
Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

TenofovirdisoproxilRowex245mgFilm-coatedtablets

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

Each film-coatedtablet contains245mgof tenofovir disoproxil.

Excipient(s)with knowneffect
Each tabletcontains220mg lactose(asmonohydrate).

For thefull list of excipients,seesection6.1.

3 PHARMACEUTICAL FORM

Film-coatedtablet

White coloured,almond shaped,biconvex, film coated tablets, of dimensions16 mm x 10 mm, debossed with 'H' on
onesideand'T11'on theotherside.

4 CLINICAL PARTICULARS

4.1 Therapeutic Indications

HIV-1 infection
TenofovirdisoproxilRowex245mg film-coatedtabletsareindicatedin combinationwith otherantiretroviral
medicinal productsfor thetreatmentof HIV-1 infectedadults.

In adults,thedemonstration of thebenefitof tenofovirdisoproxil in HIV-1 infectionis basedon results of onestudyin
treatment-naïvepatients, includingpatients with a highviral load(> 100,000copies/ml)andstudiesin which tenofovir
disoproxil wasaddedto stablebackgroundtherapy(mainly tritherapy)in antiretroviral pre-treatedpatientsexperiencing
early virological failure (< 10,000copies/ml, with themajority of patientshaving< 5,000copies/ml).

TenofovirdisoproxilRowex245mg film-coatedtabletsarealsoindicated for thetreatment of HIV-1 infected
adolescents,with NRTI resistanceor toxicitiesprecluding theuseof first line agents,aged12 to < 18years.

Thechoiceof TenofovirdisoproxilRowex to treatantiretroviral-experiencedpatientswith HIV-1 infectionshouldbe
basedon individual viral resistancetestingand/ortreatmenthistory of patients.

Hepatitis B infection
TenofovirdisoproxilRowex245mg film-coatedtabletsareindicatedfor thetreatmentof chronic hepatitisB in adults
with:

• compensatedliver disease,with evidenceof active viral replication, persistentlyelevatedserum alanine
aminotransferase(ALT) levelsandhistological evidenceof active inflammation and/orfibrosis(seesection5.1).

• evidenceof lamivudine-resistanthepatitis B virus (seesections4.8and5.1).

• decompensatedliver disease (seesections4.4,4.8and5.1).

TenofovirdisoproxilRowex245mg film-coatedtabletsareindicatedfor thetreatmentof chronic hepatitisB in
adolescents12 to < 18 yearsof agewith:
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• compensatedliver diseaseandevidenceof immuneactive disease,i.e. active viral replication,persistentlyelevated
serum ALT levels andhistologicalevidenceof active inflammation and/orfibrosis(seesections4.4,4.8and5.1).

4.2 Posology and method of administration

Therapyshouldbeinitiatedby aphysicianexperiencedin themanagementof HIV infectionand/or treatmentof
chronic hepatitis B.

Posology
Adults
Therecommendeddoseof Tenofovirdisoproxil Rowex for thetreatmentof HIV or for thetreatmentof chronic
hepatitis B is 245mg(onetablet) oncedaily takenorally with food.

Chronic hepatitis B
Theoptimaldurationof treatmentis unknown.Treatment discontinuationmaybeconsideredasfollows:

• In HBeAg positivepatientswithoutcirrhosis,treatmentshouldbeadministeredfor at least6-12monthsafterHBe
seroconversion (HBeAg loss andHBV DNA losswith anti-HBedetection) is confirmedor until HBs
seroconversionor thereis lossof efficacy(seesection4.4).SerumALT andHBV DNA levelsshouldbefollowed
regularlyafter treatmentdiscontinuationto detect anylate virological relapse.

• In HBeAg negativepatientswithoutcirrhosis,treatmentshouldbeadministeredat leastuntil HBs seroconversion
or thereis evidenceof loss of efficacy.With prolongedtreatment for morethan2 years,regularreassessmentis
recommendedto confirm thatcontinuingtheselectedtherapyremainsappropriatefor thepatient.

Tenofovirdisoproxilmayalsobeavailable asotherformulationsfor thetreatmentof HIV-1 infectionandchronic
hepatitis B in adults for whoma solid dosageform is not appropriate.Pleasereferto theaccompanyingSummaryof
Product Characteristicsof suitableformulations.

Paediatric population
HIV-1: In adolescentsaged12 to < 18yearsandweighing≥ 35 kg, therecommendeddose of Tenofovir disoproxil
Rowexis 245mg (onetablet) oncedaily taken orally with food (seesections4.8and5.1).

TenofovirdisoproxilRowex245mg tablet is not suitablefor children weighing lessthan35kg. Othertenofovir
disoproxil formulationsmaybeavailablefor thesepatients.Pleaserefer to theaccompanyingSummaryof Product
Characteristicsof suitableformulations.

Thesafetyandefficacyof tenofovirdisoproxil in HIV-1 infectedchildren under2 yearsof agehavenot been
established. No dataareavailable.

Chronic hepatitis B: In adolescentsaged12 to < 18yearsandweighing≥ 35 kg, therecommendeddoseof Tenofovir
disoproxil Rowexis 245mg(onetablet)oncedaily, takenorally with food (seesections4.8and5.1).Theoptimal
durationof treatmentis currentlyunknown.

Thesafetyandefficacyof tenofovirdisoproxil in childrenwith chronic hepatiti s B aged2 to < 12yearsor weighing<
35 kg havenotbeenestablished.No dataareavailable.

Tenofovirdisoproxilmayalsobeavailable asotherformulationsfor thetreatmentof HIV-1 infectionandchronic
hepatitis B in adolescentsaged12 to < 18years for whoma soliddosageform is notappropriate.Pleasereferto the
accompanyingSummary of ProductCharacteristicsof suitable formulations.

Missed dose
If apatient missesadoseof TenofovirdisoproxilRowexwithin 12hoursof thetime it is usuallytaken,thepatient
should takeTenofovirdisoproxilRowexwith foodas soonaspossible andresumetheirnormaldosing schedule.If a
patientmissesadoseof TenofovirdisoproxilRowexby morethan12hoursandit is almosttime for theirnext dose,
thepatientshouldnot takethemisseddoseandsimply resumetheusualdosingschedule.
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If the patient vomits within 1 hourof takingTenofovirdisoproxilRowex,anothertabletshouldbetaken. If thepatient
vomitsmorethan1 houraftertakingTenofovir disoproxil Rowex theydonotneedto takeanotherdose.

Special populations
Elderly
No dataare available onwhich to makea doserecommendation for patientsovertheageof 65years (seesection4.4).

Renal impairment
Tenofovir iseliminated by renalexcretion andtheexposureto tenofovir increasesin patientswith renaldysfunction.

Adults
Therearelimiteddataon thesafetyandeffi cacy of tenofovirdisoproxil in adultpatientswith moderateandsevererenal
impairment (creatinineclearance< 50ml/min) andlong-termsafety datahasnot beenevaluated for mild renal
impairment (creatinineclearance50-80ml/min). Therefore, in adultpatientswith renalimpairmenttenofovir disoproxil
should only beused if thepotentialbenefitsof treatmentareconsidered to outweighthepotentialrisks.Administration
of otherformulations of tenofovirdisoproxilto providea reduceddaily doseof tenofovirdisoproxil is recommended
for adult patientswith creatinineclearance< 50ml/min, includinghaemodialysis patients.Pleasereferto theSummary
of ProductCharacteristicsof suitableformulations.

Mild renal impairment (creatinine clearance 50-80 ml/min)
Limited datafrom clinical studiessupport oncedaily dosingof 245mg tenofovir disoproxil in patientswith mild renal
impairment.

Moderate renal impairment (creatinine clearance 30-49 ml/min)
For patients unable to takeotheravailable formulationssuchasgranuleformulationof tenofovirdisoproxilfumarate,
prolonged doseintervalsusing the245mg film-coated tabletsmaybeused. Administrationof 245mg tenofovir
disoproxil every48hourscanbeusedbasedonmodelling of single-dosepharmacokineticdatain HIV negativeand
non-HBV infectedsubjectswith varyingdegreesof renalimpairment, includingend-stagerenaldiseaserequiring
haemodialysis,but hasnot beenconfirmedin clinical studies.Therefore, clinical responseto treatmentandrenal
functionshouldbeclosely monitoredin thesepatients (seesections4.4and5.2).

Severe renal impairment (creatinine clearance < 30 ml/min) and haemodialysis patients
For patients unable to takeotheravailable formulationssuchasgranuleformulationof tenofovirdisoproxilfumarate
and with noalternativetreatmentavailable,prolongeddoseintervalsusingthe245mg film-coatedtabletsmaybeused
as follows:

Severerenalimpairment:245mg tenofovir disoproxilmaybeadministeredevery72-96hours(dosingtwice aweek).

Haemodialysis patients: 245mg tenofovirdisoproxilmaybeadministeredevery 7 daysfollowing completionof a
haemodialysissession*.

Thesedoseintervaladjustmentshavenotbeenconfirmedin clinical studies.Simulationssuggestthattheprolonged
doseintervalusingTenofovirdisoproxilRowex245mg fil m-coatedtablets is not optimalandcouldresultin increased
toxicity andpossibly inadequateresponse.Therefore, clinical responseto treatmentandrenalfunction shouldbe
closelymonitored(seesections4.4and5.2).

* Generally, onceweeklydosingassumingthreehaemodialysissessionsperweek,eachof approximately4 hours
durationor after 12hourscumulativehaemodialysis.

No dosing recommendationscanbegiven for non-haemodialysispatientswith creatinineclearance< 10ml/min.

Paediatrics
Theuseof tenofovirdisoproxil is not recommendedin paediatric patientswith renalimpairment(seesection4.4).
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Hepatic impairment
No doseadjustmentis requiredin patientswith hepatic impairment(seesections4.4and5.2).

If TenofovirdisoproxilRowex is discontinued in patientswith chronic hepatitis B with or without HIV co-infection,
thesepatientsshould becloselymonitoredfor evidenceof exacerbationof hepatitis(seesection4.4).

Method of administration
TenofovirdisoproxilRowextablets should betaken oncedaily, orally with food.

A granulesformulationof tenofovir disoproxil fumaratemaybeavailablefor patientshavingdiff iculty in swallowing
film-coatedtablets.Pleasereferto theSummaryof ProductCharacteristics of suitableformulations.
However, in exceptionalcircumstancesTenofovirdisoproxilRowex245mg film-coatedtabletscanbeadministered
following completedisintegrationof thetablet in at least100ml of water,orangejuice or grapejuiceandtaken
immediately.

4.3 Contraindications

Hypersensitivity to theactivesubstanceor to anyof theexcipientslisted in section 6.1.

4.4 Special warnings and precautions for use

General
HIV antibodytestingshouldbeofferedto all HBV infectedpatientsbeforeinitiating tenofovir disoproxiltherapy(see
below Co-infection with HIV-1 andhepatitis B).

HIV-1 
While effective viral suppressionwith antiretroviral therapyhasbeen provento substantially reducetherisk of sexual
transmission,a residual risk cannotbeexcluded.Precautionsto prevent transmissionshouldbetakenin accordance
with nationalguidelines.

Chronic hepatitis B
Patientsmustbeadvisedthattenofovirdisoproxilhas notbeenprovento prevent therisk of transmission of HBV to
othersthroughsexualcontactor contaminationwith blood.Appropriateprecautionsmustcontinueto beused.

Co-administrationof othermedicinalproducts
• TenofovirdisoproxilRowexshouldnot beadministered concomitantly with othermedicinalproductscontaining

tenofovirdisoproxilor tenofoviralafenamide..
• TenofovirdisoproxilRowexshouldnot beadministered concomitantly with adefovirdipivoxil.
• Co-administration of tenofovirdisoproxilanddidanosineis not recommended.Co-administrationof tenofovir

disoproxil and didanosineresultsin a 40-60%increasein systemic exposureto didanosinethatmayincreasethe
risk of didanosine-relatedadverse reactions(seesection 4.5).Rarely, pancreatitis andlacticacidosis,sometimes
fatal,havebeenreported.Co-administrationof tenofovirdisoproxil anddidanosineat a dose of 400mgdaily has
beenassociated with asignificantdecreasein CD4cell count, possibly dueto anintracellularinteractionincreasing
phosphorylated(i.e.active)didanosine.A decreased dosageof 250mgdidanosineco-administered with tenofovir
disoproxil therapyhasbeenassociatedwith reportsof high rates of virological failurewithin several tested
combinationsfor thetreatmentof HIV-1 infection.

Triple therapywith nucleosides/nucleotides
Therehavebeenreportsof ahigh rateof virological failureandof emergenceof resistanceat anearly stagein HIV
patientswhentenofovirdisoproxilwascombinedwith lamivudineandabacavir aswell aswith lamivudineand
didanosineasa once-daily regimen.

Renalandboneeffects in adultpopulation
Renal effects
Tenofovir isprincipallyeliminatedvia thekidney.Renal failure,renal impairment,elevatedcreatinine,
hypophosphataemiaandproximaltubulopathy (includingFanconi syndrome)havebeenreportedwith theuseof
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tenofovir disoproxil in clinical practice(seesection 4.8).

Renal monitoring
It is recommendedthatcreatinineclearanceis calculatedin all patients prior to initiating therapywith tenofovir
disoproxil andrenalfunction(creatinineclearanceandserumphosphate) is alsomonitoredaftertwo to four weeksof
treatment,afterthreemonthsof treatment andeverythreeto six monthsthereafter in patients without renal risk factors.
In patientsat risk for renalimpairment,amorefrequentmonitoringof renalfunctionis required.

Renal management
If serum phosphate is < 1.5mg/dl (0.48mmol/l) or creatinineclearance is decreasedto < 50ml/min in anyadultpatient
receiving tenofovirdisoproxil,renalfunction should bere-evaluatedwithin oneweek,includingmeasurementsof
bloodglucose,bloodpotassiumandurineglucoseconcentrations(seesection 4.8,proximal tubulopathy).
Considerationshouldalso begivento interruptingtreatmentwith tenofovirdisoproxil in adultpatientswith creatinine
clearancedecreasedto < 50ml/min or decreases in serumphosphate to < 1.0mg/dl (0.32mmol/l). Interrupting
treatmentwith tenofovir disoproxil shouldalsobeconsideredin caseof progressivedeclineof renal functionwhenno
othercausehasbeenidentified.

Co-administration and risk of renal toxicity
Useof tenofovir disoproxilshouldbeavoidedwith concurrentor recentuseof a nephrotoxicmedicinalproduct(e.g.
aminoglycosides,amphotericinB, foscarnet, ganciclovir, pentamidine,vancomycin,cidofovir or interleukin-2). If
concomitantuseof tenofovirdisoproxil andnephrotoxic agents is unavoidable, renalfunctionshouldbemonitored
weekly.

Casesof acuterenalfailureafterinitiationof highdoseor multiple non-steroidalanti-inflammatory drugs(NSAIDs)
have beenreportedin patients treatedwith tenofovirdisoproxilandwith risk factors for renaldysfunction.If tenofovir
disoproxil is co-administeredwith anNSAID, renalfunctionshouldbemonitoredadequately.

A higherrisk of renalimpairmenthasbeenreported in patientsreceiving tenofovirdisoproxil in combinationwith a
ritonaviror cobicistatboostedproteaseinhibitor. A closemonitoringof renalfunction is required in thesepatients(see
section4.5). In patients with renalrisk factors,theco-administrationof tenofovirdisoproxil with a boostedprotease
inhibitor shouldbecarefullyevaluated.

Tenofovirdisoproxilhasnot beenclinically evaluated in patientsreceivingmedicinalproductswhicharesecretedby
thesamerenalpathway,includingthetransportproteins humanorganic anion transporter(hOAT) 1 and3 or MRP4
(e.g. cidofovir, a knownnephrotoxicmedicinalproduct). Theserenal transportproteinsmayberesponsiblefor tubular
secretionandin part,renaleliminationof tenofovir andcidofovir. Consequently, thepharmacokineticsof these
medicinal products,whicharesecretedby thesamerenalpathwayincluding transportproteinshOAT 1 and3 or MRP
4, might bemodified if theyareco-administered.Unlessclearly necessary, concomitantuseof thesemedicinal
productswhicharesecretedby thesamerenalpathwayis not recommended,but if suchuseis unavoidable,renal
functionshouldbemonitoredweekly(seesection 4.5).

Renal impairment
Renalsafetywith tenofovirdisoproxilhasonly beenstudied to avery limiteddegreein adultpatientswith impaired
renal function (creatinineclearance< 80ml/min).

Adult patientswith creatinineclearance< 50ml/min, includinghaemodialysispatients:
Therearelimiteddataon thesafetyandeffi cacy of tenofovirdisoproxil in patientswith impairedrenalfunction.
Therefore,tenofovir disoproxilshouldonly beusedif thepotential benefits of treatmentareconsideredto outweighthe
potentialrisks.In patientswith severerenal impairment(creatinineclearance< 30ml/min) andin patientswho require
haemodialysisuseof tenofovirdisoproxil is not recommended.If noalternative treatmentis available,thedosing
interval mustbeadjustedandrenalfunctionshouldbecloselymonitored(seesections4.2and5.2).

Bone effects
In HIV infectedpatients,in a144-weekcontrolledclinical studythatcomparedtenofovir disoproxil with stavudinein
combinationwith lamivudineandefavirenzin antiretroviral-naïve adult patients,smalldecreasesin bonemineral
density (BMD) of thehip andspinewereobserved in bothtreatmentgroups.Decreasesin BMD of spineand changes
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in bonebiomarkersfrom baselineweresignificantly greater in thetenofovir disoproxiltreatment groupat 144weeks.
Decreasesin BMD of hip weresignificantly greater in thisgroupuntil 96weeks.However, therewasno increasedrisk
of fracturesor evidencefor clinically relevantboneabnormalitiesover144weeks.

In otherstudies(prospective andcross-sectional), themostpronounced decreasesin BMD were seenin patientstreated
with tenofovir disoproxil aspartof a regimencontaining aboostedproteaseinhibitor. Alternativetreatmentregimens
should beconsideredfor patientswith osteoporosis thatareat a high risk for fractures.

Boneabnormalities(infrequentlycontributing to fractures)maybeassociated with proximalrenaltubulopathy(see
section4.8).

If boneabnormalitiesaresuspectedor detected thenappropriateconsultation should beobtained.

Renalandboneeffects in paediatricpopulation
Thereareuncertaintiesassociatedwith thelong term effectsof boneandrenal toxicity. Moreover, thereversibility of
renal toxicity cannotbefully ascertained.Therefore,amultidisciplinaryapproachis recommendedto adequatelyweigh
on acaseby casebasis thebenefit/risk balanceof treatment,decide theappropriatemonitoringduring treatment
(includingdecisionfor treatmentwithdrawal)andconsidertheneedfor supplementation.

Renal effects
Renaladversereactionsconsistentwith proximal renal tubulopathy havebeenreported in HIV-1 infectedpaediatric
patientsaged2 to < 12yearsin clinical studyGS-US-104-0352(seesections4.8and5.1).

Renal monitoring
Renalfunction(creatinineclearanceandserum phosphate)shouldbeevaluatedprior to treatment,andmonitored
during treatmentasin adults(seeabove).

Renal management
If serum phosphate is confirmedto be< 3.0mg/dl (0.96mmol/l) in anypaediatric patientreceivingtenofovir
disoproxil, renalfunctionshouldbere-evaluatedwithin oneweek, includingmeasurementsof bloodglucose,blood
potassiumandurineglucoseconcentrations(seesection 4.8,proximal tubulopathy).If renalabnormalitiesare
suspectedor detectedthenconsultationwith anephrologistshouldbeobtainedto considerinterruptionof tenofovir
disoproxil treatment.

Interruptingtreatmentwith tenofovirdisoproxilshouldalsobeconsideredin caseof progressivedeclineof renal
functionwhennoother causehasbeenidentified.

Co-administration and risk of renal toxicity
Thesamerecommendationsapplyasin adults (seeabove).

Renal impairment
Theuseof tenofovirdisoproxil is not recommendedin paediatric patientswith renalimpairment(seesection4.2).
Tenofovirdisoproxilshouldnot beinitiatedin paediatric patientswith renal impairmentandshouldbediscontinuedin
paediatricpatients whodeveloprenalimpairmentduringtenofovirdisoproxiltherapy.

Bone effects
TenofovirdisoproxilRowexmaycausea reduction in BMD. Theeffectsof tenofovir disoproxil-associatedchangesin
BMD on long-termbonehealthandfuturefracturerisk arecurrently unknown(seesection5.1).

If boneabnormalitiesaredetectedor suspected in paediatric patients,consultationwith an endocrinologistand/or
nephrologistshouldbeobtained.

Liver disease
Safetyandefficacydataarevery limited in liver transplantpatients.

Therearelimiteddataon thesafetyandeffi cacy of tenofovirdisoproxil in HBV infectedpatientswith decompensated
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liver diseaseandwhohavea Child-Pugh-Turcotte(CPT) score> 9. Thesepatientsmaybeat higherrisk of
experiencingserioushepaticor renaladversereactions.Therefore,hepatobiliary andrenalparametersshouldbeclosely
monitoredin this patientpopulation.

Exacerbations of hepatitis
Flares on treatment: Spontaneousexacerbationsin chronichepatitis B arerelatively commonandarecharacterisedby
transientincreasesin serumALT. After initiatingantiviral therapy,serumALT mayincreasein somepatients(see
section4.8). In patients with compensatedliver disease,theseincreasesin serumALT are generallynot accompanied
by anincreasein serumbilirubin concentrationsor hepatic decompensation. Patientswith cirrhosismaybeat ahigher
risk for hepatic decompensationfollowing hepatitis exacerbation, and thereforeshouldbemonitored closelyduring
therapy.

Flares after treatment discontinuation: Acuteexacerbationof hepatitishasalsobeenreportedin patientswhohave
discontinuedhepatitisB therapy.Post-treatmentexacerbationsareusually associatedwith risingHBV DNA, andthe
majority appearsto beself-limited. However,severeexacerbations,including fatalities, have beenreported.Hepatic
functionshouldbemonitoredat repeatedintervals with bothclinical and laboratory follow-up for at least6 months
after discontinuation of hepatitisB therapy.If appropriate, resumptionof hepatitisB therapymaybewarranted.In
patientswith advancedliver diseaseor cirrhosis,treatmentdiscontinuation is not recommendedsincepost-treatment
exacerbation of hepatitis may leadto hepatic decompensation.

Liver flaresareespecially serious,andsometimes fatal in patientswith decompensated liver disease.

Co-infection with hepatitis C or D: Therearenodataon theeff icacy of tenofovirin patientsco-infectedwith hepatitis
C or D virus.

Co-infection with HIV-1 and hepatitis B: Dueto therisk of developmentof HIV resistance,tenofovir disoproxil should
only beusedaspartof anappropriateantiretroviral combination regimenin HIV/HBV co-infectedpatients.Patients
with pre-existing liverdysfunction, includingchronic active hepatitis, haveanincreased frequencyof liver function
abnormalitiesduringcombinationantiretroviral therapy (CART) andshould bemonitoredaccordingto standard
practice.If thereis evidenceof worseningliver diseasein such patients,interruptionor discontinuationof treatment
mustbeconsidered.However,it shouldbenotedthatincreasesof ALT canbepartof HBV clearanceduringtherapy
with tenofovir, seeaboveExacerbationsof hepatitis.

Usewith certain hepatitis C virusantiviral agents
Co-administrationof tenofovirdisoproxil with ledipasvir/sofosbuvir hasbeenshown to increaseplasmaconcentrations
of tenofovir,especially whenusedtogetherwith anHIV regimen containing tenofovirdisoproxilanda
pharmacokinetic enhancer(ritonaviror cobicistat). Thesafety of tenofovir disoproxil in thesetting of
ledipasvir/sofosbuviranda pharmacokinetic enhancer hasnot beenestablished. Thepotentialrisksandbenefits
associatedwith co-administrationof ledipasvir/sofosbuvirwith tenofovir disoproxilgivenin conjunctionwith a
boostedHIV proteaseinhibitor (e.g.atazanaviror darunavir) should beconsidered,particularly in patientsat increased
risk of renaldysfunction. Patientsreceivingledipasvir/sofosbuvirconcomitantly with tenofovirdisoproxil anda
boostedHIV proteaseinhibitor shouldbemonitoredfor adversereactionsrelatedto tenofovir disoproxil.

Weight andmetabolicparameters
An increasein weight andin levelsof bloodlipids andglucosemayoccurduringantiretroviraltherapy.Suchchanges
may in partbelinked to diseasecontrolandli fe style. For lipids,thereis in somecasesevidencefor a treatmenteffect,
while for weightgainthereis nostrongevidencerelating this to anyparticular treatment.Formonitoringof blood
lipids andglucosereferenceis madeto establishedHIV treatmentguidelines. Lipid disorders shouldbemanagedas
clinically appropriate.

Mitochondrialdysfunction following exposurein utero
Nucleos(t)ideanalogues mayimpactmitochondrial functionto avariabledegree, which is mostpronouncedwith
stavudine, didanosineandzidovudine.Therehavebeenreports of mitochondrialdysfunctionin HIV negativeinfants
exposedin utero and/or postnatally to nucleosideanalogues; thesehavepredominantlyconcernedtreatmentwith
regimenscontainingzidovudine.Themain adversereactionsreported arehaematologicaldisorders(anaemia,
neutropenia)andmetabolicdisorders(hyperlactataemia, hyperlipasaemia).Theseeventshaveoftenbeentransitory.
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Lateonset neurologicaldisordershavebeenreportedrarely (hypertonia,convulsion,abnormal behaviour). Whether
suchneurologicaldisordersaretransientor permanent is currently unknown.Thesefindingsshouldbeconsideredfor
any child exposedin utero to nucleos(t)ideanalogues,whopresentwith severeclinical findingsof unknownetiology,
particularly neurologic findings.Thesefindingsdonot affect currentnationalrecommendationsto useantiretroviral
therapyin pregnantwomento preventvertical transmissionof HIV.

Immunereactivationsyndrome
In HIV infectedpatientswith severeimmunedeficiencyat thetimeof institution of CART, aninflammatory reactionto
asymptomaticor residual opportunisticpathogensmayariseandcauseseriousclinical conditions,or aggravationof
symptoms.Typically, suchreactionshavebeen observed within thefirst few weeksor monthsof initiationof CART.
Relevantexamplesarecytomegalovirusretinitis, generalisedand/or focalmycobacterial infections,andPneumocystis
jirovecii pneumonia.Any inflammatory symptomsshouldbeevaluatedandtreatmentinstitutedwhennecessary.

Autoimmunedisorders(suchasGraves’ disease)havealsobeenreported to occurin thesettingof immune
reactivation; however,thereportedtime to onsetis morevariable and theseeventscanoccurmanymonthsafter
initiationof treatment.

Osteonecrosis
Althoughtheaetiologyis consideredto bemultifactorial (includingcorticosteroid use,alcoholconsumption,severe
immunosuppression,higherbodymassindex),casesof osteonecrosishavebeenreported,particularly in patientswith
advancedHIV diseaseand/orlong-termexposureto CART. Patientsshouldbeadvisedto seekmedicaladviceif they
experiencejoint achesandpain,joint stiffnessor diffi culty in movement.

Elderly
Tenofovirdisoproxilhasnot beenstudiedin patientsover theageof 65.Elderly patientsare morelikely to have
decreasedrenalfunction; thereforecautionshould beexercisedwhentreatingelderly patientswith tenofovir disoproxil.

TenofovirdisoproxilRowex245mg film-coatedtabletscontain lactosemonohydrate.Consequently,patientswith rare
hereditaryproblemsof galactoseintolerance,theLapplactasedeficiency,or glucose-galactosemalabsorptionshould
not takethis medicinal product.

4.5 Interaction with other medicinal products and other forms of interaction

Interactionstudieshaveonly beenperformedin adults.

Basedon theresultsof in vitro experimentsandtheknownelimination pathwayof tenofovir, thepotential for CYP450-
mediatedinteractionsinvolving tenofovirwith othermedicinal products is low.

Concomitantusenot recommended
TenofovirdisoproxilRowexshouldnot beadministered concomitantly with othermedicinalproductscontaining
tenofovir disoproxilor tenofoviralafenamide.

TenofovirdisoproxilRowexshouldnot beadministered concomitantly with adefovirdipivoxil.

Didanosine
Co-administrationof tenofovirdisoproxil anddidanosineis not recommended (seesection4.4andTable1).

Renally eliminated medicinal products
Sincetenofovir is primarily eliminatedby thekidneys,co-administrationof tenofovir disoproxil with medicinal
productsthatreducerenal functionor competefor active tubular secretion via transportproteinshOAT 1, hOAT 3 or
MRP4 (e.g.cidofovir) mayincreaseserumconcentrationsof tenofovirand/or theco-administered medicinal products.

Useof tenofovir disoproxilshouldbeavoidedwith concurrentor recentuseof a nephrotoxicmedicinalproduct.Some
examplesinclude,but arenot limi tedto, aminoglycosides,amphotericin B, foscarnet,ganciclovir,pentamidine,
vancomycin,cidofovir or interleukin-2 (seesection4.4).

Health Products Regulatory Authority

______________________________________________________________________________________________________________________

Date Printed 11/04/2017 CRN 2191177 page number: 8



Giventhattacrolimuscanaffectrenalfunction,closemonitoring is recommendedwhenit is co-administeredwith
tenofovir disoproxil.

Other interactions
Interactionsbetweentenofovirdisoproxiland other medicinal productsarelistedin Table1 below(increaseis
indicatedas“↑” , decreaseas“↓” , no changeas“↔” , twicedaily as“b.i.d.” , andoncedaily as“q.d.” ).

Table 1: Interactions between tenofovir disoproxil and other medicinal products

Medicinal product by therapeutic
areas (dose in mg)

Effects on drug levels
Mean percent change in AUC, Cmax,

Cmin

Recommendation concerning co-
administration with 245 mg
tenofovir disoproxil

ANTI-INFECTIVES
Antiretrovirals
Protease inhibitors
Atazanavir/Ritonavir
(300q.d./100q.d./300q.d.)

Atazanavir:
AUC: ↓ 25%
Cmax: ↓ 28%

Cmin: ↓ 26%

Tenofovir:
AUC: ↑ 37%
Cmax: ↑ 34%

Cmin: ↑ 29%

No doseadjustmentis recommended.
The increasedexposureof tenofovir
could potentiate tenofovir-associated
adverseevents,includingrenal
disorders. Renalfunctionshouldbe
closelymonitored(seesection4.4).

Lopinavir/Ritonavir
(400b.i.d./100b.i.d./300q.d.)

Lopinavir/ritonavir:
No significanteffecton
lopinavir/ritonavirPK parameters.
Tenofovir:
AUC: ↑ 32%
Cmax:↔
Cmin: ↑ 51%

No doseadjustmentis recommended.
The increasedexposureof tenofovir
could potentiate tenofovir-associated
adverseevents,includingrenal
disorders. Renalfunctionshouldbe
closelymonitored(seesection4.4).

Darunavir/Ritonavir
(300/100b.i.d./300q.d.)

Darunavir:
No significanteffecton
darunavir/ritonavirPK parameters.
Tenofovir:
AUC: ↑ 22%
Cmin: ↑ 37%

No doseadjustmentis recommended.
The increasedexposureof tenofovir
could potentiate tenofovir-associated
adverseevents,includingrenal
disorders. Renalfunctionshouldbe
closelymonitored(seesection4.4).

NRTIs
Didanosine Co-administration of tenofovir

disoproxil anddidanosineresults in a
40-60% increasein systemicexposure
to didanosinethatmayincreasetherisk
for didanosine-related adverse
reactions.Rarely, pancreatitisand
lactic acidosis,sometimesfatal,have
beenreported.
Co-administrationof tenofovir
disoproxil anddidanosineat adoseof
400 mgdaily hasbeenassociatedwith
asignificantdecreasein CD4 cell
count, possiblydueto anintracellular

Co-administrationof tenofovir
disoproxilanddidanosineis not
recommended(see section4.4).
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interactionincreasingphosphorylated
(i.e. active)didanosine.A decreased
dosageof 250mgdidanosineco-
administeredwith tenofovirdisoproxil
therapyhasbeenassociatedwith
reportsof high ratesof virological
failure within severaltested
combinationsfor thetreatmentof HIV-
1 infection.

Adefovir dipivoxil AUC:↔
Cmax:↔

Tenofovir disoproxilshouldnot be
administeredconcurrently with
adefovir dipivoxil (seesection4.4).

Entecavir AUC:↔
Cmax:↔

No clinically significant
pharmacokinetic interactionswhen
tenofovirdisoproxilwasco-
administeredwith entecavir.

Hepatitis C virus antiviral agents
Ledipasvir/Sofosbuvir
(90mg/400mgq.d.) +
Atazanavir/Ritonavir
(300mgq.d./100mg
q.d.) +
Emtricitabine/Tenofovir
disoproxil fumarate (200
mg/300mgq.d.)1

Ledipasvir:
AUC: ↑ 96%
Cmax:↑ 68%
Cmin: ↑ 118%

Sofosbuvir:
AUC:↔
Cmax:↔

GS-3310072:
AUC:↔
Cmax:↔
Cmin: ↑ 42%

Atazanavir:
AUC:↔
Cmax:↔
Cmin: ↑ 63%

Ritonavir:
AUC:↔
Cmax:↔
Cmin: ↑ 45%

Emtricitabine:
AUC:↔
Cmax:↔
Cmin:↔

Tenofovir:
AUC:↔
Cmax:↑ 47%
Cmin: ↑ 47%

Increasedplasma
concentrationsof
tenofovirresulting
from co-administration
of tenofovir disoproxil,
ledipasvir/sofosbuvir
and
atazanavir/ritonavir
may increaseadverse
reactionsrelatedto
tenofovirdisoproxil,
includingrenal
disorders. Thesafety
of tenofovir disoproxil
when usedwith
ledipasvir/sofosbuvir
anda pharmacokinetic
enhancer(e.g.ritonavir
or cobicistat) hasnot
beenestablished.

Thecombination
should beused with
cautionwith frequent
renalmonitoring, if
otheralternativesare
not available (see
section4.4).

Ledipasvir/Sofosbuvir
(90mg/400mgq.d.) +
Darunavir/Ritonavir
(800mgq.d./100mg

Ledipasvir:
AUC:↔
Cmax:↔
Cmin:↔

Increasedplasma
concentrationsof
tenofovirresulting
from co-administration
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q.d.) +
Emtricitabine/Tenofovir
disoproxil fumarate (200
mg/300mgq.d.)1

Sofosbuvir:
AUC: ↓ 27%
Cmax:↓ 37%

GS-
3310072:
AUC:↔
Cmax:↔
Cmin:↔

Darunavir:
AUC:↔
Cmax:↔
Cmin:↔

Ritonavir:
AUC:↔
Cmax:↔
Cmin: ↑ 48%

Emtricitabine:
AUC:↔
Cmax:↔
Cmin:↔

Tenofovir:
AUC: ↑ 50%
Cmax: ↑ 64%
Cmin: ↑ 59%

of tenofovir disoproxil,
ledipasvir/sofosbuvir
anddarunavir/ritonavir
may increaseadverse
reactionsrelatedto
tenofovirdisoproxil,
includingrenal
disorders. Thesafety
of tenofovir disoproxil
when usedwith
ledipasvir/sofosbuvir
anda pharmacokinetic
enhancer(e.g.ritonavir
or cobicistat) hasnot
beenestablished.

Thecombination
should beused with
cautionwith frequent
renalmonitoring, if
otheralternativesare
not
available(seesection
4.4).

Ledipasvir/Sofosbuvir
(90mg/400mgq.d.) +
Efavirenz/Emtricitabine/Tenofovi
r disoproxil fumarate
(600mg/200mg/300mgq.d.)

Ledipasvir:
AUC: ↓ 34%
Cmax: ↓ 34%
Cmin: ↓ 34%

Sofosbuvir:
AUC:↔
Cmax:↔

GS-3310072:
AUC:↔
Cmax:↔
Cmin:↔

Efavirenz:
AUC:↔
Cmax:↔
Cmin:↔

Emtricitabine:
AUC:↔
Cmax:↔
Cmin:↔

Tenofovir:

No dose adjustmentis
recommended. The
increasedexposureof
tenofovir could
potentiate adverse
reactions associated
with tenofovir
disoproxil, including
renaldisorders.Renal
function should be
closelymonitored(see
section4.4).

Health Products Regulatory Authority

______________________________________________________________________________________________________________________

Date Printed 11/04/2017 CRN 2191177 page number: 11



AUC: ↑ 98%
Cmax: ↑ 79%
Cmin: ↑ 163%

Ledipasvir/Sofosbuvir
(90mg/400mgq.d.) +
Emtricitabine/Rilpivirine/Tenofo
vir disoproxil fumarate (200
mg/25mg/300mg q.d.)

Ledipasvir:
AUC:↔
Cmax:↔
Cmin:↔

Sofosbuvir:
AUC:↔
Cmax:↔

GS-3310072:
AUC:↔
Cmax:↔
Cmin:↔

Emtricitabine:
AUC:↔
Cmax:↔
Cmin:↔

Rilpivirine:
AUC:↔
Cmax:↔
Cmin:↔

Tenofovir:
AUC: ↑ 40%
Cmax:↔
Cmin: ↑ 91%

No dose adjustmentis
recommended. The
increasedexposureof
tenofovir could
potentiate adverse
reactions associated
with tenofovir
disoproxil, including
renaldisorders.Renal
function should be
closelymonitored(see
section4.4).

Sofosbuvir
(400mgq.d.)+
Efavirenz/Emtricitabine/Tenofovi
r disoproxil fumarate
(600mg/200mg/300mgq.d.)

Sofosbuvir:
AUC:↔
Cmax: ↓ 19%

GS-3310072:
AUC:↔
Cmax: ↓ 23%

Efavirenz:
AUC:↔
Cmax:↔
Cmin:↔

Emtricitabine:
AUC:↔
Cmax:↔
Cmin:↔

Tenofovir:
AUC:↔
Cmax: ↑

No doseadjustmentis
required.
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1 Datageneratedfrom simultaneousdosing with ledipasvir/sofosbuvir. Staggeredadministration(12hours apart)
providedsimilar results.
2 Thepredominantcirculatingmetabolite of sofosbuvir.

Studiesconductedwith othermedicinalproducts
Therewerenoclinically significantpharmacokinetic interactionswhen tenofovirdisoproxil wasco-administeredwith
emtricitabine,lamivudine,indinavir,efavirenz,nelfinavir,saquinavir (ritonavirboosted),methadone,ribavirin,
rifampicin,tacrolimus,or thehormonalcontraceptive norgestimate/ethinyl oestradiol.

Tenofovirdisoproxilmust betakenwith food,asfoodenhancesthebioavailability of tenofovir(seesection5.2).

4.6 Fertility, pregnancy and lactation

Pregnancy
A moderateamountof dataonpregnantwomen(between300-1,000pregnancy outcomes)indicatenomalformations
or foetal/neonatal toxicity associatedwith tenofovirdisoproxil.Animal studiesdonot indicatereproductivetoxicity
(seesection 5.3).Theuseof tenofovirdisoproxilmay beconsidered duringpregnancy,if necessary.

Breast-feeding
Tenofovirhasbeenshownto beexcretedin human milk. Thereis insufficient informationon theeffectsof tenofovir in
newborns/infants.ThereforeTenofovirdisoproxil Rowexshould notbeusedduring breast-feeding.

As a generalrule, it is recommendedthatHIV andHBV infectedwomendonot breast-feedtheir infantsin orderto
avoid transmissionof HIV andHBV to theinfant.

Fertility
Therearelimitedclinical datawith respect to theeffect of tenofovir disoproxilon fertility. Animal studiesdonot
indicateharmful effects of tenofovirdisoproxil on fertili ty.

4.7 Effects on ability to drive and use machines

No studies on theeffectson theability to driveandusemachineshavebeenperformed.However,patientsshouldbe
informedthatdizzinesshasbeenreportedduring treatmentwith tenofovir disoproxil.

4.8 Undesirable effects

Summaryof thesafetyprofile
HIV-1 and hepatitis B: In patientsreceiving tenofovirdisoproxil, rareeventsof renalimpairment,renalfailureand
proximal renaltubulopathy (includingFanconisyndrome)sometimes leading to boneabnormalities(infrequently
contributing to fractures)havebeenreported.Monitoringof renal function is recommendedfor patientsreceiving
tenofovir (seesection 4.4).

HIV-1: Approximately onethird of patients can beexpectedto experienceadversereactionsfollowing treatmentwith
tenofovir disoproxil in combinationwith otherantiretroviral agents.Thesereactionsareusuallymild to moderate
gastrointestinal events.Approximately 1% of tenofovirdisoproxil-treatedadultpatientsdiscontinuedtreatmentdueto
thegastrointestinalevents.

Co-administrationof tenofoviranddidanosineis not recommendedasthis may resultin anincreasedrisk of adverse
reactions(seesection 4.5).Rarely,pancreatitis andlactic acidosis,sometimes fatal, havebeenreported(seesection
4.4).

25%
Cmin:
↔
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Hepatitis B: Approximatelyonequarterof patientscanbeexpectedto experienceadversereactionsfollowing treatment
with tenofovir disoproxil, mostof whicharemild. In clinical trials of HBV infectedpatients,themost frequently
occurringadversereaction to tenofovirdisoproxil wasnausea(5.4%).

Acuteexacerbation of hepatitishasbeenreportedin patientson treatmentas well asin patientswhohavediscontinued
hepatitis B therapy(seesection4.4).

Tabulatedsummary of adversereactions
Assessment of adverse reactionsfor tenofovirdisoproxil is based onsafety data from clinical studiesandpost-
marketingexperience.All adverse reactionsarepresentedin Table 2.

HIV-1 clinical studies: Assessmentof adversereactionsfrom HIV-1 clinical studydatais based onexperiencein two
studiesin 653treatment-experiencedpatientsreceiving treatmentwith tenofovirdisoproxil (n = 443)or placebo(n =
210) in combination with otherantiretroviralmedicinal products for 24weeksandalsoin adouble-blind comparative
controlled study in which600treatment-naïvepatients received treatment with tenofovirdisoproxil245mg(n = 299)
or stavudine(n = 301)in combinationwith lamivudineandefavirenzfor 144weeks.

Hepatitis B clinical studies: Assessmentof adverse reactionsfrom HBV clinical studydata is primarily basedon
experiencein two double-blind comparativecontrolledstudies in which 641adultpatientswith chronichepatitisB and
compensatedliver diseasereceivedtreatmentwith tenofovir disoproxil245mg daily (n = 426)or adefovir dipivoxil 10
mg daily (n = 215)for 48weeks.Theadversereactionsobservedwith continued treatmentfor 384weekswere
consistentwith thesafety profile of tenofovirdisoproxil. After aninitial decline of approximately-4.9ml/min (using
Cockcroft-Gault equation) or -3.9ml/min/1.73m2 (usingmodification of diet in renaldisease[MDRD] equation) after
thefirst 4 weeksof treatment,therateof annualdeclinepostbaselineof renal functionreportedin tenofovir disoproxil
treatedpatientswas-1.41ml/min peryear(usingCockcroft-Gault equation) and -0.74ml/min/1.73m2 peryear(using
MDRD equation).

Patients with decompensated liver disease: Thesafetyprofileof tenofovir disoproxil in patientswith decompensated
liver diseasewasassessedin adouble-blind active controlledstudy(GS-US-174-0108)in whichadultpatientsreceived
treatmentwith tenofovir disoproxil (n = 45)or emtricitabineplustenofovirdisoproxil fumarate(n = 45)or entecavir
(n = 22) for 48weeks.

In thetenofovirdisoproxiltreatmentarm,7%of patientsdiscontinuedtreatmentdueto anadverse event;9%of patients
experiencedaconfirmedincreasein serumcreatinineof ≥ 0.5mg/dl or confirmedserumphosphateof < 2 mg/dl
throughweek48; therewerenostatistically significant differencesbetweenthecombinedtenofovir-containingarms
and theentecavirarm.After 168weeks, 16%(7/45) of thetenofovirdisoproxilgroup,4% (2/45)of theemtricitabine
plus tenofovirdisoproxilfumarate group,and14%(3/22)of theentecavir groupexperiencedtolerability failure.
Thirteenpercent(6/45)of thetenofovirdisoproxil group,13%(6/45)of theemtricitabineplustenofovir disoproxil
fumarategroup,and9%(2/22)of theentecavir grouphad aconfirmedincreasein serum creatinine≥ 0.5 mg/dl or
confirmedserumphosphateof < 2 mg/dl.

At week 168,in this populationof patients with decompensatedliverdisease, therateof deathwasof 13%(6/45)in the
tenofovir disoproxilgroup,11%(5/45) in theemtricitabineplustenofovirdisoproxilfumarategroupand14%(3/22)in
theentecavir group.Therateof hepatocellular carcinomawas18%(8/45)in thetenofovirdisoproxilgroup,7%(3/45)
in theemtricitabineplustenofovirdisoproxil fumarategroupand9%(2/22)in theentecavirgroup.

Subjectswith a highbaselineCPTscorewereat higherrisk of developingseriousadverseevents(seesection4.4).

Patients with lamivudine-resistant chronic hepatitis B: No newadversereactionsto tenofovirdisoproxilwere identified
froma randomised,double-blind study(GS-US-174-0121)in which280lamivudine-resistantpatientsreceived
treatmentwith tenofovir disoproxil (n = 141)or emtricitabine/tenofovir disoproxilfumarate(n = 139)for 240weeks.

Theadversereactionswith suspected(at leastpossible) relationshipto treatment are listedbelowby bodysystemorgan
classandfrequency.Within eachfrequencygrouping,undesirableeffects arepresentedin orderof decreasing
seriousness.Frequenciesaredefinedasvery common(≥ 1/10),common(≥ 1/100to < 1/10),uncommon(≥ 1/1,000to
< 1/100)or rare(≥ 1/10,000to < 1/1,000).
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Table 2: Tabulated summary of adverse reactions associated with tenofovir disoproxil based on clinical study
and post-marketing experience

1 Thisadversereactionmayoccurasa consequenceof proximal renal tubulopathy.It is notconsideredto becausally
associatedwith tenofovir disoproxil in theabsenceof thiscondition.
2 This adversereactionwasidentifiedthroughpost-marketingsurveillancebut not observedin randomisedcontrolled
clinical trials or thetenofovirdisoproxilexpandedaccessprogram. Thefrequencycategory wasestimatedfrom a
statisticalcalculationbasedon thetotalnumber of patients exposed to tenofovir disoproxilin randomisedcontrolled
clinical trials andtheexpandedaccessprogram(n = 7,319).

Descriptionof selectedadversereactions
HIV-1 and hepatitis B:
Renal impairment
As tenofovir maycauserenaldamagemonitoringof renalfunction is recommended(seesections4.4and4.8Summary
of thesafety profile).Proximalrenaltubulopathygenerally resolvedor improved aftertenofovir disoproxil
discontinuation.However,in some patients,declinesin creatinineclearancedid not completelyresolvedespite

Frequency Tenofovir disoproxil
Metabolism and nutrition disorders:

Very common: hypophosphataemia1

Uncommon: hypokalaemia1

Rare: lacticacidosis

Nervous system disorders:

Very common: dizziness

Common: headache

Gastrointestinal disorders:

Very common: diarrhoea,vomiting,nausea

Common: abdominalpain,abdominal distension, flatulence

Uncommon: pancreatitis

Hepatobiliary disorders:

Common: increasedtransaminases

Rare: hepaticsteatosis, hepatitis

Skin and subcutaneous tissue disorders:

Very common: rash

Rare: angioedema

Musculoskeletal and connective tissue disorders:

Uncommon: rhabdomyolysis1, muscularweakness1

Rare:
osteomalacia (manifestedasbonepainandinfrequently contributingto fractures)1, 2,
myopathy1

Renal and urinary disorders:

Uncommon: increasedcreatinine,proximal renal tubulopathy (includingFanconisyndrome)

Rare:
acuterenalfailure,renalfailure,acutetubularnecrosis,nephritis (includingacuteinterstitial
nephritis)2, nephrogenicdiabetesinsipidus

General disorders and administration site conditions:

Very common: asthenia

Common: fatigue

Health Products Regulatory Authority

______________________________________________________________________________________________________________________

Date Printed 11/04/2017 CRN 2191177 page number: 15



tenofovir disoproxildiscontinuation. Patients at risk of renalimpairment(such aspatientswith baselinerenalrisk
factors,advancedHIV disease,or patientsreceivingconcomitantnephrotoxicmedications)areat increasedrisk of
experiencingincomplete recoveryof renal functiondespitetenofovirdisoproxil discontinuation(seesection4.4).

HIV-1:
Interaction with didanosine
Co-administrationof tenofovirdisoproxil anddidanosineis not recommended asit resultsin a 40-60%increasein
systemicexposureto didanosinethatmay increasetherisk of didanosine-related adversereactions(seesection 4.5).
Rarely, pancreatitis andlacticacidosis,sometimesfatal, havebeenreported.

Metabolic parameters
Weight andlevels of bloodlipids andglucosemay increaseduringantiretroviral therapy(seesection 4.4).

Immune reactivation syndrome
In HIV infectedpatientswith severeimmunedeficiencyat thetimeof initiationof CART, aninflammatoryreactionto
asymptomaticor residual opportunistic infectionsmayarise.Autoimmunedisorders (suchasGraves’ disease)have
alsobeenreported;however,thereportedtime to onsetis morevariableandtheseeventscanoccurmany monthsafter
initiationof treatment(seesection4.4).

Osteonecrosis
Casesof osteonecrosishavebeenreported,particularly in patientswith generally acknowledgedrisk factors,advanced
HIV diseaseor long-termexposureto CART. Thefrequencyof this is unknown(seesection 4.4).

Hepatitis B:
Exacerbations of hepatitis during treatment
In studieswith nucleoside-naïvepatients,on-treatmentALT elevations> 10 timesULN (upperlimit of normal) and> 2
timesbaselineoccurredin 2.6%of tenofovirdisoproxil-treatedpatients.ALT elevationshada mediantime to onsetof
8 weeks,resolvedwith continuedtreatment,and, in a majority of cases,were associatedwith a≥ 2 log10 copies/ml

reductionin viral loadthatprecededor coincidedwith theALT elevation.Periodic monitoringof hepaticfunction is
recommendedduringtreatment(seesection 4.4).

Exacerbations of hepatitis after discontinuation of treatment
In HBV infectedpatients,clinical andlaboratory evidenceof exacerbationsof hepatitis haveoccurredafter
discontinuationof HBV therapy(seesection4.4).

Paediatric population
HIV-1 
Assessment of adverse reactionsis basedon two randomisedtrials(studies GS-US-104-0321andGS-US-104-0352)in
184HIV-1 infectedpaediatricpatients(aged2 to < 18years)who receivedtreatmentwith tenofovir disoproxil(n = 93)
or placebo/active comparator(n = 91) in combination with otherantiretroviral agentsfor 48weeks(seesection5.1).
Theadversereactionsobservedin paediatric patients who receivedtreatmentwith tenofovirdisoproxilwereconsistent
with thoseobservedin clinical studiesof tenofovir disoproxil in adults (seesection4.8Tabulated summary of adverse
reactions and 5.1).

Reductionsin BMD havebeenreportedin paediatric patients. In HIV-1 infectedadolescents,theBMD Z-scores
observedin subjectswho receivedtenofovir disoproxilwere lower than thoseobservedin subjectswho received
placebo.In HIV-1 infectedchildren,theBMD Z-scoresobservedin subjectswhoswitchedto tenofovir disoproxilwere
lower thanthoseobservedin subjectswho remainedon their stavudine- or zidovudine-containingregimen(seesections
4.4 and5.1).

In studyGS-US-104-0352,4 out of 89paediatricpatientsexposedto tenofovirdisoproxil(mediantenofovirdisoproxil
exposure312weeks) discontinueddueto adversereactionsconsistentwith proximalrenaltubulopathy.Sevenpatients
had estimatedglomerular filtration rate(GFR)values between70and90mL/min/1.73m2. Amongthem, two patients
experiencedaclinically meaningfuldecline in estimatedGFRwhich improvedafter discontinuationof tenofovir
disoproxil.
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Chronic hepatitis B
Assessment of adverse reactionsis basedononerandomised study(studyGS-US-174-0115)in 106adolescent patients
(12 to < 18yearsof age)with chronichepatitis B receiving treatmentwith tenofovirdisoproxil 245mg (n = 52)or
placebo(n = 54) for 72weeks.Theadversereactionsobservedin adolescent patientswho receivedtreatmentwith
tenofovir disoproxilwereconsistentwith thoseobservedin clinical studiesof tenofovir disoproxilin adults(seesection
4.8 Tabulatedsummaryof adversereactionsand5.1).

Reductionsin BMD havebeenobservedin HBV infectedadolescents.TheBMD Z-scoresobservedin subjectswho
receivedtenofovir disoproxilwerelowerthanthoseobservedin subjects who receivedplacebo(seesections4.4and
5.1).

Other special population(s)
Elderly
Tenofovirdisoproxilhasnot beenstudiedin patientsover theageof 65.Elderly patientsare morelikely to have
decreasedrenalfunction, thereforecaution shouldbeexercised when treating elderly patientswith tenofovirdisoproxil
(seesection 4.4).

Patients with renal impairment
Sincetenofovir disoproxilcancause renaltoxicity, closemonitoringof renal function is recommendedin adultpatients
with renalimpairmenttreatedwith tenofovirdisoproxil (seesections4.2,4.4and 5.2).Theuseof tenofovirdisoproxil
is not recommendedin paediatricpatientswith renal impairment(seesections4.2and4.4).

Reportingof suspectedadversereactions
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
If overdoseoccursthepatientmustbemonitoredfor evidenceof toxicity (seesections4.8and5.3),andstandard
supportive treatmentappliedasnecessary.

Management
Tenofovircanberemovedby haemodialysis;themedianhaemodialysis clearanceof tenofovir is 134ml/min. It is not
knownwhethertenofovir canberemovedby peritonealdialysis.

5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeuticgroup:Antivi ral for systemic use;nucleosideandnucleotide reversetranscriptaseinhibitors,ATC
code:J05AF07

Mechanismof action andpharmacodynamic effects
Theprodrugtenofovirdisoproxil is absorbedandconverted to theactive substancetenofovir,which is anucleoside
monophosphate (nucleotide)analogue.Tenofovir is thenconvertedto theactivemetabolite,tenofovirdiphosphate, an
obligatechainterminator,by constitutively expressed cellular enzymes.Tenofovirdiphosphatehasanintracellularhalf-
life of 10hoursin activatedand50hours in restingperipheral bloodmononuclearcells(PBMCs).Tenofovir
diphosphateinhibits HIV-1 reversetranscriptaseandtheHBV polymeraseby directbindingcompetitionwith the
natural deoxyribonucleotidesubstrateand,after incorporation into DNA, by DNA chaintermination.Tenofovir
diphosphateis aweakinhibitor of cellularpolymerasesα, β, andγ. At concentrationsof up to 300µmol/l, tenofovir has
alsoshownnoeffecton thesynthesis of mitochondrial DNA or theproductionof lacticacidin in vitro assays.
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Data pertaining to HIV
HIV antiviral activity in vitro: The concentration of tenofovirrequiredfor 50%inhibition (EC50) of thewild-type

laboratorystrainHIV-1III B is1-6 µmol/l in lymphoid cell linesand1.1µmol/l against primary HIV-1 subtypeB

isolatesin PBMCs.Tenofovir is alsoactiveagainstHIV-1 subtypesA, C, D, E, F, G, andO andagainstHIVBaL in

primarymonocyte/macrophagecells.Tenofovirshowsactivity in vitro againstHIV-2, with anEC50of 4.9 µmol/l in

MT-4 cells.

Resistance: Strainsof HIV-1 with reducedsusceptibility to tenofovirandaK65Rmutation in reversetranscriptasehave
beenselectedin vitro andin somepatients (seeClinical eff icacy andsafety). Tenofovir disoproxil shouldbeavoided in
antiretroviral-experiencedpatientswith strainsharbouring theK65Rmutation (seesection4.4).In addition,aK70E
substitution in HIV-1 reversetranscriptasehasbeenselected by tenofovirand resultsin low-levelreducedsusceptibility
to tenofovir.

Clinical studiesin treatment-experiencedpatientshaveassessedtheanti-HIV activity of tenofovir disoproxil 245mg
against strainsof HIV-1 with resistanceto nucleosideinhibitors.TheresultsindicatethatpatientswhoseHIV expressed
3 or morethymidine-analogueassociated

mutations(TAMs) thatincludedeithertheM41L or L210Wreversetranscriptasemutationshowedreducedresponseto
tenofovir disoproxil245mg therapy.

Clinical effi cacyandsafety
Theeffects of tenofovir disoproxil in treatment-experiencedandtreatment-naïveHIV-1 infectedadultshavebeen
demonstratedin trials of 48weeksand144weeksduration, respectively.

In studyGS-99-907,550treatment-experiencedadult patientsweretreatedwith placeboor tenofovir disoproxil245mg
for 24 weeks.Themean baselineCD4cell countwas427cells/mm3, themeanbaselineplasmaHIV-1 RNA was 3.4
log10 copies/ml(78%of patientshadaviral loadof < 5,000copies/ml) andthemeandurationof prior HIV treatment

was5.4years.Baselinegenotypicanalysis of HIV isolatesfrom 253patients revealed that94%of patientshadHIV-1
resistancemutationsassociatedwith nucleosidereversetranscriptaseinhibitors,58%hadmutationsassociatedwith
proteaseinhibitorsand48%hadmutationsassociated with non-nucleosidereversetranscriptaseinhibitors.

At week 24 thetime-weightedaveragechangefrom baseline in log10 plasmaHIV-1 RNA levels(DAVG24)was-0.03

log10 copies/mland-0.61log10 copies/mlfor theplaceboandtenofovirdisoproxil245mgrecipients (p < 0.0001). A

statisticallysignificantdifferencein favour of tenofovirdisoproxil245mg wasseenin thetime-weightedaverage
change from baselineat week24 (DAVG24) for CD4count(+13cells/mm3 for tenofovir disoproxil245mgversus-11
cells/mm3 for placebo,p-value= 0.0008).Theantiviral responseto tenofovir disoproxilwasdurablethrough48weeks
(DAVG48 was-0.57log10 copies/ml, proportionof patientswith HIV-1 RNA below 400or 50copies/mlwas41%and

18%respectively). Eight (2%) tenofovirdisoproxil 245mg treated patientsdevelopedtheK65Rmutationwithin the
first 48weeks.

The144-week,double-blind, activecontrolled phaseof studyGS-99-903evaluated theefficacyandsafety of tenofovir
disoproxil 245mgversusstavudinewhenused in combination with lamivudineandefavirenzin HIV-1 infected adult
patientsnaïveto antiretroviraltherapy.Themeanbaseline CD4cell countwas279cells/mm3, themeanbaseline
plasmaHIV-1 RNA was4.91log10 copies/ml, 19%of patientshadsymptomatic HIV-1 infection and18%hadAIDS.

Patientswerestratified by baselineHIV-1 RNA andCD4count. Forty-threepercentof patientshadbaselineviral loads
> 100,000copies/mland39%hadCD4cell counts< 200cells/ml.

By intentto treatanalysis (missingdataandswitch in antiretroviral therapy (ART) consideredasfailure), the
proportionof patientswith HIV-1 RNA below400copies/ml and50copies/ml at48weeksof treatmentwas80%and
76%respectively in thetenofovir disoproxil245mgarm, comparedto 84%and80%in thestavudinearm.At 144
weeks,theproportion of patientswith HIV-1 RNA below 400copies/mland50copies/ml was 71%and68%
respectivelyin thetenofovirdisoproxil245mgarm, comparedto 64%and63%in thestavudinearm.
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Theaveragechangefrom baselinefor HIV-1 RNA and CD4count at 48weeksof treatmentwas similar in both
treatmentgroups(-3.09and-3.09log10 copies/ml; +169and167cells/mm3 in thetenofovir disoproxil 245mgand

stavudinegroups,respectively). At 144weeksof treatment,theaveragechangefrom baselineremainedsimilar in both
treatmentgroups(-3.07and-3.03log10 copies/ml; +263and+283cells/mm3 in the tenofovirdisoproxil245mgand

stavudinegroups,respectively). A consistent responseto treatmentwith tenofovirdisoproxil245mgwasseen
regardlessof baselineHIV-1 RNA andCD4count.

TheK65Rmutation occurredin a slightly higherpercentageof patientsin thetenofovirdisoproxilgroupthantheactive
control group(2.7%versus0.7%).Efavirenzor lamivudineresistanceeitherprecededor wascoincidentwith the
developmentof K65Rin all cases. Eight patientshadHIV thatexpressed K65R in thetenofovirdisoproxil 245mgarm,
7 of theseoccurredduringthefirst 48weeksof treatmentandthelastoneat week96.No furtherK65R development
wasobservedup to week144.Onepatientin thetenofovir disoproxil armdevelopedtheK70Esubstitutionin thevirus.
From boththegenotypicandphenotypicanalysesthere wasnoevidence for otherpathwaysof resistanceto tenofovir.

Data pertaining to HBV
HBV antiviral activity in vitro: The in vitro antiviralactivity of tenofovir against HBV wasassessedin theHepG2
2.2.15cell line. TheEC50 valuesfor tenofovirwerein therangeof 0.14to 1.5µmol/l, with CC50(50%cytotoxicity

concentration)values> 100µmol/l.

Resistance: No HBV mutationsassociatedwith tenofovirdisoproxil resistancehavebeenidentified (seeClinical
efficacy andsafety).In cell basedassays,HBV strainsexpressingthertV173L, rtL180M, andrtM204I/V mutations
associatedwith resistanceto lamivudineand telbivudineshowedasusceptibility to tenofovirrangingfrom 0.7- to 3.4-
fold that of wild-typevirus.HBV strainsexpressing thertL180M, rtT184G,rtS202G/I,rtM204V and rtM250V
mutationsassociatedwith resistanceto entecavir showed asusceptibility to tenofovir rangingfrom 0.6- to 6.9-fold that
of wild-typevirus.HBV strainsexpressingtheadefovir-associatedresistancemutationsrtA181VandrtN236Tshowed
asusceptibility to tenofovirrangingfrom2.9- to 10-fold thatof wild- typevirus.VirusescontainingthertA181T
mutationremainedsusceptibleto tenofovir with EC50 values1.5-fold thatof wild-typevirus.

Clinical effi cacyandsafety
Thedemonstrationof benefit of tenofovir disoproxilin compensatedanddecompensateddiseaseis basedon
virological,biochemicalandserologicalresponsesin adults with HBeAg positive andHBeAgnegativechronic
hepatitis B. Treatedpatientsincludedthosewhoweretreatment-naïve, lamivudine-experienced, adefovirdipivoxil-
experiencedandpatientswith lamivudine and/oradefovir dipivoxil resistancemutationsat baseline.Benefit hasalso
beendemonstratedbasedonhistologicalresponsesin compensatedpatients.

Experience in patients with compensated liver disease at 48 weeks (studies GS-US-174-0102 and GS-US-174-0103)
Resultsthrough48weeksfrom two randomised,phase3 double-blindstudiescomparing tenofovirdisoproxilto
adefovir dipivoxil in adultpatientswith compensatedliver diseasearepresentedin Table3 below.StudyGS-US-174-
0103wasconductedin 266(randomisedand treated) HBeAg positivepatients while studyGS-US-174-0102was
conductedin 375(randomisedandtreated) patients negative for HBeAg andpositivefor HBeAb.

In bothof thesestudies tenofovirdisoproxil was significantly superior to adefovirdipivoxil for theprimary efficacy
endpoint of completeresponse(definedasHBV DNA levels < 400copies/mlandKnodell necroinflammatory score
improvementof at least2 pointswithout worseningin Knodell fibrosis).Treatmentwith tenofovirdisoproxil245mg
wasalsoassociatedwith significantlygreaterproportionsof patientswith HBV DNA < 400copies/ml,whencompared
to adefovir dipivoxil 10mg treatment.Both treatmentsproducedsimilar resultswith regardto histologicalresponse
(definedasKnodellnecroinflammatoryscoreimprovementof at least 2 pointswithout worseningin Knodell fibrosis)
at week48 (seeTable3 below).

In studyGS-US-174-0103a significantly greaterproportionof patients in thetenofovir disoproxil groupthanin the
adefovir dipivoxil grouphadnormalisedALT andachieved HBsAg lossat week48 (seeTable3 below).
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Table 3: Efficacy parameters in compensated HBeAg negative and HBeAg positive patients at week 48

* p-valueversusadefovirdipivoxil < 0.05.
a Complete responsedefinedasHBV DNA levels < 400copies/mlandKnodell necroinflammatory score improvement
of at least2 pointswithoutworseningin Knodell fibrosis.
b Knodell necroinflammatoryscoreimprovementof at least 2 pointswithoutworseningin Knodellfibrosis.
c Medianchangefrom baselineHBV DNA merelyreflects thedifferencebetweenbaselineHBV DNA andthelimit of
detection(LOD) of theassay.
d Thepopulation usedfor analysisof ALT normalisation includedonly patientswith ALT aboveULN atbaseline.n/a=
not applicable.

Tenofovirdisoproxilwasassociatedwith significantly greaterproportionsof patientswith undetectableHBV DNA (<
169copies/ml [< 29 IU/ml]; thelimi t of quantificationof theRocheCobasTaqmanHBV assay), whencomparedto
adefovir dipivoxil (studyGS-US-174-0102;91%,56%andstudyGS-US-174-0103; 69%, 9%), respectively.

Responseto treatmentwith tenofovir disoproxilwascomparable in nucleoside-experienced(n = 51)andnucleoside-
naïve (n = 375)patientsandin patientswith normal ALT (n = 21) andabnormal ALT (n = 405)at baselinewhen
studiesGS-US-174-0102andGS-US-174-0103werecombined.Forty-nineof the51nucleoside-experienced patients
werepreviouslytreated with lamivudine.Seventy-threepercent of nucleoside-experiencedand69%of nucleoside-
naïve patientsachievedcompleteresponseto treatment; 90%of nucleoside-experiencedand88%of nucleoside-naïve
patientsachievedHBV DNA suppression< 400copies/ml. Al l patients with normalALT at baselineand88%of
patientswith abnormal ALT at baselineachievedHBV DNA suppression< 400copies/ml.

Study 174-0102 (HBeAg negative) Study 174-0103 (HBeAg positive)

Parameter

Tenofovir disoproxil
245mg

n = 250

Adefovir
dipivoxil
10 mg

n = 125

Tenofovir disoproxil
245mg

n = 176

Adefovir
dipivoxil
10 mg

n = 90

Complete response (%)a 71* 49 67* 12

Histology
Histologicalresponse(%)b

72 69 74 68

Median HBV DNA reduction from
baselinec

(log10 copies/ml)

-4.7* -4.0 -6.4* -3.7

HBV DNA (%)

< 400copies/ml
(< 69 IU/ml)

93* 63 76* 13

ALT (%)

NormalisedALTd 76 77 68* 54

Serology (%)

HBeAg
loss/seroconversion

HBsAg
loss/seroconversion

n/a

0/0

n/a

0/0

22/21

3*/1

18/18

0/0
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Experience beyond 48 weeks in studies GS-US-174-0102 and GS-US-174-0103
In studiesGS-US-174-0102andGS-US-174-0103,after receivingdouble-blind treatmentfor 48weeks(either
tenofovir disoproxil245mgor adefovirdipivoxil 10mg),patientsrolledoverwith no interruptionin treatmentto open-
labeltenofovirdisoproxil. In studiesGS-US-174-0102andGS-US-174-0103,77%and61%of patientscontinuedin
thestudythroughto 384weeks, respectively. At weeks96,144,192,240,288and384,viral suppression,biochemical
and serologicalresponsesweremaintainedwith continuedtenofovirdisoproxiltreatment(seeTables4 and5 below).

Table 4: Efficacy parameters in compensated HBeAg negative patients at week 96, 144, 192, 240, 288 and 384
open-label treatment

a Based uponLongTermEvaluationalgorithm (LTE Analysis) - Patients whodiscontinuedthestudyat anytimeprior
to week384dueto aprotocoldefinedendpoint,aswell asthosecompletingweek384, are includedin thedenominator.
b 48 weeksof double-blind tenofovirdisoproxil followedby 48weeksopen-label.
c 48 weeksof double-blind adefovirdipivoxil followed by 48weeksopen-label tenofovirdisoproxil.
d Thepopulation usedfor analysisof ALT normalisation includedonly patientswith ALT aboveULN at baseline.
e 48 weeksof double-blind tenofovirdisoproxil followedby 96weeksopen-label.
f 48weeksof double-blind adefovirdipivoxil followed by 96weeks open-labeltenofovirdisoproxil.
g 48 weeksof double-blind tenofovirdisoproxil followedby 144weeksopen-label.
h 48 weeksof double-blind adefovir dipivoxil followed by 144weeks open-label tenofovirdisoproxil.
i 48 weeks of double-blind tenofovir disoproxilfollowedby 192weeksopen-label.
j 48 weeks of double-blind adefovirdipivoxil followed by 192weeksopen-label tenofovir disoproxil.
k Onepatientin thisgroupbecameHBsAg negative for thefirst timeat the240weekvisit andwasongoingin the
studyat the time of thedatacut-off. However, thesubject’s HBsAg losswasultimatelyconfirmedat thesubsequent
visit.
l 48 weeks of double-blind tenofovir disoproxilfollowedby 240weeksopen-label.
m 48 weeksof double-blind adefovirdipivoxil followed by 240weeks open-label tenofovirdisoproxil.
n Figurespresentedarecumulativepercentages basedupona KaplanMeier analysis excludingdatacollectedafterthe
addition of emtricitabineto open-labeltenofovirdisoproxil(KM-TDF).
o 48 weeksof double-blind tenofovirdisoproxil followedby 336weeksopen-label.
p 48 weeksof double-blindadefovirdipivoxil followedby 336weeks open-labeltenofovir disoproxil.n/a= not

Study 174-0102 (HBeAg negative)

Parametera Tenofovirdisoproxil 245mg

n = 250

Adefovirdipivoxil 10 mgroll overto tenofovir
disoproxil245mg

n = 125

Week 96b 144e 192g 240i 288l 384o 96c 144f 192h 240j 288m 384p

HBV DNA (%)

< 400copies/ml
(< 69 IU/ml)

90 87 84 83 80 74 89 88 87 84 84 76

ALT (%)

Normalised
ALTd

72 73 67 70 68 64 68 70 77 76 74 69

Serology (%)

HBeAg loss/
seroconversion

HBsAg loss/
seroconversion

n/a

0/0

n/a

0/0

n/a

0/0

n/a

0/0

n/a

0/0

n/a

1/1n

n/a

0/0

n/a

0/0

n/a

0/0

n/a

0/0k

n/a

1/1n

n/a

1/1n
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applicable.

Table 5: Efficacy parameters in compensated HBeAg positive patients at week 96, 144, 192, 240, 288 and 384
open-label treatment

a Based uponLongTermEvaluationalgorithm (LTE Analysis) - Patients whodiscontinuedthestudyat anytimeprior
to week384dueto aprotocoldefinedendpoint,aswell asthosecompletingweek384, are includedin thedenominator.
b 48 weeksof double-blind tenofovirdisoproxil followedby 48weeksopen-label.
c 48 weeksof double-blind adefovirdipivoxil followed by 48weeksopen-label tenofovirdisoproxil.
d Thepopulation usedfor analysisof ALT normalisation includedonly patientswith ALT aboveULN at baseline.
e 48 weeksof double-blind tenofovirdisoproxil followedby 96weeksopen-label.
f 48weeksof double-blind adefovirdipivoxil followed by 96weeks open-labeltenofovirdisoproxil.
g Figurespresentedarecumulativepercentages basedupona KaplanMeier analysis includingdatacollectedafterthe
addition of emtricitabineto open-labeltenofovirdisoproxil(KM-ITT).
h 48 weeksof double-blind tenofovirdisoproxil followedby 144weeksopen-label.
i 48 weeks of double-blind adefovirdipivoxil followed by 144weeksopen-label tenofovir disoproxil.
j 48 weeks of double-blind tenofovir disoproxilfollowedby 192weeksopen-label.
k 48 weeksof double-blind adefovir dipivoxil followed by 192weeks open-label tenofovirdisoproxil.
l Figurespresentedarecumulativepercentages baseduponaKaplanMeier analysis excludingdatacollectedafterthe
addition of emtricitabineto open-labeltenofovirdisoproxil(KM-TDF).
m 48 weeksof double-blind tenofovirdisoproxil followedby 240weeksopen-label.
n 48 weeksof double-blind adefovir dipivoxil followed by 240weeks open-label tenofovirdisoproxil.
o 48 weeksof double-blind tenofovirdisoproxil followedby 336weeksopen-label.
p 48 weeksof double-blind adefovir dipivoxil followed by 336weeks open-label tenofovirdisoproxil.

Pairedbaselineandweek240liver biopsydata wereavailablefor 331/489patientswho remainedin studiesGS-US-
174-0102andGS-US-174-0103at week240(seeTable 6 below). Ninety-five percent (225/237)of patientswithout
cirrhosisatbaselineand99%(93/94)of patientswith cirrhosisat baselinehadeither nochangeor animprovement in
fibrosis(Ishakfibrosisscore).Of the94patientswith cirrhosisat baseline (Ishak fibrosisscore:5 - 6), 26%(24)
experiencednochangein Ishakfibrosis scoreand72%(68)experiencedregressionof cirrhosisby week240with a

Study 174-0103 (HBeAg positive)

Parametera Tenofovirdisoproxil245mg (as)

n = 176

Adefovir dipivoxil 10mgroll overto tenofovir disoproxil245mg

n = 90

Week 96b 144e 192h 240j 288m 384o 96c 144f 192i 240k 288n 384p

HBV DNA (%)

< 400copies/ml
(< 69 IU/ml)

76 72 68 64 61 56 74 71 72 66 65 61

ALT (%)

Normalised
ALTd

60 55 56 46 47 47 65 61 59 56 57 56

Serology (%)

HBeAg loss/
seroconversion

HBsAg loss/
seroconversion

26/
23

5/
4

29/
23

8/
6g

34/
25

11/
8g

38/
30

11/
8l

37/
25

12/
8l

30/
20

15/
12l

24/
20

6/
5

33/
26

8/
7g

36/
30

8/
7g

38/
31

10/
10l

40/
31

11/
10l

35/
24

13/
11l
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reductionin Ishakfibrosis scoreof at least2 points.

Table 6: Histological response (%) in compensated HBeAg negative and HBeAg positive subjects at week 240
compared to baseline

a Thepopulationusedfor analysisof histologyincludedonly patientswith available liver biopsydata(Missing=
Excluded)by week240.Responseafteradditionof emtricitabineis excluded (total of 17subjectsacrossbothstudies).
b Knodell necroinflammatoryscoreimprovementof at least 2 pointswithoutworseningin Knodellfibrosisscore.
c 48 weeksdouble-blind tenofovirdisoproxil followedby up to 192weeksopen-label.
d 48 weeksdouble-blind adefovirdipivoxil followed by up to 192weeksopen-label tenofovirdisoproxil.

Experience in patients with HIV co-infection and prior lamivudine experience
In a randomised,48-weekdouble-blind, controlledstudyof tenofovir disoproxil245mg in adultpatientsco-infected
with HIV-1 andchronic hepatitisB with prior lamivudineexperience(studyACTG 5127), themeanserumHBV DNA
levelsatbaseline in patientsrandomisedto thetenofovir armwere9.45log10 copies/ml(n = 27). Treatmentwith

tenofovir disoproxil245mgwasassociatedwith ameanchangein serumHBV DNA from baseline, in thepatientsfor
whom therewas48-weekdata,of -5.74log10 copies/ml (n = 18). In addition,61%of patientshadnormalALT at week

48.

Experience in patients with persistent viral replication (study GS-US-174-0106)
Theefficacyandsafetyof tenofovirdisoproxil245mg or tenofovirdisoproxil 245mgplus200mgemtricitabinehas
beenevaluatedin a randomised,double-blind study(studyGS-US-174-0106),in HBeAg positiveandHBeAgnegative
adult patients whohadpersistentviraemia (HBV DNA ≥ 1,000 copies/ml) while receivingadefovir dipivoxil 10mg for
more than24weeks.At baseline,57%of patients randomisedto tenofovirdisoproxil versus60%of patients
randomisedto emtricitabineplustenofovir disoproxiltreatment grouphadpreviouslybeentreatedwith lamivudine.
Overall at week24, treatmentwith tenofovirdisoproxilresultedin 66%(35/53)of patientswith HBV DNA < 400
copies/ml(< 69 IU/ml) versus69%(36/52)of patientstreatedwith emtricitabineplustenofovirdisoproxilfumarate(p
= 0.672).In addition 55%(29/53)of patientstreated with tenofovir disoproxilhadundetectableHBV DNA
(< 169 copies/ml [< 29 IU/ml]; thelimit of quantification of theRocheCobasTaqManHBV assay) versus60%(31/52)
of patientstreatedwith emtricitabineplustenofovirdisoproxilfumarate (p = 0.504).Comparisonsbetweentreatment
groupsbeyondweek24aredifficult to interpretsinceinvestigatorshadtheoption to intensifytreatmentto open-label
emtricitabineplustenofovirdisoproxil. Long-termstudiesto evaluate thebenefit/riskof bitherapywith emtricitabine
plus tenofovirdisoproxilfumarate in HBV monoinfectedpatientsareongoing.

Experience in patients with decompensated liver disease at 48 weeks (study GS-US-174-0108)
StudyGS-US-174-0108is a randomised,double-blind,active controlled studyevaluating thesafety andefficacyof
tenofovir disoproxil(n = 45),emtricitabineplustenofovirdisoproxilfumarate (n = 45), andentecavir(n = 22), in
patientswith decompensatedliverdisease.In thetenofovirdisoproxiltreatment arm,patientshada meanCPTscoreof
7.2,meanHBV DNA of 5.8 log10copies/mlandmeanserumALT of 61U/l at baseline.Forty-two percent(19/45)of

patientshadat least6 monthsof prior lamivudineexperience,20%(9/45)of patientshadprior adefovirdipivoxil
experienceand9 of 45patients(20%)hadlamivudineand/oradefovir dipivoxil resistancemutationsat baseline.The
co-primarysafety endpointswerediscontinuationdueto anadverseeventandconfirmed increasein serumcreatinine≥
0.5 mg/dl or confirmedserumphosphateof < 2 mg/dl.

Study 174-0102 (HBeAg negative) Study 174-0103 (HBeAg positive)
Tenofovir disoproxil

245

n = 250c

Adefovir dipivoxil
10 mgroll overto

tenofovir disoproxil
245mg(
n = 125d

Tenofovirdisoproxil
245 mg

n = 176c

Adefovirdipivoxil
10mgroll overto

tenofovir disoproxil
245 mg
n = 90d

Histological
responsea,b(%)

88

[130/148]

85

[63/74]

90

[63/70]

92

[36/39]
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In patientswith CPTscores≤ 9, 74%(29/39)of tenofovirdisoproxil, and94%(33/35)of emtricitabineplustenofovir
disoproxil treatmentgroupsachievedHBV DNA < 400copies/ml after 48weeksof treatment.

Overall, thedataderivedfrom this studyare too limited to drawanydefinitive conclusionson thecomparisonof
emtricitabineplustenofovirdisoproxil fumarateversustenofovirdisoproxil, (seeTable7 below).

Table 7: Safety and efficacy parameters in decompensated patients at week 48

a p-valuecomparingthecombinedtenofovir-containing armsversustheentecavir arm= 0.622,
b p-valuecomparingthecombinedtenofovir-containing armsversustheentecavirarm= 1.000.

Experience beyond 48 weeks in study GS-US-174-0108
Usinganoncompleter/switch= failureanalysis,50%(21/42)of subjects receiving tenofovir disoproxil,76%(28/37)of
subjectsreceivingemtricitabineplustenofovirdisoproxilfumarateand52%(11/21)of subjects receiving entecavir
achievedHBV DNA < 400copies/mlatweek168.

Study 174-0108
Parameter Tenofovirdisoproxil

245mg

(n = 45)

Emtricitabine200mg/
tenofovirdisoproxil

245mg(asfumarate)
(n = 45)

Entecavir
(0.5 mgor 1 mg)

(n = 22)

Tolerability failure
(permanent
discontinuation of
study drug due to a
treatment emergent
AE)

n (%)a

3 (7%) 2 (4%) 2 (9%)

Confirmed increase
in serum creatinine
≥ 0.5 mg/dl from
baseline or confirmed
serum phosphate of
< 2 mg/dl

n (%)b

4 (9%) 3 (7%) 1 (5%)

HBV DNA n (%)
< 400 copies/ml

n (%)

31/44 (70%) 36/41(88%) 16/22(73%)

ALT n (%)

NormalALT

25/44 (57%) 31/41(76%) 12/22(55%)

≥ 2 point decrease in
CPT from baseline

n (%)

7/27 (26%) 12/25(48%) 5/12(42%)

Mean change from
baseline in CPT score

-0.8 -0.9 -1.3

Mean change from
baseline in MELD
score

-1.8 -2.3 -2.6
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Experience in patients with lamivudine-resistant HBV at 240 weeks (study GS-US-174-0121)
Theefficacyandsafetyof 245mg tenofovir disoproxilwas evaluatedin a randomised,double-blind study(GS-US-
174-0121)in HBeAgpositive andHBeAgnegative patients (n = 280)with compensatedliver disease,viraemia(HBV
DNA ≥ 1,000IU/ml), andgenotypicevidenceof lamivudineresistance(rtM204I/V +/- rtL180M). Only five had
adefovir-associatedresistancemutationsat baseline.Onehundredforty-oneand139adultsubjectswererandomisedto
a tenofovir disoproxil andemtricitabineplustenofovirdisoproxilfumarate treatmentarm, respectively.Baseline
demographicsweresimilar betweenthetwo treatmentarms:At baseline,52.5%of subjectswereHBeAgnegative,
47.5% wereHBeAgpositive, meanHBV DNA level was6.5 log10 copies/ml, andmeanALT was79U/l, respectively.

After240weeksof treatment,117of 141 subjects(83%)randomisedto tenofovir disoproxil hadHBV DNA < 400
copies/ml,and51of 79subjects(65%)hadALT normalisation.After 240weeksof treatmentwith emtricitabineplus
tenofovir disoproxilfumarate,115of 139subjects (83%)had HBV DNA < 400copies/ml,and59of 83subjects(71%)
had ALT normalisation.AmongtheHBeAgpositive subjectsrandomised to tenofovir disoproxil,16of 65subjects
(25%) experiencedHBeAg loss, and8 of 65subjects (12%)experiencedanti-HBe seroconversionthroughweek240.
In theHBeAgpositivesubjectsrandomisedto emtricitabineplustenofovir disoproxilfumarate,13of 68subjects(19%)
experiencedHBeAg loss,and7 of 68subjects (10%)experiencedanti-HBeseroconversionthroughweek240.Two
subjectsrandomisedto tenofovir disoproxilexperiencedHBsAg lossby week 240,butnot seroconversion to anti-HBs.
Five subjects randomisedto emtricitabineplustenofovir disoproxilfumarateexperiencedHBsAg loss,with 2 of these5
subjectsexperiencingseroconversionto anti-HBs.

Clinical resistance
Fourhundredandtwenty-six HBeAgnegative (GS-US-174-0102,n = 250)andHBeAg positive(GS-US-174-0103,n =
176)patientsinitially randomisedto double-blind tenofovir disoproxil treatmentandthenswitchedto open-label
tenofovir disoproxiltreatmentwereevaluatedfor genotypic changes in HBV polymerasefrom baseline.Genotypic
evaluationsperformedonall patientswith HBV DNA > 400copies/ml at week48 (n = 39), 96 (n = 24),144(n = 6),
192 (n = 5), 240(n = 4), 288(n = 6) and384(n = 2) of tenofovir disoproxil monotherapyshowedthatnomutations
associatedwith tenofovir disoproxil resistancehavedeveloped.

Two hundredandfifteenHBeAg negative(GS-US-174-0102,n = 125)andHBeAgpositive(GS-US-174-0103,n = 90)
patientsinitially randomisedto double-blind adefovir dipivoxil treatment andthenswitchedto open-labeltenofovir
disoproxil treatmentwereevaluatedfor genotypic changesin HBV polymerasefrom baseline.Genotypicevaluations
performedonall patients with HBV DNA > 400copies/mlat week 48 (n = 16),96 (n = 5), 144(n = 1), 192(n = 2),
240 (n = 1), 288(n = 1) and384(n = 2) of tenofovirdisoproxilmonotherapy showedthatnomutationsassociatedwith
tenofovir disoproxilresistancehavedeveloped.

In studyGS-US-174-0108,45patients (including9 patientswith lamivudineand/or adefovir dipivoxil resistance
mutationsatbaseline) receivedtenofovirdisoproxil for up to 168weeks.Genotypic datafrom paired baselineandon
treatmentHBV isolateswereavailablefor 6/8patients with HBV DNA > 400copies/mlat week48.No aminoacid
substitutionsassociatedwith resistanceto tenofovirdisoproxil were identifiedin theseisolates.Genotypicanalysiswas
conductedfor 5 subjectsin thetenofovirdisoproxil armpostweek 48.No aminoacidsubstitutionsassociatedwith
tenofovir disoproxilresistanceweredetectedin anysubject.

In studyGS-US-174-0121,141patientswith lamivudineresistancesubstitutionsatbaselinereceivedtenofovir
disoproxil for up to 240weeks.Cumulatively, therewere4 patientswhoexperiencedaviremic episode(HBV
DNA>400copies/ml) at their lasttimepointonTDF. Amongthem, sequencedata from pairedbaseline andon
treatmentHBV isolateswereavailablefor 2 of 4 patients.No aminoacid substitutionsassociatedwith resistanceto
tenofovir disoproxilwereidentifiedin theseisolates.

In a paediatricstudy(GS-US-174-0115),52patients(including6 patients with lamivudineresistancemutationsat
baseline)initially receivedblindedtenofovirdisoproxil for up to 72weeks and then51/52patientsswitchedto open-
labeltenofovirdisoproxil (TDF-TDF group).Genotypicevaluationswereperformedonall patientswithin this group
with HBV DNA > 400copies/mlat week48 (n = 6) andweek 72 (n = 5), week 96 (n = 4), week144(n = 2), week192
(n = 3). Fifty-four patients(including2 patientswith lamivudineresistancemutationsat baseline)initially received
blindedplacebotreatmentfor 72weeks,and52/54patientsfollowedwith tenofovir disoproxil (PLB-TDF group).
Genotypic evaluationswereperformedonall patientswithin this groupwith HBV DNA > 400copies/mlat week96 (n
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= 17), week144(n = 7), andweek192(n = 8). No aminoacid substitutionsassociatedwith resistanceto tenofovir
disoproxil wereidentifiedin theseisolates.

Paediatric population
HIV-1: In studyGS-US-104-0321,87HIV-1 infectedtreatment-experiencedpatients 12 to < 18yearsof agewere
treatedwith tenofovirdisoproxil(n = 45) or placebo(n = 42) in combinationwith anoptimisedbackgroundregimen
(OBR) for 48weeks.Dueto limitationsof thestudy,abenefit of tenofovir disoproxiloverplacebowasnot
demonstratedbasedonplasmaHIV-1 RNA levelsat week24.However, a benefitis expectedfor theadolescent
populationbased onextrapolationof adult dataandcomparativepharmacokinetic data(seesection5.2).

In patientswho receivedtreatmentwith tenofovir disoproxilor placebo,meanlumbarspineBMD Z-scorewas-1.004
and -0.809,andmeantotal bodyBMD Z-scorewas-0.866and-0.584,respectively, at baseline.Meanchangesat week
48 (endof double-blind phase) were-0.215and -0.165in lumbarspineBMD Z-score,and-0.254and-0.179in total
bodyBMD Z-score for thetenofovirdisoproxil andplacebogroups,respectively. Themeanrateof BMD gainwasless
in thetenofovirdisoproxilgroupcomparedto theplacebogroup.At week 48,six adolescentsin thetenofovir
disoproxil groupandoneadolescentin theplacebogrouphadsignificantlumbarspineBMD loss(definedas> 4%
loss).Among28patientsreceiving96weeksof treatmentwith tenofovirdisoproxil, BMD Z-scoresdeclined by -0.341
for lumbarspineand-0.458for total body.

In studyGS-US-104-0352,97 treatment-experiencedpatients 2 to < 12yearsof agewith stable,virologic suppression
on stavudine- or zidovudine-containingregimenswererandomisedto eitherreplacestavudineor zidovudinewith
tenofovir disoproxil(n = 48)or continueon their original regimen (n = 49) for 48weeks.At week48,83%of patients
in thetenofovirdisoproxiltreatmentgroupand92%of patientsin thestavudineor zidovudinetreatmentgrouphad
HIV-1 RNA concentrations< 400copies/ml. Thedifferencein theproportion of patientswhomaintained< 400
copies/mlat week48wasmainly influencedby thehighernumberof discontinuationsin thetenofovirdisoproxil
treatmentgroup.Whenmissingdatawereexcluded,91%of patients in thetenofovirdisoproxiltreatmentgroupand
94%of patientsin thestavudineor zidovudinetreatmentgrouphadHIV-1 RNA concentrations< 400copies/mlat
week48.

Reductionsin BMD havebeenreportedin paediatric patients. In patients who receivedtreatmentwith tenofovir
disoproxil, or stavudineor zidovudine,meanlumbarspineBMD Z-scorewas-1.034and-0.498,andmeantotal body
BMD Z-scorewas-0.471and-0.386,respectively, at baseline.Meanchangesat week48 (endof randomisedphase)
were0.032and0.087in lumbarspineBMD Z-score, and-0.184and-0.027in totalbodyBMD Z-score for the
tenofovir disoproxilandstavudineor zidovudinegroups,respectively. Themean rateof lumbarspinebonegainat
week48wassimilar betweenthetenofovir disoproxil treatmentgroupandthestavudineor zidovudinetreatmentgroup.
Total body bonegainwaslessin thetenofovir disoproxil treatment groupcompared to thestavudineor zidovudine
treatmentgroup.Onetenofovir disoproxil treatedsubject andnostavudineor zidovudinetreatedsubjectsexperienced
significant (> 4%) lumbarspineBMD lossat week48.BMD Z-scoresdeclinedby -0.012for lumbarspineandby -
0.338 for total bodyin the64subjectswhoweretreatedwith tenofovirdisoproxilfor 96weeks.BMD Z-scores were
not adjustedfor heightandweight.

In studyGS-US-104-0352,4 out of 89paediatricpatientsexposedto tenofovirdisoproxildiscontinueddueto adverse
reactionsconsistentwith proximal renaltubulopathy (mediantenofovir disoproxilexposure104weeks).

Chronic hepatitis B: In studyGS-US-174-0115,106HBeAgnegative andHBeAg positivepatientsaged12 to < 18
yearswith chronicHBV infection[HBV DNA ≥ 105copies/ml, elevatedserumALT (≥ 2 x ULN) or ahistoryof
elevatedserumALT levelsin thepast24months]were treated with tenofovir disoproxil245mg(n = 52)or placebo(n
= 54) for 72weeks.Subjectsmusthavebeennaïveto tenofovir disoproxil, but couldhavereceivedinterferonbased
regimens(> 6 monthsprior to screening) or anyothernon-tenofovir disoproxilcontaining oral anti-HBV
nucleoside/nucleotidetherapy(> 16weeksprior to screening).At week72,overall 88%(46/52)of patientsin the
tenofovir disoproxiltreatmentgroupand0%(0/54)of patients in theplacebogrouphadHBV DNA < 400copies/ml.
Seventy-four percent(26/35)of patientsin thetenofovir disoproxilgrouphad normalisedALT at week72comparedto
31%(13/42) in theplacebogroup.Responseto treatmentwith tenofovir disoproxilwascomparablein nucleos(t)ide-
naïve (n = 20)andnucleos(t)ide-experienced (n = 32)patients,including lamivudine- resistantpatients(n = 6). Ninety-
five percentof nucleos(t)ide-naïvepatients,84%of nucleos(t)ide- experiencedpatients,and83%of lamivudine-
resistantpatients achievedHBV DNA < 400copies/ml atweek72.Thirty-oneof the32nucleos(t)ide-experienced
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patientshadprior lamivudineexperience.At week 72,96%(27/28)of immune-active patients (HBV DNA ≥ 105
copies/ml,serumALT > 1.5x ULN) in thetenofovirdisoproxiltreatmentgroupand0% (0/32)of patientsin the
placebogrouphadHBV DNA < 400copies/ml. Seventy-fivepercent(21/28)of immune-activepatients in thetenofovir
disoproxil grouphadnormalALT at week72comparedto 34%(11/32)in theplacebogroup.

After72weeksof blindedrandomizedtreatment, each subjectcouldswitch to open-labeltenofovir disoproxiltreatment
up to week192. After week72,virologic suppressionwas maintainedfor thosereceivingdouble-blind tenofovir
disoproxil followedby open-labeltenofovir disoproxil (TDF-TDF group):86.5%(45/52) of subjects in theTDF-TDF
grouphadHBV DNA < 400copies/mlat week192. Amongthesubjects who receivedplaceboduringthedouble-blind
period, theproportion of subjectswith HBV DNA < 400copies/mL rosesharply aftertheybegan treatmentwith open-
labelTDF (PLB- TDF group):74.1%(40/54)of subjects in thePLB-TDF grouphadHBV DNA < 400copies/ml at
week192. Theproportionof subjectswith ALT normalizationatweek 192in theTDF-TDF groupwas75.8%(25/33)
among thosewhowereHBeAgpositive at baselineand100.0%(2 of 2 subjects)amongthosewhowere HBeAg
negative at baseline. Similar percentagesof subjects in theTDF-TDF andPLB-TDF groups(37.5%and41.7%,
respectively)experiencedseroconversion to anti-HBe throughweek 192.

BoneMineral Density(BMD) datafrom StudyGS-US-174-0115aresummarizedin Table8:

Table 8: Bone Mineral Density Evaluation at Baseline, Week 72 and 192

NA = Not Applicable
aBMD Z-scoresnot adjustedfor heightandweightb Primary
safetyendpoint throughweek72

Baseline Week 72 Week 192
TDF-
TDF

PLB-
TDF

TDF-TDF PLB-
TDF

TDF-TDF PLB-TDF

Lumbar spine
mean (SD)
BMD Z-scorea

−0.42
(0.762)

-0.26
(0.806)

-0.49
(0.852)

-0.23
(0.893)

-0.37
(0.946)

-0.44
(0.920)

Lumbarspine
mean(SD)
changefrom
baseline
BMD Z-scorea

NA NA -0.06
(0.320)

0.10
(0.378)

0.02
(0.548)

-0.10
(0.543)

Wholebody
mean(SD)
BMD Z-scorea

−0.19
(1.110)

−0.23
(0.859)

−0.36
(1.077)

−0.12
(0.916)

−0.38
(0.934)

−0.42
(0.942)

Wholebody
mean(SD)
changefrom
baseline
BMD Z-scorea

NA NA −0.16
(0.355)

0.09
(0.349)

-0.16
(0.521)

-0.19
(0.504)

Lumbarspine
BMD at least
6%decreaseb

NA NA 1.9%
(1 subject)

0% 3.8%
(2

subjects)

3.7%(2
subjects)

Wholebody
BMD at least
6%decrease

NA NA 0% 0% 0% 1.9%
(1 subject)

Lumbarspine
BMD mean%
increase

NA NA 5.14% 8.08% 10.05% 11.21%

Wholebody
BMD mean%
increase

NA NA 3.07% 5.39% 6.09% 7.22%
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TheEuropeanMedicinesAgencyhasdeferred theobligation to submit theresultsof studieswith tenofovirdisoproxil
in oneor moresubsetsof thepaediatricpopulation in HIV andchronichepatitis B (seesection4.2for informationon
paediatricuse).

5.2 Pharmacokinetic properties

Tenofovirdisoproxil is awatersolubleester prodrugwhich is rapidlyconverted in vivo to tenofovir andformaldehyde.

Tenofovir isconvertedintracellularly to tenofovirmonophosphate andto theactivecomponent,tenofovir diphosphate.

Absorption
Following oraladministrationof tenofovirdisoproxilto HIV infectedpatients,tenofovirdisoproxilis rapidlyabsorbed
and convertedto tenofovir.Administrationof multipledosesof tenofovirdisoproxil with amealto HIV infected
patientsresultedin mean(%CV) tenofovirCmax, AUC, andCmin valuesof 326(36.6%)ng/ml,3,324(41.2%)ng·h/ml

and 64.4(39.4%)ng/ml, respectively. Maximum tenofovir concentrationsareobservedin serumwithin onehourof
dosing in thefastedstateandwithin two hourswhen taken with food.Theoral bioavailabilityof tenofovir from
tenofovir disoproxil in fastedpatientswasapproximately 25%.Administrationof tenofovirdisoproxilwith ahigh fat
mealenhancedtheoral bioavailability,with anincreasein tenofovir AUC by approximately40%andCmax by

approximately14%.Following thefirst doseof tenofovir disoproxilin fedpatients,themedianCmaxin serumranged

from213to 375ng/ml. However,administrationof tenofovirdisoproxilwith a light mealdid not havea significant
effect on thepharmacokineticsof tenofovir.

Distribution
Following intravenousadministrationthesteady-statevolumeof distributionof tenofovirwasestimatedto be
approximately800ml/kg. After oral administration of tenofovir disoproxil,tenofoviris distributedto mosttissueswith
thehighestconcentrationsoccurringin thekidney,liver and theintestinal contents(preclinicalstudies).In vitro protein
bindingof tenofovirto plasmaor serumproteinwas lessthan0.7and7.2%,respectively,overthetenofovir
concentration range0.01to 25µg/ml.

Biotransformation
In vitro studieshavedeterminedthatneithertenofovir disoproxilnor tenofoviraresubstratesfor theCYP450enzymes.
Moreover,atconcentrationssubstantially higher(approximately 300-fold) thanthoseobservedin vivo, tenofovir did
not inhibit in vitro drugmetabolism mediatedby anyof themajor humanCYP450isoformsinvolvedin drug
biotransformation(CYP3A4,CYP2D6,CYP2C9,CYP2E1,or CYP1A1/2).Tenofovirdisoproxil at aconcentrationof
100µmol/l hadnoeffectonanyof theCYP450isoforms,exceptCYP1A1/2,wherea small(6%)but statistically
significant reduction in metabolismof CYP1A1/2substratewasobserved.Based on thesedata,it is unlikely that
clinically significantinteractionsinvolving tenofovir disoproxilandmedicinal productsmetabolisedby CYP450would
occur.

Elimination
Tenofovir isprimarily excretedby thekidneyby bothfi ltration andan active tubulartransport systemwith
approximately70-80% of thedoseexcretedunchangedin urinefollowing intravenousadministration.Total clearance
has beenestimatedto beapproximately230ml/h/kg (approximately 300ml/min). Renalclearancehasbeenestimated
to beapproximately160ml/h/kg (approximately 210ml/min), which is in excessof theglomerularfiltration rate.This
indicatesthatactive tubularsecretionis animportant partof theeliminationof tenofovir. Following oral administration
theterminal half-lifeof tenofoviris approximately 12 to 18hours.

Studieshaveestablishedthepathwayof active tubular secretionof tenofovir to beinflux into proximaltubulecell by
thehumanorganicaniontransporters(hOAT) 1 and3 andefflux into theurineby themultidrug resistantprotein4
(MRP4).

Linearity/non-linearity
Thepharmacokineticsof tenofovirwereindependentof tenofovirdisoproxil doseoverthedoserange75 to 600mgand
werenot affectedby repeateddosingat anydoselevel.
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Age
Pharmacokineticstudieshavenot beenperformedin theelderly (over65yearsof age).

Gender
Limited dataon thepharmacokineticsof tenofovir in womenindicatenomajor gendereffect.

Ethnicity
Pharmacokineticshavenot beenspecifically studiedin different ethnic groups.

Paediatric population
HIV-1: Steady-statepharmacokineticsof tenofovirwereevaluatedin 8 HIV-1 infectedadolescentpatients(aged12 to <
18 years)with bodyweight≥ 35 kg. Mean(± SD) Cmax andAUCtau are0.38± 0.13µg/ml and3.39± 1.22µg·h/ml,

respectively.Tenofovirexposureachievedin adolescentpatients receiving oral daily dosesof tenofovirdisoproxil 245
mg wassimilar to exposuresachievedin adultsreceiving once-daily doses of tenofovirdisoproxil245mg.

Chronic hepatitis B: Steady-statetenofovir exposurein HBV infected adolescentpatients
(12 to < 18yearsof age)receivinganoraldaily doseof tenofovir disoproxil245mg wassimilar to exposuresachieved
in adults receiving once-daily dosesof tenofovirdisoproxil 245mg.

Pharmacokineticstudieshavenot beenperformedwith tenofovirdisoproxil245mg tabletsin childrenunder12years
or with renalimpairment.

Renalimpairment
Pharmacokineticparametersof tenofovirweredeterminedfollowing administration of a singledoseof tenofovir
disoproxil 245mg to 40non-HIV, non-HBV infectedadult patientswith varying degreesof renalimpairmentdefined
accordingto baselinecreatinineclearance(CrCl) (normal renal function whenCrCl > 80ml/min; mild with CrCl = 50-
79 ml/min; moderatewith CrCl = 30-49ml/min andsevere with CrCl = 10-29ml/min). Comparedwith patientswith
normalrenal function, themean(%CV) tenofovir exposureincreasedfrom 2,185(12%)ng·h/mlin subjectswith CrCl
> 80ml/min to respectively3,064(30%)ng·h/ml,6,009(42%)ng·h/mland15,985(45%)ng·h/mlin patientswith mild,
moderateandsevererenalimpairment. Thedosing recommendationsin patientswith renalimpairment,with increased
dosing interval, areexpectedto result in higherpeakplasmaconcentrationsandlowerCmin levels in patientswith renal

impairment comparedwith patientswith normal renal function. Theclinical implicationsof this areunknown.

In patientswith end-stagerenaldisease (ESRD)(CrCl < 10ml/min) requiringhaemodialysis,betweendialysis
tenofovir concentrationssubstantially increased over 48hoursachievingameanCmax of 1,032ng/ml andamean

AUC0-48hof 42,857ng·h/ml.

It is recommendedthatthedosingintervalfor tenofovirdisoproxil245mg is modified in adultpatientswith creatinine
clearance< 50ml/min or in patientswhoalreadyhaveESRDandrequire dialysis (seesection4.2).

Thepharmacokineticsof tenofovirin non-haemodialysis patientswith creatinineclearance
< 10ml/min andin patients with ESRD managedby peritoneal or other forms of dialysishavenot beenstudied.

Thepharmacokineticsof tenofovirin paediatricpatientswith renalimpairment havenot been studied.No dataare
availableto makedoserecommendations(seesections4.2and4.4).

Hepaticimpairment
A single245mgdoseof tenofovirdisoproxil was administeredto non-HIV, non-HBV infectedadultpatientswith
varying degreesof hepatic impairmentdefinedaccordingto Child-Pugh-Turcotte(CPT)classification.Tenofovir
pharmacokineticswerenot substantially alteredin subjectswith hepatic impairmentsuggestingthatnodoseadjustment
is requiredin thesesubjects. Themean(%CV) tenofovirCmaxandAUC0-∞ valueswere223(34.8%)ng/mland2,050

(50.8%)ng·h/ml, respectively,in normalsubjects compared with 289(46.0%)ng/ml and2,310(43.5%) ng·h/mlin
subjectswith moderatehepaticimpairment,and305(24.8%)ng/ml and2,740(44.0%)ng·h/mlin subjectswith severe
hepatic impairment.
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Intracellularpharmacokinetics
In non-proliferatinghumanperipheralbloodmononuclear cells (PBMCs)thehalf-life of tenofovirdiphosphatewas
foundto beapproximately50hours,whereasthehalf-life in phytohaemagglutinin- stimulatedPBMCswasfoundto be
approximately10hours.

5.3 Preclinical safety data

Non-clinical safetypharmacologystudiesrevealnospecial hazard for humans.Findingsin repeateddosetoxicity
studiesin rats,dogsandmonkeysat exposurelevels greater thanor equalto clinical exposure levelsandwith possible
relevanceto clinical useincluderenalandbonetoxicity andadecreasein serumphosphateconcentration.Bonetoxicity
wasdiagnosedasosteomalacia(monkeys) andreducedbonemineraldensity(BMD) (ratsanddogs). Thebonetoxicity
in youngadultrats anddogsoccurredat exposures≥ 5-fold theexposurein paediatricor adultpatients;bonetoxicity
occurredin juvenileinfectedmonkeysat veryhighexposures following subcutaneousdosing(≥ 40-fold theexposurein
patients).Findingsin therat andmonkeystudiesindicated thattherewasa substance-relateddecreasein intestinal
absorptionof phosphate with potentialsecondaryreduction in BMD.

Genotoxicity studiesrevealedpositive results in the in vitro mouselymphomaassay,equivocalresultsin oneof the
strainsusedin theAmestest,andweakly positive results in anUDS test in primary rat hepatocytes. However, it was
negative in anin vivo mousebonemarrowmicronucleusassay.

Oral carcinogenicity studiesin ratsandmiceonly revealeda low incidenceof duodenaltumoursat anextremelyhigh
dosein mice.Thesetumoursareunlikely to beof relevanceto humans.

Reproductive studiesin ratsandrabbitsshowednoeffects onmating, fertilit y, pregnancyor foetalparameters.
However, tenofovirdisoproxilreducedtheviability indexandweight of pupsin peri-postnataltoxicity studiesat
maternallytoxic doses.

Theactivesubstancetenofovirdisoproxilandits main transformation products arepersistentin theenvironment.

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Tablet core
Cellulose,microcrystalline
Lactosemonohydrate
Starch,pregelatinised(maize)
Crospovidone(TypeB)
Magnesiumstearate

Film-coating
Hypromellose
TitaniumDioxide (E171)
Macrogol400
Polysorbate80

6.2 Incompatibilities

Not applicable.

6.3 Shelf life

2 years.

After first openingof thebottle:30days.
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6.4 Special precautions for storage

This medicinalproduct doesnot requireanyspecial storageconditions.

6.5 Nature and contents of container

Push-throughOPA-Al -PVC/Al unit-doseblister
Packsizes:30x1,60x1and90x1film-coatedtablets.

White opaquecolour HDPE bottle, containing a silica gel desiccant canisterand purified rayon coils, with a white
opaquepolypropylenechild resistantscrewcap.
Packsizes:30,60 (2x30)and90 (3x30)fi lm-coatedtablets.

Not all packsizesmaybemarketed.

6.6 Special precautions for disposal and other handling

Any unusedmedicinalproductor wastematerial should bedisposed of in accordancewith local requirements.
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