesinhibitors of CYP3A,
leading to a bi-directional drug interaction. Claromycin may increase the
plasma levels of itraconazole, while itraconazobg/nmcrease the plasma levels
of clarithromycin. Patients taking itraconazole afatithromycin concomitantly
should be monitored closely for signs or symptoifsareased or prolonged
pharmacologic effect.

Saquinavir
Both clarithromycin and saquinavir are substraies inhibitors of CYP3A, and

there is evidence of a bi-directional drug inta@ct Concomitant administration
of clarithromycin (500 mg twice daily) and saquimggoft gelatin capsules, 1200
mg three times daily) to 12 healthy volunteers lteslun steady-state AUC and
Cmax Values of saquinavir which were 177% and 187%édrighan those seen
with saquinavir alone. Clarithromycin AUC ang4cvalues were approximately
40% higher than those seen with clarithromycin eldo dose adjustment is
required when the two drugs are co-administerea@ fonited time at the
doses/formulations studied. Observations from dntegraction studies using the
soft gelatin capsule formulation may not be repnesese of the effects seen
using the saquinavir hard gelatin capsule. Obsemnafrom drug interaction
studies performed with saquinavir alone may natedpeesentative of the effects
seen with saquinavir/ritonavir therapy. When saguiinis co-administered with
ritonavir, consideration should be given to thesptial effects of ritonavir on
clarithromycin (see section 4.5).

Fertility, pregnancy and lactation

Pregnancy



4.7

4.8

The safety of clarithromycin during pregnancy hasbeen established. Based on
variable results obtained from animal studies aqueeence in humans, the
possibility of adverse effects on embyofoetal degaient cannot be excluded.
Some observational studies evaluating exposurkatiahcomycin during the first
and second trimester have reported an increadedfriniscarriage compared to
no antibiotic use or other antibiotic use during #ame period. The available
epidemiological studies on the risk of major conggmalformations with use of
macrolides including clarithromycin during pregnampeovide conflicting results.
Therefore, use during pregnancy is not advisedowiticarefully weighing the
benefits against risk.

Breast-feeding

The safety of clarithromycin use during breast-fegaf infants has not been
established. Clarithromycin is excreted into hurbegast milk in small amounts.
It has been estimated that an exclusively breasgtfedt would receive about
1.7% of the maternal weight-adjusted dose of ¢lesinhycin.

Fertilit
There is no data available on the effect of claoitycin on fertility in humans. In
the rat, fertility studies have not shown any emikeof harmful effects.

Effects on ability to drive and use machines

There are no data on the effect of clarithromymmnthe ability to drive or use
machines. The potential for dizziness, vertigo, fasion and disorientation,
which may occur with the medication, should be taketo account before
patients drive or use machines.

Undesirable effects

a. Summary of the safety profile

The most frequent and common adverse reactiongdela clarithromycin
therapy for both adult and paediatric populatiorsadodominal pain, diarrhoea,
nausea, vomiting and taste perversion. These aglveastions are usually mild in
intensity and are consistent with the known safebfile of macrolide antibiotics.
(see section b. of section 4.8)

There was no significant difference in the inciden€ these gastrointestinal

adverse reactions during clinical trials betweenghtient population with or
without preexisting mycobacterial infections.

b. Tabulated summary of adverse reactions

The following table displays adverse reactions regabin clinical trials and from
post-marketing experience with clarithromycin imnagel-release tablets,



granules for oral suspension, powder for solutmmirijection, extended-release
tablets and modified-release tablets.

The reactions considered at least possibly relatethrithromycin are displayed
by system organ class and frequency using thewallp convention: very
common £1/10), commonx 1/100 to < 1/10), uncommor1/1,000 to < 1/100)
and not known (adverse reactions from post-margetkperience; cannot be
estimated from the available data). Within ea€elgfiency grouping, frequency
adverse reactions are presented in order of deogesariousness when the
seriousness could be assessed.

System Organ
Class

Very common
(>1/10

Common
> 1/100 to < 1/1d

Uncommon
>1/1,000 to < 1/100

Not Known
(*cannot be estimated from th
available date

Infections and
infestations

Cellulitist, candidiasis,
gastroenteritiginfectior?,
vaginal infection

Pseudomembranous colitis,
erysipelas

Blood and
lymphatic system

Leukopenia, neutroperial
thrombocythemi
eosinophili

Agranulocytosis,
thrombocytopenia

Immune system
disorder

Anaphylactoid reactidn
hypersensitivit

Anaphylactic reaction,
angioedem

Metabolism and
nutrition disorder

Anorexia, decreased
appetit

Psychiatric Insomnia Anxiety, nervousness Psychotic disorder, confusional
disorders state, depersonalisation,
depression, disorientation,
hallucination, abnormal dreams
manis
Nervous system Dysgeusia, Loss of consciousne'ss | Convulsion, ageusia, parosmia,
disorders headache dyskinesid, dizziness, anosmia, paraesthesia
somnolence, tremc
Ear and labyrinth Vertigo, hearing impaired, Deafness
disorder tinnitus
Cardiac disorders Cardiac arfestrial Torsades de pointes, ventricula
fibrillation?, tachycardia, ventricular
electrocardiogram QT fibrillation
prolonged, extrasystoles
palpitation:
Vascular disorde Vasodilatior* Haemorrhag
Respiratory, Asthma, epistaxis,
thoracic and pulmonary embolist
mediastinal
disorde
Gastrointestinal Diarrhoea, Oesophagitis Pancreatitis acute, tongue
disorders vomiting, gastrooesophageal reflu¥ discolouration, tooth

dyspepsia, hause:

diseas?, gastritis,

discolcuratior

e



abdominal pain proctalgiastomatitis,
glossitis, abdominal
distensiof, constipation,
dry mouth, eructation,

flatulence
Hepatobiliary Liver function test| Cholestast§ hepatiti, Hepatic failure, jaundice
disorders abnormal alanine aminotransferasg hepatocellular

increased, aspartate
aminotransferase
increased, gamma-
glutamyltransferase

increase?
Skin and Rash, Dermatitis bullou§ Severe cutaneous adverse
subcutaneous hyperhidrosis pruritus, urticaria, rash | reactions (SCAR) (e.g. acute
tissue disorders maculo-papuldr generalised exanthematous
pustulosis (AGEP), Stevens-
Johnson syndrome, toxic
epidermal necrolysis, drug rash
with eosinophilia and systemic
symptoms (DRES?), acnt
Musculoskeletal Muscle spasnis Rhabdomyolys&™, myopathy
and connective musculoskeletal stiffne§s
tissue disorde myalgic?
Renal and urinary Blood creatinine Renal failure, nephritis interstitigl
disorders increasey blood urea
increase!
General disorders| Injection site | Injection site Malais€, pyrexid,
and administration| phlebitig pairt, injection asthenia, chest pdin
site condition site inflammatioi* | chills®, fatigue*
Investigations Albumin globulin ratio International normalised ratio

abnormal, blood alkaline | increased, prothrombin time
phosphatase increased | prolonged, urine color abnormal
blood lactate
dehydrogenase increa®

" Because these reactions are reported voluntadiy f population of uncertain size, it is not always
possible to reliably estimate their frequency dalesh a causal relationship to drug exposuraefiat
exposure is estimated to be greater than 1 bifjetirent treatment days for clarithromycin.

™ In some reports of rhabdomyolysis, clarithromycimsvadministered concomitantly with other drugs
known to be associated with rhabdomyolysis (sucétats, fibrates, colchicine or allopurinol).

L ADRs reported only for the Powder for CencentrateSolution for Infusion formulation

2ADRs reported only for the Extended-Release Talitetaulation

3 ADRs reported only for the Granules for Oral Suspem formulation

4 ADRs reported only for the Immediate-Release Talfletmulation

c. Description of selected adverse reactions

Injection site phlebitis, injection site pain, velspuncture site pain, and injection
site inflammation are specific to the clarithromyaitravenous formulation.



In some of the reports of rhabdomyolysis, clarithyain was administered
concomitantly with statins, fibrates, colchicineadlopurinol (see section 4.3 and
4.4).

There have been post-marketing reports of drugaotens and central nervous
system (CNS) effects (e.g. somnolence and confugidh the concomitant use
of clarithromycin and triazolam. Monitoring the @it for increased CNS
pharmacological effects is suggested (see sectn 4

There have been rare reports of clarithromycinredeed-release tablets in the
stool, many of which have occurred in patients varlatomic (including
ileostomy or colostomy) or functional gastrointeatidisorders with shortened Gl
transit times. In several reports, tablet resichaage occurred in the context of
diarrhoea. It is recommended that patients wh@&eepce tablet residue in the
stool and no improvement in their condition shdugdswitched to a different
clarithromycin formulation (e.g. suspension) or tueo antibiotic.

Special population: Adverse Reactions in Immunocamised Patients (see
section e).

d. Paediatric populations

Clinical trials have been conducted using clarithiyoin paediatric suspension in
children 6 months to 12 years of age. Therefdrdgien under 12 years of age
should use clarithromycin paediatric suspension.

Frequency, type and severity of adverse reactioehildren are expected to be
the same as in adults.

e. Other special populations
I mmunocompromised patients

Although there are currently no data regardingafs#arithromycin IV in this
patient population, data are available regardieguige of oral clarithromycin in
HIV-infected patients.

In AIDS and other immunocompromised patients tctateh the higher doses of
clarithromycin over long periods of time for mycaberial infections, it was often
difficult to distinguish adverse events possiblgasated with clarithromycin
administration from underlying signs of Human Imradaficiency Virus (HIV)
disease or intercurrent illness.

In adult patients, the most frequently reportedeas® events by patients treated
with total daily doses of 1000mg and 2000mg ofitlaomycin were: nausea,
vomiting, taste perversion, abdominal pain, diagdyaash, flatulence, headache,
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constipation, hearing disturbance, Serum Glutanxal@acetic Transaminase
(SGOT) and Serum Glutamic Pyruvate TransaminaG®{S elevations.
Additional low-frequency events included dyspnaeapmnia and dry mouth.
The incidences were comparable for patients treattd1000mg and 2000mg,
but were generally about 3 to 4 times as frequamnthiose patients who received
total daily doses of 4000mg of clarithromycin.

In these immunocompromised patients evaluationabafratory values were
made by analysing those values outside the seyiabsiormal level (i.e. the
extreme high or low limit) for the specified te€dn the basis of these criteria,
about 2% to 3% of those patients who received 1@00n2000mg of
clarithromycin daily had seriously abnormal eleddvels of SGOT and SGPT,
and abnormally low white blood cell and plateleticts. A lower percentage of
patients in these two dosage groups also had el@®ibod Urea Nitrogen levels.
Slightly higher incidences of abnormal values wewted for patients who
received 4000mg daily for all parameters exceptté/Blood Cell.

Reporting of suspected adver se reactions

Reporting suspected adverse reactions after aattimm of the medicinal product
Is important. It allows continued monitoring of thenefit/risk balance of the
medicinal product. Healthcare professionals arecst report any suspected
adverse reactions via HPRA Pharmacovigilance, Wehsivw.hpra.ie

Overdose

Reports indicate that the ingestion of large am®woihtlarithromycin can be
expected to produce gastro-intestinal symptoms.gatient who had a history of
bipolar disorder ingested eight grams of clarithyom and showed altered
mental status, paranoid behaviour, hypokalaemishgpdxaemia.

Adverse reactions accompanying overdosage shoulegaid by the prompt
elimination of unabsorbed drug and supportive messsiAs with other
macrolides, clarithromycin serum levels are noteeted to be appreciably
affected by haemodialysis or peritoneal dialysis.

In the case overdosage, clarithromycin IV (powaersblution for injection)
should be discontinued and all other appropriappstive measures should be
instituted.

5. PHARMACOLOGICAL PROPERTIES

5.1

Pharmacodynamic properties

Pharmacotherapeutic group: Antibacterial for systame, macrolide
ATC-Code: JO1FA09



Clarithromycin is a semi-synthetic derivative oftaromycin A. It exerts its
antibacterial action by binding to the 50S ribosbsudn-unit of susceptible
bacteria and suppresses protein synthesis. CGlamiftin demonstrates excellent
in vitro activity against standard strains of clinical &ek. It is highly potent
against a wide variety of aerobic and anaerobimgrasitive and negative
organisms. The minimum inhibitory concentratiokd(s) of clarithromycin are
generally two-fold lower than the MICs of erythroany.

The 14-(R)-hydroxy metabolite of clarithromycinyiied in man by first pass
metabolism also has anti-microbial activity. Thé&Jd of this metabolite are
equal to or two-fold higher than the MICs of thegra compound except for
Haemophilus influenzae where the 14-hydroxy metabolite is two-fold mocéae
than the parent compound. Clarithromycin is alsctéricidal against several
bacterial strains.

Clarithromycin is usually active against the foliogy organismsn vitro. Please
see below for table of MIC breakpoints.

Gram-positive Bacteria: Staphylococcus aureus (methicillin susceptible);
Streptococcus pyogenes (Group A beta-haemolytic streptococci); alpha-
haemolytic streptococcus (viridans grougyeptococcus (Diplococcus)
pneumoniae; Streptococcus agalactiae; Listeria monocytogenes.

Gram-negative Bacteria: Haemophilus influenzae, Haemophilus
parainfluenzae, Moraxella (Branhamella) catarrhalis, Neisseria gonorrhoeae;
Legionella pneumophila, Bordetella pertussis, Helicobacter pylori;
Campylobacter jejuni.

Mycoplasma: Mycoplasma pneumoniae; Ureaplasma ureal yticum.

Other Organisms. Chlamydia trachomatis, Mycobacterium avium;
Mycobacterium leprae; Chlamydia pneumoniae.

Anaerobes. Macrolide-susceptiblBacteriodes fragilis; Clostridium perfringens;
Peptococcus speciesPeptostreptococcus speciesPropionibacterium acnes.

Clarithromycin has bactericidal activity againstesal bacterial strains. These
organisms includélaemophilus influenzae, Streptococcus pneumoniae,
Streptococcus pyogenes, Sreptococcus agalactiae, Morazella (Brahamella)
catarrhalis, Neisseria gonorrhoeae, Helicobacter pylori andCampyl obacter
Species.

The activity of clarithromycin against. pylori is greater at neutral pH than at
acid pH.



5.2

5.3

Susceptibility testing breakpoints

MIC (minimum inhibitory concentration) interpretiwgiteria for susceptibility
testing have been established by the European Cib@enoin Antimicrobial
Susceptibility Testing (EUCAST) for clarithromycamd are listed here:
https://www.ema.europa.eu/documents/other/minimaibitory-concentration-
mic-breakpoints_en.xIsx.

Pharmacokinetic properties

The microbiologically active metabolite 14-hydrolarithromycin is formed by
first pass metabolism as indicated by lower bidabélity of the metabolite
following IV administration. Following IV administtion the blood levels of
clarithromycin achieved are well in excess of thECMus for the common
pathogens and the levels of 14-hydroxyclarithromypiceed the necessary
concentrations for important pathogens, el.gnfluenzae.

The pharmacokinetics of clarithromycin and the ¥drbxy metabolite are non-
linear; steady state is achieved by day 3 of IMmtps Following a single 500mg
IV dose over 60 minutes, about 33% clarithromyeid 41% 14-
hydroxyclarithromycin is excreted in the urine 4ttburs.

Klacid IV does not contain tartrazine or other dyes, lactose or gluten.
Preclinical safety data

There are no pre-clinical data of relevance topttescriber which are additional
to that already included in other sections of tRE€S

6. PHARMACEUTICAL PARTICULARS

6.1

6.2

6.3

List of excipients

Lactobionic acid
Sodium hydroxide (for pH-adjustment)

I ncompatibilities

This medicinal product must not be mixed with otimedicinal products except
those mentioned in section 6.6.

Shelf life

Unopened: 3 years.



6.4

6.5

6.6

Storage conditions of the reconstituted and dilumedlicinal product: For the
initial solution chemical and physical in-use skiphas been

demonstrated for 48 hours at 5°C and for 24 hoL2<C. From a
microbiological point of view, the reconstitutecduct should be used
immediately. If not used immediately, in-use steréighes and conditions prior to
use are the responsibility of the user and wouldnadly not be longer than 24
hours at 2 to 8°C, unless reconstitution /dilut@s taken place in controlled and
validated aseptic conditions.

For the final solution chemical and physical in-ssability has been
demonstrated for 48 hours at 5°C and for 6 houBSAE. From a microbiological
point of view, the final diluted product should bged immediately. If not used
immediately, in-use storage times and conditioins po use are the
responsibility of the user and would normally netlonger than 24 hours at 2 to
8°C, unless reconstitution /dilution has taken @laxccontrolled and validated
aseptic conditions.

Special precautionsfor storage

Unopened: Do not store above 30°C. Keep the vidi@outer carton in order to
protect from light.

For storage conditions after reconstitution andtaih of the medicinal product,
see section 6.3.

Nature and contents of container

The container is a 30ml Ph. Eur. Type I flint glagsing vial with a 20mm grey
halo-butyl lyophilisation stopper or 15ml Ph. Eliype | flint glass tubing vial
with a grey bromobutyl lyophilisation stopper. Thes a 20mm flip-off lacquer
coated aluminium and polypropylene or equivalept &oth vial sizes contain
the same quantity of clarithromycin.

Not all vial sizes may be marketed.

Special precautionsfor disposal of a used medicinal product or waste
materials derived from such medicinal product and other handling of the
product

Klacid IV should be administered as an IV infusarer 60 minutes, using a
solution concentration of about 1.9mg/ml. Clawthycin should not be given as
a bolus or an intramuscular injection.

Dilution:
Both dilution steps should be complete before use.
Prepare all solutions using aseptic techniques.



The final solution for infusion is prepared as dalk:

1. Prepare the initial solution of clarithromycin 1.y adding 10 ml of
Sterile Water for Injection to the 500 mg vial. dJsnly Sterile Water for
Injection, as other diluents may cause precipitatioring reconstitution.
Do not use diluents containing preservatives organic salts. Note:
When the product is reconstituted as directed glibeeresulting solution
contains an effective antimicrobial preservativegleml contains 50 mg
clarithromycin. For storage conditions after reca@agon of the medicinal
product, see section 6.3.

2. The reconstituted product (500 mg in 10 ml Watedfigection) should be
added to a minimum of 250 ml of one of the follow/iiluents before
administration:

» 5% dextrose in Lactated Ringer's Solution,

* 5% dextrose,

» Lactated Ringer's,

* 5% dextrose in 0.3% sodium chloride,

* Normosol-M in 5% dextrose,

* Normosol-R in 5% dextrose,

* 5% dextrose in 0.45% sodium chloride,

* 0.9% sodium chloride.
For storage conditions after dilution of the meudiproduct, see section
6.3.

Compatibility with other IV additives has not beestablished.

IMPORTANT: BOTH DILUENT STEPS SHOULD BE COMPLETEDHF-ORE
USE.

Once reconstituted, the white to off-white cakgdphilised powder forms a clear
solution.

The concentration of the final reconstituted solutis approximately 1.9mg/ml.

For single use only. Discard any unused contents.
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