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Summary of Product Characteristics

1NAME OF THE MEDICINAL PRODUCT
TenofovirdisoproxilRowex245mg Film-coatedtables
2 QUALITATIVE AND QUANTITATIVE COMPOSITION

Ead film-coakdtabld contains245mg of tenofovr disoproxl.

Excipient(s)with known effect
Ead tabletcontans 220 mg lactose(asmonohydrag).

For thefull list of excipients,seesection6.1.
3PHARMACEUTICAL FORM

Film-coatedtablet

White coloured,almond shapedhiconwex, film coded tablets, of dimensions 16 mm x 10 mm, debos®d with 'H' on
onesideand'T11'ontheotherside.

4 CLINICAL PARTICULARS

4.1 Therapeutic I ndications

HIV-1 infection
TenofovirdisoproxilRowex245mg film -coaedtabletsareindicaedin combnationwith otherantiretroviral
medcinal productdfor thetreatmentof HIV -1 infected adulss.

In adults,the demonstraon of the benefitof tenofovirdisoprox! in HIV -1 infectionis basedon reaults of onestudyin
treadmentnaivepatientsincluding patiens with a highviral load (> 100,000copies/ml)andstudiesin which tenofovir
disoproxil wasaddedo stablebackgroundherapy(mainly tritherapy)in antiretroviral pre-treatedpaientsexperencing
early virologicd failure (< 10,000copies/m) with the mgority of patientshaving< 5,000copies/ml).

TenofovirdisoproxilRowex245mg film -coaedtabletsarealsoindicated for thetreatmet of HIV -1 infected
adolescentswith NRTI resiganceor toxicities precluding the useof first line agents,agedl2to < 18yeas.

Thechoiceof TenofovirdisoproxilRowex to treatantiretroviral-expeienced patientswith HIV -1 infectionshouldbe
basedonindividual viral resistanceestingand/ortreatmenthistory of patients.

Hepatitis B infection
TenofovirdisoproxilRowex245mg film-coaedtabletsareindicaedfor thetreatmenbf chronic hepatitisB in adults
with:

* compensatebiver diseasewith evidene of actve vira replication, persistentlyelevatedserum alanine
aminotrarsferasg ALT) levelsandhisiologicd evidenceof active inflammadion and/orfibrosis(seesection5.1).

» evidenceof lamivudineresistanthepatiis B virus (see sections4.8and 5.1).
» decompensateliver diseag (seesectons4.4,4.8and5.1).

TenofovirdisoproxilRowex245mg film -codedtabletsareindicaedfor the treatmenbf chronic hepatitisB in
adolescentd 2 to < 18 yearsof agewith:
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» conpensatedliver dissaseandevidenceof immuneacive disease,.e. acive viral replicaton, persistentlyelevatec
serun ALT levek andhistlogicalevidenceof adive inflammaion and/orfibrosis(seesection#4.4,4.8and5.1).

4.2 Posology and method of administration

Therapyshouldbeinitiatedby a physicanexperiencedin themanagenentof HIV infectionandor treatmenbf
chronic hepatits B.

Posdogy
Adults

Therecommendedoseof Tenofovirdisoproxl Rowex for thetreatmentof HIV or for thetreatmenbf chronic
hepaitis B is 245mg (onetablet) oncedaily takenoraly with food.

Chronic hepatitis B
Theoptimaldurationof treatmenis unknown. Treament discontnuaton may be consideredsfollows:

* In HBeAg positivepatientswithoutcirrhosis,treatnentshouldbe admnisteredfor atleast6-12 monthsafterHBe
seroconverson (HBeAg loss andHBYV DNA losswith ani-HBe detection) is confirmedor until HBs
seraconverson or thereis lossof efficacy (seesection 4.4). SerumAL T andHBV DNA levelsshouldbefollowed
regularlyafter treamentdiscontinuatiorto deted anylate virological relapse.

* In HBeAg negativepatientswithoutcirrhosis,treatmentshouldbe administeredat leastuntil HBs seroconversion
or thereis evidenceof loss of efficacy. With prolongedtreament for morethan2 years regularreassessmerg
recommendetb corfirm thatcontinuingthe sdectedtherapyremainsappropriatdor the patient.

Tenofovirdisoproxilmayalsobe availabk asotherformulationsfor the treatmentof HIV-1 infection andchronic
hepattis B in aduls for whoma solid dosagdorm is notappropria¢. Pleasereferto theaccompanyingsummaryof
Product Characeristicsof suitableformulaions

Paediatric population
HIV-1: In adolescentsaiged12 to < 18 yearsandweighing> 35 kg, therecommendeddos of Tenofovir disoproxil
Rowexis 245mg (onetable) oncedaily taken ordly with food (seesections4.8and5.1).

TenofovirdisoproxilRowex245mgtalet is not suitablefor children weighing lessthan35 kg. Othertenobvir
disoproxil formulationsmay be avaiablefor thesepatients. Pleaserefer to theaccompaying Summaryof Product
Characteistics of suitableformulations

The safetyandefficacy of tenofovirdisoproxilin HIV -1 infectedchildren under2 yearsof agehavenot been
established No dat areavailable.

Chronic hepatitis B: In adolescentagedl12to < 18 yearsandweighing > 35 kg, thereconmendeddoseof Tenofovir
disoproxil Rowexis 245mg (onetablet)oncedaily, takenoraly with food (seesections4.8and5.1). Theoptimal
durationof treatnentis currently unknown.

The safetyandefficacy of tenofovirdisoproxilin childrenwith chronic hepditis B aged2 to < 12 yearsor weighing<
35 kg havenot beenestablisied.No dataareavaiable.

Tenofovirdisoproxilmayalsobe availabk asotherformulationsfor the treatmentof HIV-1 infection andchronic
hepaitis B in adolescentagedl2to < 18 yeas for whomasolid dosagdgorm is not appropiate. Pleasereferto the
accompaying Summay of ProductCharateristics of suitable formulations.

Missed dose

If apatient missesa doseof TenofovirdisoproxilRowexwithin 12 hoursof thetime it is usuallytaken,the paient
should take TenofovirdisoproxilRowex with food as soonaspossble andresumetheir normaldosng schedulelf a
patientmissesa doseof TenofovirdisoproxilRowexby morethan12 hoursandit is almosttime for their next dose
the patientshouldnot takethe missed doseand simply resumethe usualdosingschedule
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If the paientvomits within 1 hourof taking TenofovirdisoproxilRowex,anothertabletshouldbetaken. If the patient
vomitsmorethanl houraftertaking Tenofvir disoproxl Rowex theydo not needto takeanotherdose.

Special populations
Elderly
No dataare available on which to makea doserecommendation for patientsoverthe ageof 65 years (seesection4.4).

Renal impairment
Tenofoviris eliminatal by renalexcreton andthe exposureo tenofovir increasesn patientswith renaldysfunction.

Adults

Therearelimited dataon the safetyandeffi cagy of tenofovirdisoproxilin adultpatientswith modeateand severaena
impairment (creatnine clearance< 50 ml/min) andlong-termsafdy datahasnot beenevaluate for mild rend
impairment (creatnine clearanceé0-80 ml/min). Therdore, in adultpatientswith renalimparmenttenofovir disoproxil
should only beusd if the potentialbenefts of treatmentare considerd to outweighthe potentialrisks.Administration
of otherformulaions of tenofovirdisoproxilto provide areduceddaiy doseof tenofovirdisoproxl is recommended
for adult patientswith creatinineclearare < 50 ml/min, including haanodidysis patients Pleasaeferto the Summay
of ProductCharacteristicef suitableformulations.

Mild renal impairment (creatinine clearance 50-80 mi/min)
Limited datafrom clinical studiessuppat oncedaily dosingof 245 mg tenofovir disoproxilin patientswith mild renal
impairment.

Moderate renal impairment (creatinine clearance 30-49 mi/min)

For patiens unabk to takeotheravailabde formulaions suchasgranuleformulationof tenofovirdisoproxilfumarate,
prolongeal doseintervalsusng the 245 mg film-coatal tabletsmaybe usead. Administration of 245mg tenofovir
disoproxil every48hourscanbeusedbasedn modeling of singledosepharmacokineticlatain HIV negativeand
non-HBV infected subjectswith varyingdegree®f renalimpairment includingendstagerenaldiseaseequiring
haemodialysisput hasnot beenconfirmedin clinical studies.Therefore clinical responséo treatnentandrend
functionshouldbe closely monitoredin thesepaients (seesections4.4and5.2).

Severe renal impairment (creatinine clearance < 30 ml/min) and haemodialysis patients

For patiens unabk to takeotheravailabde formulaions suchasgranuleformulationof tenofovirdisoproxilfumarate
and with no alternativetreatmentvailabk, prolongeddoseintervals usingthe 245 mg film -coatediabletsmay be used
as follows:

Severerenalimpairment:245mg tenofvir disoproxilmaybe adminsteredevery 72-96 hours(dosingtwice aweek).

Haemodialyss patients 245mg tenofovirdisoproxilmay be administeredevay 7 daysfollowing completionof a
haemodialysissessio*.

Thesedoseintervaladjugmentshavenot beenconfirmedin clinical studes.Simulationssuggesthatthe prolonged
doseintervalusing TenofovirdisoproxilRowex245mg fil m-coaedtablets is not optimalandcouldresultin increased
toxicity andpossiby inadequateesponseTherefore clinical responséo treatmentandrenalfunction shouldbe
closelymonitored(seesectons4.4and5.2).

* Geneally, onceweeklydosingassuminghreehaemodalysissessionsperweek,eachof appioximately4 hours
durationor after 12 hourscumulativehaemodialysis.

No dosng remmmendationganbe given for nor-haemodialysipatientswith creatinineclearance< 10 ml/min.

Paedatrics
Theuseof tenofovirdisoproxil is notrecomnendedn paediatic paientswith renalimpairment(seesection4.4)
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Hepatic impairment
No dose adjustrrentis requiredin patientswith hepaic imparment(seesections4.4and5.2)

If TenofovirdisoproxilRowex is disconthued in patientswith chronc hepditis B with or without HIV co-infection,
thesepatientsshout be closelymonitoredfor evidenceof exacebation of hepatitis(see secton 4.4).

Method of administration
TenofovirdisoproxilRowextables shoud betaken oncedaily, oraly with food.

A granuledormulation of tenofovir disoproxil fumaratemaybe availablefor patientshavingdifficulty in swallowing
film-coatedtables. Pleasereferto the Sunmary of ProductCharateristics of suitableformulations.

Howeve, in exceptionakircumstance3enofovirdisoproxilRowex245mg film -coatedtabletscanbe administered
following compktedisintegrationof thetable in atleastLO0 ml of water, orangejuice or grapejuice andtaken
immediately

4.3 Contraindications
Hyperseansitivity to theactivesubsanceor to any of the excipientslisted in secton 6.1.
4.4 Special warnings and precautions for use

General
HIV antibodytestingshouldbe offeredto all HBV infecied paientsbeforeinitiating tenobvir disoproxiltherapy(see
below Co-infection with HIV -1 andhepaitis B).

HIV-1

While effecive viral suppressiomvith aniretroviral therapyhasbeen provento substatially reducetherisk of sexual
transmissionaresidurisk cannotbe exduded.Precaitionsto prevent transnissionshouldbetakenin accordance
with nationalguidelines.

Chronic hepatitis B
Patientsmustbe advisedthattenofovirdisoproxilhas notbeenprovento preven therisk of transmissn of HBV to
othersthroughsexualcontactor contamnation with blood. Appropriae precautionsmustcontinueto be used.

Co-administrationof other medicinalproduct

» TenofovirdisoproxilRowex should not be admnisterel concomianty with othermedicinalproductscontaning
tenofovirdisoproxilor tenofoviralafenamile..

» TenofovirdisoproxilRowex should not beadmnisterel concomianty with adefovirdipivoxil.

* Co-administraion of tenofovirdisoproxilanddidanosings not recommended Co-adminigration of tenofovir
disoproxil and didanosingesultsin a40-60%increaein systenic exposureo didanosinghatmayincreasehe
risk of didanosinerelatedadverg reactiongseesedion 4.5). Rardy, pancratitis andlactic acidosissometimes
fatal,havebeenreported Co-administraton of tenofovirdisoproxil anddidanosne ata dose of 400mgdaily has
beenassociatd with asignificantdecrease CD4 cdl count possiby dueto anintracellularinteractionincreasing
phosphorylagd(i.e.active)didanosne.A decreaed dosagenf 250 mg didanosineco-administer& with tenobvir
disoproxil therapyhasbeenassociatedwith reportsof highrates of virologicd failure within seveil tested
combinationsfor thetreatmenf HIV -1 infection.

Triple therapywith nucleogdes/nucleoties

Therehavebeenreportsof a high rateof virological failure andof emergene of resistancataneaty stagein HIV
patientswhentenofovirdisoproxilwascombnedwith lamivudine and aba@vir aswell aswith lamivudineand
didanosineasa oncedaily regimen.

Renalandboneeffect in adultpopulation

Renal effects

Tenofoviris principally eliminatedvia thekidney.Rend failure,rend impairment.elevateccreatinne,
hypophosphatemiaandproximaltubulopdhy (including Fan®ni syndromehavebeenreportedwith the useof
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tendovir disoproxilin clinical practice(seesecton 4.8)

Renal monitoring

It is recommendethatcreatinineclearances calaulatedin all patents prior to initiating therapy with tenofovir
disoproxil andrenalfunction (creatinineclearance andserumphosphag) is also monitoredaftertwo to four weeksof
treament,afterthreemonthsof treatmemandeverythreeto six monthstheredter in patients without rend risk factors.
In patientsatrisk for renalimparment,a morefrequentmonitoring of renalfunctionis required.

Renal management

If seeum phosphatis < 1.5mg/dl (0.48mmol/l) or credinineclearaneis deaeasedo < 50 ml/min in anyadultpatient
receving tenofovirdisoproxil,renalfunction shoutl be re-evduatedwithin oneweek,includingmeasuementsof
blood glucose plood potasiumandurine glucosecon@ntrdions (see secton 4.8, proximal tubulopathy)
Consideratn shouldalso be givento interruptingtreatmentwith tenofovirdisopioxil in adultpatientswith creatinine
clearane decreasetb < 50 ml/min or decreass in serumphosphatto < 1.0mg/dl (0.32mmol/l). Interrupting
treamentwith tenofovr disopioxil shouldalsobeconsideredin caseof progressivaleclineof rend functionwhenno
other causehasbeenidentified.

Co-administration and risk of renal toxicity

Useof tenofovr disoproxilshouldbe avoidedwith concurrentor recentuseof a nephrotoxiamedicinalproduct(e.g.
aminoglycosidesamphotericirB, foscarng gancidovir, pentamidine,vancomycin,cidofovir or interleukin2). If
concamitantuseof tenofovirdisoproxil andnephrotoxt agens is unavoidabk, renalfunctionshouldbe monitored
weekly.

Casef acuterenalfailureafterinitiation of high doseor multiple non-steoidal ani-inflammaory drugs(NSAIDs)
have beenreporedin paients treatedwith tenofovirdisoproxilandwith risk factors for renaldysfunction.If tenofovir
disoproxil is co-administeredvith anNSAID, renalfunction shouldbe monitoredadequately.

A higherrisk of renalimpaimenthasbeenreportal in paientsreceiving tenofovirdisoproxilin combinationwith a
ritonavir or cobicistatboostedoroteasenhibitor. A closemonitoring of renalfunctionis required in thesepatients(see
section 4.5). In paients with renalrisk factors,the co-admnistraton of tenofovirdisopioxil with aboostedorotease
inhibitor shouldbe carefully evaluated.

Tenofovirdisoproxilhasnot beenclinically evalated in paientsreceiving medicinalproductswhich are secetedby
thesamerenalpathway includingthetransporfrotans humanorgantc anion transporte(hOAT) 1 and3 or MRP 4
(eg. cidofovir, a knownnephrotoxianedrcinal produd). Theserenal transportproteinsmay beresponsibldor tubular
secretionandin part,renalelimination of tenofovr andcidofovir. Consguenty, the pharmacokineticsf these
medcinal productswhich aresecretedoy the samerenalpathwayincluding transportprotans hOAT 1 and3 or MRP
4, might be modified if theyareco-adminstered.Unlessclearly neessay, concomitanuseof thesemedicinal
productswhich aresecetedby the samerenalpahwayis notrecommended,butif suchuseis unavoidablerenal
functionshouldbe monitoredweekly (seesedion 4.5).

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

Adult patientswith creatinineclearance< 50 ml/min, including haemodalysispatients:

Therearelimited dataon the safetyandeffi cagy of tenofovirdisoproxilin paientswith impairedrenalfunction.
Thereforetenofovir disoproxilshouldonly be usedif the potental benefts of treatmentareconsderedto outweighthe
potentialrisks.In patientswith severeaend imparment(creatnine clearan@ < 30 ml/min) andin patientswvhorequre
haemodialysisuseof tenofovirdisoproxl is notrecommended.If no alternaive treatmenis available the dosing
interval mustbe adjustedandrenalfunction shouldbe closely monitored(seesections4.2 and5.2).

Bone effects

In HIV infectedpatientsjn a 144-weekcontrolledclini cal studythatcomparedenobvir disopoxil with stavudindgn
combinationwith lamivudineandefavirenzin aniretroviral-naive adult paients,smalldecreasesn boneminenal
density (BMD) of the hip andspinewereobserve in bothtreatmentgroups.Decreasesn BMD of spineand change:
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in bonebiomarkersfrom baselinewere significanty greaerin thetenofovir disoproxiltreament groupat 144 weeks.
Decreases1 BMD of hip were significanly greate in this groupuntil 96 weeks.However, therewasnoincreasedisk
of fracturesor evidencefor clinically relevantboneabnormaitiesover 144 weeks.

In otherstudies(prospeadie andcrosssectonal), themostpronouncd decrasesn BMD were seenin patientstreaed
with tenofovr disopoxil aspartof aregimencontaning aboosedproteaeinhibitor. Alternativetreatmentegimens
should be consderedfor patientswith osteoporosithatare ata highrisk for fractures.

Boneabnormaiti es(infrequentlycontribuing to fractures)may be assocated with proximalrenaltubulopathy(see
section 4.8).

If boneabnormaltiesaresugectedor detected thenappropride consutation shauld be obtained.

Renalandboneeffecs in paediatriqgpopuhtion

Thereareuncertintiesassociatdwith thelong term effects of boneandrenal toxicity. Moreover therevasibility of
renal toxicity cannotbefully ascertainedTherefore a multidisciplinary approachis recommendedo adequatelyveigh
on acaseby casebass the beneft/risk balanceof treatment, dedde the appropriatanonitoringduring treatment
(includingdecisionfor treatmenwithdrawal)and consderthe needfor supplementation.

Renal effects
Renaladversaeactonsconsstentwith proximal rend tubulopahy havebeenreportal in HIV-1 infectedpaediatic
patientsaged?2 to < 12 yearsin clinical studyGSUS-104-0352(seesectons4.8and5.1).

Renal monitoring
Renalfunction (creatinineclearancendserum phosphée) shouldbe evaluaedprior to treatmentand monitored
during treatmentsin adults(seeabove)

Renal management

If se'um phosphat is confirmedto be< 3.0mg/dl (0.96mmol/l) in any paaliatric patientreceivingtenofovir
disoproxil, renalfunction shouldbe re-evaluaedwithin oneweek, includingmeasurementsf blood glucose plood
potassiumandurine glucoseconcentratns(seesecton 4.8, proximd tubulopathy).If renalabnormalitiesare
sugpectedor detectedhenconaultationwith a nephrobgistshouldbe obtanedto considerinterruptionof tenobvir
disoproxil treatment.

Interruptingtreatrmentwith tenofovirdisoproxilshouldalsobe consderedin caseof progressivedeclineof renal
functionwhenno othe causehasbeenidenified.

Co-administration and risk of renal toxicity
Thesamerecommendationapplyasin adults (see abovg.

Renal impairment

Theuseof tenofovirdisoproxil is notrecomnendedn paediatic paientswith renalimpairment(seesectiorn4.2).
Tenofovirdisoproxilshouldnot beinitiatedin paedidric patientswith rend impairmentandshouldbediscontinuedn
paediatric paients who developrenalimpairmentduringtenofovir disoproxiltherapy.

Bone effects
TenofovirdisoproxilRowexmay causeareducion in BMD. Theeffectsof tencfovir disoproxil-asociatecchangesn
BMD onlong-termbonehealthandfuture fracturerisk arecurrently unknown(seesection5.1).

If boneabnormaltiesaredetectedr suspeted in paedatric patients,consulation with an endocrinologisand/or
nephrologistshouldbe obtained.

Liver disease
Safetyandefficacydataarevery limited in liver transplanpdients.

Therearelimiteddataon the safetyandeffi cagy of tenofovirdisoproxilin HBV infeded patientswith decompensate
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liver diseaseandwho havea Child-PugfF-Turcotte (CPT) score> 9. Thesepatientsmaybeat higherrisk of
experiencingserioushepaticor renaladversaeadions. Therdore, hepdobiliary andrenalparamegrsshouldbe closely
monitoredin this patientpopulation.

Exacerbations of hepatitis

Flares on treatment: Spontaneousxacebationsin chronichepattis B arerelaively comnon andarecharacterisedy
transienincreasesn serumALT. After initiating antiviral therapy,serumALT mayincreasein somepatientssee
section 4.8). In paients with compenatedliver diseasetheseincreasesn serumALT are generallynotaccompanié
by anincreasen serumbilirubin concenrationsor hepdic decompensaion. Patientswith cirrhosismaybeat a higher
risk for hepatc deconpengtionfollowing hepaitis exacebaion, and therdore shouldbe monitored closelyduring
therapy.

Flares after treatment discontinuation: Acute exacerbatiomf hepatitishasalsobeenreportedin patientswho have
discontinuechepatitis B therapy. Pog-treatmentexacebationsareusudly associatedvith rising HBV DNA, andthe
majority appeardo be self-limited. However,severeexacebations,including fatdities, have beenrepoted. Hepatic
functionshouldbe monitoredat repeatedntervals with bothclinical and laboraory follow-up for at leasté months
after discantinuaton of hepatitisB therapy.If approprate resunption of hepatitis B therapymaybewarrantedin
patientswith advancediver diseasg or cirrhosis,treatmentdiscontinuéion is not recommendedinceposttreatment
exacerbdion of hepattis may leadto hepdic decmmpensaon.

Liver flaresareespecialy seriousandsonetimes fatal in patientswith decompensatliver disease.

Co-infection with hepatitis C or D: Thereareno dataon the efficacy of tenofovirin patientsco-infectedwith hepatitis
C or D virus.

Co-infection with HIV-1 and hepatitis B: Dueto therisk of devebpmentof HIV resistancetenofovr disopoxil should
only beusedaspartof anapproprateartiretroviral combinaton regimenin HIV/HBV co-infectedpatients Patents
with pre-existing liver dysfuncton, including chronic adive hepatiis, haveanincrease frequencyof liver function
abnormalitiesduringcombinationantiretrovird thergy (CART) and shoutl be monitoredaccordingto standard
practice.If thereis evidenceof worseningliver diseaein sud patients,interruptionor discontinuatiorof treatment
must be consideredHowever,it shouldbe notedthatincreasesof ALT canbepartof HBV cleaanceduringtherapy
with tenofovr, seeaboveExacerbationsf hepaitis.

Usewith certan hepaitis C virusantiviral agents

Co-administation of tenofovirdisoproxil with ledipasvir/sofosbuvihasbeenshown to increasgplasmaconcentations
of tenofovir,especialy whenusedtogethemwith anHIV regimen contaning tenofovirdisoproxilanda
pharmacolknetic enhancer(ritonavir or cobicistat). Thesdety of tenofovir disopoxil in the sdting of
ledipasir/sofosbuvirand a pharmacokietic enhancehasnot beenestablished. The potentialrisksandbenefits
asscciatedwith co-administation of ledipasvir/sofosbuviwith tenofovir disoproxilgivenin conjunctionwith a
boosedHIV proteasenhibitor (e.g.ataanaviror darunair) shoutl be consideed, patticularly in patientsatincreased
risk of renaldysfuncton. Patientgeceivingledipasvir/sofosbuviconconitantly with tenofovirdisoproxil anda
boosedHIV proteasenhibitor shouldbe monitoredfor advesereacionsrelaedto tenobvir disoproxil.

Weight andmefabolicparameters

Anincreasdn weightandin levelsof bloodlipids andglucosemay occur duringantiretroviraltherapy. Suchchanges
may in partbelinked to diseas controlandlife style. Forlipids,thereisin somecasesvidencdor atreatmenteffect,
while for weightgainthereis no strongevidencerelating thisto any particular treatment.For monitoringof blood
lipids andglucosereferencas madeto establshedHIV treamentguideines. Lipid disordes shouldbe manageds
clinically appropriate.

Mitochondrialdysfundion following exposuren utero

Nucleogt)ide analogies mayimpactmitochandrial functionto a variable degreewhich is mostpronouncedvith
stavudine didanosineandzidovudne. Therehavebeenreports of mitochondrialdysfunctionin HIV negativeinfants
exposedin utero andor postnatal to nucleosideanalogues; thesehavepredominantlyconcenedtreatmeniwith
regmenscontainingzidovudine.The main adversereadionsreportel arehaematologicatlisorderganamia,
neutropenia)andmetabolicdisorders(hyperhctdaemia, hypealipaseemia). Theseeventshaveoftenbeentransitory.
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Late onsé neurologicaldisordershavebeenreportedrarely (hyperpnia,convulsion,abnornal behaviour) Whethe
suchneurologicaldisordersaretransientor permanat is currenty unknown.Thesefindings shouldbe consideredor
any child exposedn utero to nucleogt)ide analoguesyho presenivith severeclinical findings of unknownetiology,
particularly neurobgic findings. Thesefindingsdo not affed currentnationalrecommendatimsto useantiretroviral
therapyin pregnanivomento preventvertical transmissiorof HIV.

Immunereactvationsyndrome

In HIV infectedpatientswith severammunedeficiency atthetime of insitution of CART, aninflammatoy reactionto
asymptomaticor resdual opportunstic pathogensnay arise andcauseseiousclinical conditions,or aggravatiorof
symptoms.Typically, suchreactonshavebeen observe within thefirst few weeksor monthsof initiation of CART.
Relevantexanplesare cytomegalovirusetinitis, generéisedandbr focal mycobactaal infections,andPneumocystis
jirovecii pneumonia.Any inflammatory symptomsshouldbe evduated andtreamentinstitutedwhennecessary.

AutoimmunedisordergsuchasGraves diseae)have alsobeenreportel to occurin the settingof immune
reactvation; however,thereportedtime to onsetis morevariable and theseeventscanoccurmany monthsafter
initiation of treatment.

Osteonecrosi

Althoughthe aetiologyis consderedto be multifactorial (including corticosteoid use,alcoholconsimption,severe
immunosuppressiomigherbody massindex),case®f osieonecrosifiavebeenrepoted, patticularly in patientswith
advarcedHIV diseasand/orlong-termexposureto CART. Patentsshouldbe adviedto seekmedicaladviceif they
experiencgoint achesandpain,joint stiffnessor diffi culty in movenent.

Eldedy
Tenofovirdisoproxilhasnot beenstudiedin patients over theageof 65. Elderly patientsare morelikely to have

decreasedenalfuncton; thereforecautionshout be execisedwhentreating elderly patientswith tenofovir disoproxil.
TenofovirdisoproxilRowex245mg film -coaedtabletscontin lactosemonohydrate.Consequentlypatientswith rare

hereditaryproblemsof galactosentolerance,the Lapplactased€ficiency,or glucosegalactosenalabsorptiorshould
not takethis medcinal product.

4.5 Interaction with other medicinal productsand other forms of interaction

Interactionstudieshaveonly beenperformedin aduls.

Basedon theresuls of in vitro experimentandthe known elimination pahway of tenobvir, the potential for CYP450
medatedinteractonsinvolving tenofovirwith othermedidnal produdsis low.

Concomitantusenotreconmended
TenofovirdisoproxilRowexshould not be administerel concomianty with other medicinalproductscontaining
tendovir disoproxilor tenofoviralafenande.

TenofovirdisoproxilRowexshould not be administerel concomianty with adefovir dipivoxil.

Didanosine
Co-administationof tenofovirdisoproxi anddidanosindgs notreconmendel (seesection4.4andTablel).

Renally eliminated medicinal products

Sincetendovir is primarily eliminatedby thekidneys, co-adminstration of tenobvir disopioxil with medicinal
productsthatreducerenal functionor competefor active tubula secreion via transporiproteinshOAT 1, hOAT 3 or
MRP4 (e.g.cidofovir) mayincreag serumconcentationsof tenofovirandbr the co-administerd medicinal producs.

Useof tenofovr disoproxilshouldbe avoidedwith concurrentor recentuseof a nephrotoxiomedicinalproduct.Some
examplesnclude,butarenotlimitedto, aminoglycosids, amphotercin B, foscarnetganciclovir,pentamidine,
vancamycin, cidofovir or intedeukin-2 (seesection4.4).
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Giventhattacroimuscanaffectrenalfunction, closemonitoring is recommendedwhenit is cc-administeredwith

tendovir disoproxil.

Other interactbns

Interactionsetweertenofovirdisoproxiland othe mediinal productsarelistedin Tablel below(increasds
indicatedas“1”, decreas@s”|”, no chargeas” «”, twice daily as“b.i.d.”, andoncedaily as“q.d”).

Table 1: Interactions between tenofovir disoproxil and other medicinal products

areas (dosein mg)

Medicinal product by therapeutic

Effectson drug levels
Mean percent changein AUC, C

C

max’

min

Recommendation concer ning co-
administration with 245 mg
tenofovir disopr oxil

ANTI-INFECTIVES

Antiretrovirals

Protease inhibitors

Atazanaw/Ritonavir
(3009.d./1009.d./300qg.d.)

Atazanawui:

AUC: | 25%
Crax | 28%
Crin' | 26%
Tenofovir:

AUC: 1 37%
Crax 1 34%

Copint 1 29%

No doseadjustnentis recommended.
The increasedxposureof tenofovir
could potentiae tendovir-associated
adverseeventsjncludingrenal
disordes. Renalfunctionshouldbe
closelymonitored(seesection4.4).

Lopinavir/Ritonavir
(400b.i.d/100b.i.d/300q9.d.)

Lopinavir/ritonavir:

No significanteffecton
lopinavir/ritonavirPK paramegrs
Tenofovir:

No doseadjustnentis recommended.
The increasedxposureof tenofovir
could potentiae tendovir-associated
adverseeventsjncludingrenal

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

AUC: 1 32% disordes. Renalfunctionshouldbe
Crhax < closelymonitored(seesection4.4).
Chin 1 91%

Darunavir/Ritonawi Darunavir: No doseadjustnentis recommended.

No significanteffecton
darunavir/rionavir PK paraneters.
Tenofovir:

The increasedxposureof tenofovir
could potentiae tendovir-associated
adverseeventsjncludingrenal

AUC: 1 22% disordes. Renalfunctionshouldbe
Crin' 137% closelymonitored(seesection4.4).
NRTIs
Didanosire Co-administraton of tenofovir Co-administationof tenofovr

disgproxil anddidarosinereaultsin a
40-60% increasen systemicexposure
to didanosnethatmayincreaseherisk
for didanosnerelated advese
reactionsRarely, pancreatitiand
lactic acidoss, sometinesfatal, have
beenreported.

Co-administraton of tenofovir
disgproxil anddidarosineat a doseof
400 mg daily hasbeenassociatedavith
asignificantdecreasén CD4 cell
count, possiblydueto anintracellular

disoproxilanddidanosinas not
recommendesee sectiord.4).

Date Printed 11/04/2017

CRN 2191177

page number: 9



Health Products Regulatory Authority

interactionincreasingohoghorylated
(i.e.active)didanosineA decreasd
dosage of 250mg didanosineco-
administeredvith tenofovirdisoproxil
therapyhasbeenassociatedavith
reportsof high ratesof virological
failure within severakeded
combinationdor thetreatnentof HIV -
1 infection

Adefovir dipivoxil AUC: & Terofovir disoproxilshouldnotbe
Crax < administeredconcurenty with
adefovir dipivoxil (seesectior4.4).
Entecavir AUC: & No clinically significant
Crax < pharmacolnetic interactonswhen
tenofovirdisoproxilwasco-
administeredwith ertecavir.
Hepatitis C virus antiviral agents
LedipasvirGofosbuvir Ledpasvir: Increaseglasms
(90mg/400mgq.d) + AUC: 1 96% concentratonsof
Atazanavir/Ritonavir Cmax:1 68% tenofovirresuting
(300mgq.d./100mg Cmin: 1 118% from co-administration
g.d) + of tenofovir disoproxl,
Emtricitabine/Tenofovir Sofosbuvir. ledipasvir/sofosbuvir
disgoroxil fumarae (200 AUC: & and
mg/300mgq.d.)1 Cmax: < atazanavir/ritonavir
may increaseadvese
GS-3310072: reagionsrelatedto
AUC: & _tenofoyirdisoproxil
Cmax: < includingrenal
o 0 disorders Thesafety
Cmin: 142% of tenofovir disoproxi
. when usedwith
ﬁt&z:gnﬁavw ledipasvir/sofosbuvir
: and a pharnacokinetic
Cmax: < enhancer(e.qg.ritonavir
Cmin: 1 63% or cobidstat) hasnot
. . beenedablished.
Ritonavir:
AUC: & Thecombinaton
Cmax: < should beusal with
Cmin: 1 45% cautionwith frequent
renalmonitoring, if
Emtricitabine: otheralternaivesare
AUC: & not availabk (see
Cmax: — SECti0n4.4).
Cmin: <
Tenofovir:
AUC: &
Cmax:1 47%
Cmin: 1 47%
LedipasvirGofosbuvir Ledpasvir: Increaseglasma
(90mg/400mgq.d) + AUC: & concentratonsof
Darunavir/Ribnavir Cmax: <> tenofovirresuting
(800mgq.d./L100mg Cmin: < from co-admnistration
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of tenofovir disoproxl,

Emtricitabine/Tenofovir Sofosbuvir. ledipasvir/sofosbuvir
disgoroxil fumarae (200 AUC: | 27% and darunaw/ritonavir
mg/300mgq.d.)1 Cmax:| 37% may increaseadvese
readionsrelatedto
GS tenofovirdisoproxil,
3310072: includingrenal
AUC: & disorders Thesafety
Cmax: < of terofovir disoproxl
Cmin: < when usedwith
ledipasvir/sofosbuvir
Darunavir: and a pharmacokinetic
AUC: & enhancer(e.g.ritonavir
. or cobidstat) hasnot
Cm_a>f. < beenedablished.
Cmin: <
Rit . Thecombinaton
A'UOC”?" " should be used with
ol cautionwith frequent
Cmax: < renalmonitoring, if
Cmin: 1 48% otheralternaivesare
L not
Emtricitabine: available(seesectbn
AUC: & 4.4).
Cmax: <>
Crin® ©
Terofovir:
AUC: 1 50%
Crax 1 64%
Cpooin: 1 59%
LedipasvirGofosbuvir Ledpasvir: No dose adjustmentis
(90mg/400mgq.d) + AUC: | 34% recommended. The
Efavirenz/Emtricitabine/Tenofovi| C__ .. | 34% increasedexposureof
r disoproxl fumarate Crrin: | 34% tenofovir could
(600mg/200mg/300mgq.d.) potentiate adverse
Sofosbuvir. read¢ions associateq
AUC: & with tenofovir
Cmax: < disoproxil, including
renaldisorders. Reral
. function should be
28&0’3&9 07 closely monitored (see
Cma>-('<—> section4.4).
Cmin: A
Efavirenz:
AUC: &
Cmax: <>
Cmin: A
Emtricitabine:
AUC: &
Cmax: <
Chin® ©
Terofovir:
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AUC: 1 98%
Crax T 7%
Coin: 1163%

LedipasvirGofosbuvir
(90mg400mgq.d) +

mg/25mg/300mg g.d.)

EmtricitabineRilpivirine/Tenofo
vir disoproxil fumaate (200

Ledpasvir:
AUC: &
Cmax: <
C..e

min

Sofosbuvir,
AUC: &

Cmax: <

GS-331007
AUC:
Cmax: <
C. ..o

min

Emtricitabine:
AUC: &
Cmax: <
Crnin- <
Rilpivirine:
AUC: &
Cmax: <
Conin- <
Terofovir:
AUC: 1 40%
Cmax: <
C....191%

min"

No dose adjustmentis
recommended. The
increasedexposureof
tenofovir could
potentiate adverse
readions associated
with tenofovir
disoproxil, including
renaldisorders. Reral
function should be
closely monitored(see
section4.4).

Sofosbuvir
(400mgaq.d.)+

r disoproxl fumarate

Efavirenz/Entricitabine/Tenofovi

(600mg/200mg/300mgq.d.)

Sofosbuvir,
AUC: &
Cov | 19%

max’

GS-331007
AUC: &

Crax | 23%
Efavirenz:
AUC: &

Cmax: <
Cmin: «
Emtricitabine:
AUC: &

Cmax: <
Cmin: «
Tenofovir:
AUC: &
C

max 1

No doseadustmentis
required.
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25%
Cmin:
L d

! Datageneratedrom simultaneouslosirg with ledipasvi/sofosbuvi. Staggeredadminigration (12 hours apat)
providedsimilar results.

2 The predominantirculatingmetabolie of sofosbuuvir.

Studiesconductedwvith othermedicinalproducts

Therewereno clinically significantpharmaokinetic interactonswhen tenofovirdisopoxil wasco-administeedwith
emtricitabine,lamivudine jndinavir, efavirenz, nelfinavir, saquinair (ritonavirboosted) methadonesibavirin,
rifampicin,tacrolimus, or the hormonalcontacepive norgesimate/ehinyl oestadiol.

Tenofovirdisoproxilmud betakenwith food, asfood enhancesthe bioavalability of tenofovir(seesection5.2).
4.6 Fertility, pregnancy and lactation

Pregnancy
A modeateamountof dataon pregnantvomen(betwveen 300-1,000pregnang outcomes)ndicateno malformations

or foetd/neonaal toxicity associateavith tenofovirdisoproxil. Animal studiesdo notindicatereproductiveoxicity
(seesection 5.3). Theuse of tenofovirdisoproxilmay be considerd duringpregiancy,if necessar.

Breastfeedng
Tenofovirhasbeenshownto beexcretedn human milk. Thereis insufficient informationon the effectsof tenovir in

newborns/nfants.ThereforeTenofovirdisoproxl Rowexshout notbe usedduring breastfeeding.

Asagenerakule,it isrecommendethatHIV andHBV infectedwomendo not breastfeedtheirinfantsin orderto
avoid transmssionof HIV andHBYV to theinfant

Fertility
Therearelimitedclinical datawith respet to the effed of tenofovr disoproxilon fertility. Animal studiesdo not

indicateharnful effect of tenofovirdisoproxil onfertili ty.
4.7 Effects on ability to drive and use machines

No studies on the effectson the ability to drive and usemachneshavebeen perfomed.However patientsshouldbe
informedthatdizzinesshasbeenreportedduring treatmentwith tenofovr disoproxil.

4.8 Undesirable effects

Summaryof the safetyprofile

HIV-1 and hepatitis B: In patientsreceving tenofovirdisoproxil rareeventsof renalimpaiment,renalfailureand
proximd renaltubulopahy (including Fanconisyndrome)someimes leading to boneabnormalitieginfrequently
contributing to fractureshavebeenrepated. Monitoring of rend function is recommendedor patientsreceiving
tendovir (seesecton 4.4).

HIV-1: Approximatly onethird of paients can be expecedto experienceadvesereactiondollowing treatmentwvith
tendovir disoproxilin combinaton with otherantirdroviral agens. Thesereactionsare usuallymild to moderate
gastrointesinal everis. Approximately 1% of tenofovirdisoproxil-treaked adultpatientsdiscontinuedreatmentueto
thegadrointestinalevents

Co-administation of tenofoviranddidanosinas notrecomnendedasthis may resultin anincreasedisk of advese
reactons(seesedion 4.5). Rarely, pancrettis andlactic acidosis,someimes fatd, havebeenreported(seesection
4.4).
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Hepatitis B: Approximatelyonequarterof patientscanbe expededto experienceadversereactiondollowing treatmen
with tenofovr disopoxil, mostof whicharemild. In clinicd trials of HBV infected patientsthe maost frequently
occurringadverseeadion to tenofovir disoproxil was nausea(5.4%).

Acuteexacerbabn of hepatitishasbeenreporedin paientson treatmentas well asin patientswho havediscontinued
hepaitis B therapy(see section4.4).

Tabulatedsummay of adversegeactons
Assessmdrof advere reactiondor tenofovirdisoproxilis bas& on sdety daa from clinical studiesandpost
marketingexperience.All adverg reactionsarepresenédin Table 2.

HIV-1 clinical studies: Assesmentof adversaeacionsfrom HIV -1 clinica studydatais bas& on experencein two
studiesin 653treamentexperienceghaientsrecaving treamentwith tenofovirdisopioxil (n = 443)or placebon =
210)in combinaion with otherantiretroviralmedidgnal produds for 24 weeksandalsoin adoubleblind comparative
controlled study in which 600treatnentnaivepaients received treament with tenofovirdisoproxil245mg (n = 299)
or stavudine(n = 301)in combinationwith lamivudineandefavirenzfor 144 weeks.

Hepatitis B clinical studies: Assessmenbf adwers reactiondrom HBV clinicd studydatis primarily basedn
experiencan two double-blind comparativecontrolled studies in which 641 adultpatientswith chronichepatitisB and
compensitedliver diseaseeceivedreatmentwith tenofovir disoproxil245mg daily (n = 426) or adebvir dipivoxil 10
mg daily (n = 215)for 48 weeks.The adverseaeadionsobservedvith continuel treatmenfor 384 weeks were
consistentwith the safey profil e of tenofovirdisoproxil After aninitial dedine of appoximately-4.9 ml/min (using

CockcroftGaultequaion) or -3.9 ml/min/1.73m? (usingmadification of dietin renaldiseas¢gMDRD] equation) after
thefirst 4 weeksof treatmenttherateof annualdecline postbaselhe of rend functionreporedin tenobvir disopoxil

trededpatentswas-1.41ml/min peryear(usingCockcroftGaul equdion) and -0.74ml/min/1.73m? peryear(using
MDRD equation).

Patients with decompensated liver disease: The safetyprofile of tenofovr disoproxilin patientswith decompeasded
liver diseasavasassesadin adoubleblind acive contolled study(GS-US-1740108)in which adultpatientsreceivec
treamentwith tenofovr disopioxil (n = 45) or emtricitabineplustenofovirdisopoxil fumaratgn = 45) or entecavir
(n=22) for 48 weeks.

In thetenofovirdisoproxiltreatmentrm, 7% of patientsdiscontnuedtreatmentdueto anadverg event;9% of patient:
experienced confirmedincreasan serumcreatnine of > 0.5mg/dl or confirmedserumphosphatef < 2 mg/dl
throughweek48; therewereno statigically significant differencesbetwweenthe combinedtenofovir-containng arms
and the entecavirarm. After 168weeks 16% (7/45) of thetenofovirdisoproxilgroup,4% (2/45) of theemtricitabine
plus tenofovirdisoproxilfumarae group,and14% (3/22) of theentecavir groupexperencedtolerability failure.
Thirteenpercent(6/45) of the tenofovirdisoprox| group,13% (6/45) of the emricitabineplustenofovir disopioxil
fumarategroup,and9% (2/22) of the entecavr grouphad a confirmedincreasan seum creatinine> 0.5 mg/dl or
confirmedserumphosphat®f < 2 mg/d.

At week 168, in this populationof patieris with decompensded liver diseae therateof deathwasof 13% (6/45)in the
tendovir disoproxilgroup,11% (5/45) in the emtricitabineplustenofovirdisoproxilfumarategroupand14% (3/22)in
theentecaui group. Therateof hepatocelltdr caranomawas18% (8/45)in thetenofovirdisoproxilgroup, 7% (3/45)
in theemtricitabine plustenofovirdisoproxil fumarae groupand9% (2/22)in the entecavirgroup.

Subjectswith a high basline CPT scorewereat higherrisk of devdoping serousadverseeventyseesection4.4).

Patients with lamivudine-resistant chronic hepatitis B: No newadverseaeactiongo tenofovirdisoproxilwere identified
fromarandomsed,doubleblind study(GSUS-1740121)in which 280lamivudineresistanpatientsreceived
treamentwith tenofovr disopioxil (n = 141)or emtricitabinétenofovir disoproxilfumarate(n = 139)for 240weeks.

Theadversaeactonswith supected(atleastpossibe) relationshipto treament are listed belowby body systemorgan
classandfrequencyWithin eachfrequency grouping, undesiableeffeds arepresentedn orderof decreasing
seriousnessFrequenciearedefinedasvery 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 adver sereactions associated with tenofovir disoproxil based on clinical study
and post-mar keting experience

Frequency Tenofovir disopr oxil

Metabolism and nutrition disorders:

Very common: hypophosphatemat

Uncommon: hypokalaemi&

Rare: lactic acidosis

Nervous system disorders:

Very common: dizziness

Common: headache

Gastrointestinal disorders:

Very common: diarrhoeayomiting, nausea

Common: abdominalpain,abdomin&distension, flatulence

Uncommon: pancreatit

Hepatobiliary disorders:

Common: increagdtransaminaes

Rare: hepaticsteatoss, hepattis

Skin and subcutaneous tissue disorders:

Very common: rash

Rare: angioedera

Muscul oskeletal and connective tissue disorders:

Uncommon: rhabdomyolysi$, musculaweakness
osteomala@ (manfestedasbonepainandinfrequenty contributingto fraciures)L 2

Rae: myopathy*

Renal and urinary disorders:

Uncommon: increagd creatinne, proximd rend tubulopdhy (including Fanconisyndromeg
acuterenalfailure,renalfailure, acutetubular neaosis,nephrtis (including acuteinterstitial

Rare: nephritis)?, nephrogeniaiabetesnsipidus

General disorders and administration site conditions:

Very common: aghenia

Common: fatigue

1 This adverseaeactionmayoccurasa corsequene of proximd rend tubulopathy.lt is not consideredo be causally
asscciatedwith tendovir disoproxil in the absenceof this condtion.

2 This adversereactionwasidentified throughpostmarketing survellancebut not obsevedin randomisedtontmolled
clinical trials or thetenofovirdisoproxilexpandedaessprogran. Thefrequencycategoy wasestimatedrom a
statisticalcalcultion basedn thetotal numbe of patients expose to tenofovir disoproxilin randomiseaontmolled
clinical trials andthe expandedccesgprogram(n = 7,319).

Descriptionof selectechdversaeactions

HIV-1 and hepatitis B:

Renal impairment

Astenofour maycauseaenaldamagemonitoring of renalfunction isrecomnended(seesectionst.4 and4.8 Summay
of thesafey profile). Proximalrenaltubulopathygeneally resolved or improved aftertenovir disoproxil
discontinuationHowever,in sone patientsdeclinesin creatinine clearancedid not completelyresolvedespie
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tendovir disoproxildiscontinuabn. Patients at risk of renalimpairment(sud aspatientswith baselinerenalrisk
facors,advanced|V diseas, or patientsreaiving concomitintnephrotoxicmedicationspreat increasedrisk of
experiencingncomnplete recoveryof renal function despitetenofovirdisoproxl discontinuatior(seesection4.4).

HIV-1:

Interaction with didanosine

Co-administation of tenofovirdisoproxi anddidanosinas notrecommendel asit resultsin a40-60%increasan
systemicexposurdo didanosinghatmay increaseherisk of didanosinerelated advesereadions (seesedion 4.5).
Rarely, pancreatis andlactic acidosis someimesfatal, have beenreported.

Metabolic parameters
Weight andlevels of bloodlipids andglucosemay increaseduringaniretroviral therapy(seesecton 4.4).

| mmune reactivation syndrome

In HIV infectedpatientswith severammunedeficiency at thetime of initiation of CART, aninflammatoryreactionto
asymptomaticor resdual opportunstic infecions may arise.Autoimmunedisorders (suchasGraves diseasehave
also beenreportedhowever thereportedime to onsetis morevariableandthes eventscanoccurmany monthsafter
initiation of treament(seesection4.4).

Osteonecrosis
Caseof osteonecrosibavebeenrepoted, partiaularly in patientswith generally acknowedgedrisk factors,advanced
HIV diseaser long-termexposireto CART. Thefrequency of thisis unknown(seesedion 4.4).

Hepatitis B:

Exacerbations of hepatitis during treatment

In studieswith nucleosidenaivepatients orn-treatnentALT elevations> 10timesULN (upperlimit of norma) and> 2
timesbaselineoccurredn 2.6%of tenofovirdisoproxil-treatdpaients. ALT elevationshada mediantime to onsetof
8 weeks resolvedwith continuedreatmentand, in amgority of casesyere associateavith a> 2 log;, , copies/ml

reductionin viral loadthatprecedeabr coincidedwith the ALT elevation. Peiiodic monitoringof hepaticfunctionis
recanmendediuringtreatmeniseesecton 4.4).

Exacerbations of hepatitis after discontinuation of treatment
In HBV infected patiens, clinical andlabordory evidenceof exacerbdionsof hepatitis haveoccured after
discontinuatiorof HBV therapy(seesecton 4.4).

Paedatric population

HIV-1

Assessmdrof adverg reactionss basedn two randomisedrials (studiess GSUS-1040321andGSUS-104-0352)in
184 HIV -1 infected paediatrigpatients(aged? to < 18 years)who recevedtreatmentwith tenofvir disoproxil (n = 93)
or placebdactive comparatofn = 91) in conbinaion with otherantiretroviral agentfor 48 weeks(seesection5.1).
Theadversaeactonsobservedn paediatic paients who receivedtreatnentwith tenofovirdisoproxilwere consistent
with thoseobservedn clinical studiesof tenofovir disoproxl! in aduls (see section4.8 Tabulated summary of adverse
reactions and 5.1).

Reductionsn BMD havebeenreportedn paaliatric paients. In HIV -1 infecedadolescentdhe BMD Z-scores
obseredin subjectsvho receivedenofovr disoproxilwere lower than thoseobservedn subjectsvhoreceived
placebo.In HIV-1 infectedchildren,the BMD Z-scoresobservedn subjectsvho switchedto tenofov disoproxilwere
lower thanthoseobservedn subjectsvho remainedon their stavudine- or zidovudinecontainingregimen (seesection:
4.4 and5.1).

In study GSUS-104-0352,4 out of 89 padliatric patientsexposedo tenofovirdisoproxil (mediantenofovir disopril
exposure312weeks discontinueddueto advesereacionsconsstentwith proximalrenaltubulopathy Sevenpatients

had estimatedylomerular filtration rate(GFR)values between 70 and90 mL/min/1.73 m2. Amongthem two patients
experienced clinically meaningfuldecine in estmaied GFRwhich improvedafter discontinuatiorof tenofovir
disoproxil.
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Chronic hepatitis B

Assessmdrof advere reactiondgs basedn onerandomsed study(studyGSUS-174-0115)in 106 adolescat patients
(12 to < 18 yearsof age)with chronichepatiis B receiving treatmentwith tenofovirdisopioxil 245mg (n = 52) or
placebo(n = 54) for 72 weeks.The adverseaeactionsobservedn adolescat patientswvho receivedreatmenivith
tendovir disoproxilwereconsistentvith thoseobservedn clinical studiesof tenofovir disoproxilin adults (seesectior
4.8 Tabulatedsummaryof adversaeactonsand5.1).

Reductionsn BMD havebeenobservedn HBV infecedadokes@nts.TheBMD Z-scoresobsevedin suljectswho
recevedtenofovr disoproxilwerelowerthanthoseobservedn subgect who receivedplacebo(seesectionst.4 and
5.1).

Other special popuktion(9

Elderly

Tenofovirdisoproxilhasnot beenstudiedin patients over theageof 65. Elderly patientsare morelikely to have
decreasedenalfuncton, thereforecauton shouldbe exerdésed when treding eldedy patientswith tenofovirdisoproxil
(seesectin 4.4).

Patients with renal impairment

Sincetendovir disoproxilcancau renaltoxicity, closemonitoring of renal functionis recommendeth adultpatients
with renalimpairmenttreatedwith tenofovirdisoproxil (seesectons4.2,4.4amnd 5.2). The useof tenofovirdisoproxil
isnat recomnendedn paediatrigpatients with rend impairment(seesec¢ions4.2and4.4).

Reportingof suspecteddverseaeactions

Reportingsuspecte@dverseaeactionsafterauthorisaton of the medicinal productis important.lt allows cortinued
monitoring of the bendit/risk balanceof the medidnal produd. Heathcae professionalsre askedo reportany
sugpectedadverseeactionsvia HPRA Pharnacovigilance EarlsfortTerrag, IRL - Dublin 2; Tel: +3531 6764971,
Fax:+3531 6762517 Webste: www.hpra.ie E-mai: medsafey@hpra.ie

4.9 Overdose

Symptoms

If overdoseoccursthe patientmustbe monitoredfor evidene of toxicity (seesections4.8and5.3),andstandard
suppative treatmentappliedasnecesary.

Management
Tenofovircanberemovedoy haemodialysisthe median haanodidysis clearanceof tenofoviris 134 ml/min. It is not

knownwhethertenofovr canberemovedby peritonealdialysis.
5PHARMACOLOGICAL PROPERTIES
5.1 Phar macodynamic properties

Pharmacotherapeutigroup:Antiviral for systenic use;nucleosideandnucleotice revesetranriptaseinhibitors, ATC
code: JO5AF07

Mechanisnof acion and pharmacodynaio effeds

Theprodrugtenofovirdisoproxil is aborbedand convertel to the active subsaincetenofovir,whichis a nucleoside
monophosphte (nucleotde)analogueTenofovr is thenconvertedo the active metabolite tenofovirdiphosphatean
obligatechaintermimator, by constitutivel expresse celular enzymes. Tenofovirdiphosphatédnasanintracellularhalf-
life of 10 hoursin activatedand50 hours in resting peripheal blood mononuclear cells(PBMCs). Tenofovir
diphosphatenhibits HIV -1 reversdransciptaseandthe HBV polymeraseby directbindingcompetitionwith the
natural deoxyribonuatotidesubgrateand,after incorporaion into DNA, by DNA chaintermination.Tenofovir
diphosphates a weakinhibitor of celular polymeraes a, 3, andy. At concentratnsof up to 300 umol/l, tenofovr has
also shownno effecton the synthess of mitochondral DNA or the producton of lactic acidin in vitro assa.
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Data pertaining to HIV
HIV antiviral activity in vitro: The concentrabn of tenofovirrequiredfor 50%inhibition (EC) of the wild-type

labaatorystrain HIV -1, 5 is 1-6 umol/l in lymphoid cell linesand1.1 umol/l aganst primary HIV -1 subtypeB
isolaesin PBMCs.Tenofovir is alsoactiveagainstHIV -1 subtypesA, C, D, E, F, G, andO andagainstHIV g, in
primary monocyte/macrophageells. Tenofovirshowsactvity in vitro againstHIV -2, with anEC;; of 4.9 pmol/l in
MT-4 cells.

Resistance: Strainsof HIV -1 with reducedsusceptibiliy to tenofoviranda K65R mutaion in reversetranscriptaséave
beenselectedn vitro andin somepatierts (seeClinical efficacy andsafey). Tendovir disoproxil shouldbeavoided in
antiretroviralexperiencegbatientswith stransharbourng the K65R mutéion (seesection4.4).In addition,a K70E
substitutian in HIV -1 reversdranscriptaséasbeenselected by tenofovirand resultsin low-levelreducedsusceptibility
to tenofovir.

Clinical studiesin treamentexperencedpatientshaveassessetheanti-HIV activity of tenofovr disopioxil 245mg
against stransof HIV-1 with resistance&o nucleosidenhibitors. TheresultsindicatethatpatientswhoseHIV expresse:
3 or morethymidine-analogueas®ciated

mutations(TAMS) thatincludedeitherthe M41L or L210Wreversdranscripasemutationshowedreducedesponséo
tendovir disoproxil245mg therapy.

Clinical effi cacyandsafety
Theeffeds of tenofovir disoproxilin treamentexperiencedandtreatmentnaiveHIV -1 infectedadultshavebeen
demonstragdin trials of 48 weeksand144weeksduraton, respe&tively.

In study GS99-907,550treatmentexperienced adul patientsweretreatedwith placeboor tenofour disoproxil245mg
for 24 weeks.Themean baline CD4 cell countwas427 cellsimm?, themeanbaseine plasnaHIV-1 RNA was 3.4
log, , copies/ml(78%of patientshada viral load of < 5,000copies/m) andthe meandurationof prior HIV treamert

wasb.4yeas. Bazlinegenotypicanalyss of HIV isolaesfrom 253 paients reveded that94% of patientshadHIV -1
resistancenutatonsassociatedvith nudeosiderevasetranscripaseinhibitors,58% hadmutatics associatedvith
proteaseénhibitorsand48% hadmutationsassocated with non-nucleoside revesetranscriptasenhibitors.

At week 24 thetime-weightedaveragechangerom baseinein log,; plasmaHIV-1 RNA levels(DAV G24)was-0.03
log, , copies/mland-0.61log, , copies/mlifor the placeboandtenofovirdisoproxil245mg recipierts (p < 0.0001) A
statistically significantdifferencein favour of tenofovirdisoproxil245mg was seenn thetime-weightedaveiage
change from baseine atweek24 (DAVG24) for CD4 count(+13 cells/mm? for tenofovi disoproxil245mgversus-11

cells/mn® for placebo p-value= 0.0008) Theantivird responséo tenofovir disoproxilwasdurablethrough48 weeks
(DAVGA48 was-0.57log, , copesml, proportionof patientswith HIV-1 RNA below 4000r 50 copies/miwas41% and

18% respectivey). Eight (2%) tenofovirdisoproxl 245mg treatel patientsdevelopedhe K65R mutationwithin the
first48 weeks.

The 144-week,doubleblind, activecontrolled phaseof studyGS-99-903 evaluatel the efficacy andsafey of tenofovir
disoproxil 245mg versusstavudne whenused in combindion with lamivudineandefavirenzin HIV -1 infected adult

patientsnaiveto antiretroviraltherapy.The meanbasdine CD4 cdl countwas279 cells/mn?, the meanbaselne
plasmaHIV-1 RNA was4.91log, , copiegml, 19%of patientshadsymptomait HIV -1 infection and18%hadAIDS.

Patientswerestratfied by baselineHIV -1 RNA and CD4 count Forty-threepercentof patientshadbaselineviral loads
> 100,000copies/mland39% hadCD4 cel counts< 200cells/ml.

By intentto treatanalyss (missingdataandswitch in antiretroviral thergpy (ART) consideredsfailure), the
proportionof patientswith HIV -1 RNA below400 copies/iml and 50 copies/nh at 48 weeksof treatmentvas80% and
76% respectivey in thetenobvir disoproxil245mg arm, compaedto 84%and 80%in the stavudnearm.At 144
weeks the propotion of patientswith HIV -1 RNA below 400 copies/mland50 copies/nh was 71%and68%
respectivelyin thetenofovirdisoproxil245 mg arm, conparedto 64%and 63%in the stavudinearm.
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Theavemlgechangdrom baslinefor HIV-1 RNA and CD4 count at 48 weeksof treatmentwas similar in both
treamentgroups(-3.09and-3.09log, , copiedml; +169and167 cellsmm? in thetenofovi disgproxil 245mgand

stavudinegroups respedwely). At 144weeksof treatment,the averaye changefrom baselineemanedsimilar in both
treamentgroups(-3.07and-3.03log, , copiegml; +263and+283cellsinmd in the tenofovirdisoproxil 245mg and

stavudinegroups respeawely). A consstent regponseto treatmentwith tenofovirdisoproxil245mgwas seen
regardlessof baselineHIV-1 RNA andCD4 count

The K65R mutaton occurredn a dightly higherpercentageof paientsin thetenofovirdisoproxilgroupthantheactive
control group(2.7%versud).7%).Efavirenzor lamivudine resstanceeither precedear wascoincidentwith the
developmentof K65Rin all caes Eight patentshadHIV thatexpressd K65R in thetenofovirdisoproxil 245mgarm,
7 of theseoccurredduringthefirst 48 weeksof treatnentandthelastoneat week96. No furtherK65R development
wasobservedip to week144.0ne patientin thetenofovr disoproxl armdevelgpedthe K70E substitutionin thevirus.
From boththe genotypicandphenotypicanal/sesthere wasno evidence for otherpathwaysof resistanceo tenofovir.

Data pertaining to HBV
HBV antiviral activity in vitro: Thein vitro antiviral activity of tenofour aganst HBV wasassesedn theHepG2
2.2.15cellline. The EC;, valuesfor tenofovirwerein therangeof 0.14to 1.5 pmol/l, with CC50(50% cytotoxicity

concentraton) values> 100 umol/I.

Resistance: No HBV mutationsassociadwith tenofovirdisoproxl resistane havebeenidentified (seeClinical
efficacy andsafety).In cell basedassays HBV strainsexpressinghertV173L, rtL180M, andrtM2041/V mutaions
asscciatedwith resstanceo lamivudine and telbivudine showeda suscetibility to tenofovirrangingfrom0.7- to 3.4-
fold tha of wild-typevirus.HBV strainsexpresing thertL180M, rtT184G,rtS202G/1,rtM204V and rtM250V
mutationsassocatedwith resistanceo ente@vir showel a suscetibility to tenofovir rangingfrom 0.6- to 6.9-fold that
of wild-typevirus. HBV strainsexpressinghe addovir-associadresistamcemutationsrtA181V andrtN236T showed
asuscetibility to tenofovirrangingfrom 2.9 to 10-fold thatof wild- typevirus.Viruses containingthe rtA181T
mutationremainedsusceptibleo tenofovir with EC; valuesl.5fold thatof wild-typevirus.

Clinical effi cacyandsafety

Thedemonstationof beneft of tenofovr disoproxilin compensatedand decompensatediseases basedn
virological, biochemicalandserobgicalresponssin aduks with HBeAg posiive andHBeAg negativechronic
hepaitis B. Treatedpatientsncludedthosewho weretreamentnaive lamivudine-experencel, adefovirdipivoxil-
experiencedandpatientswith lamivudine and/oraddovir dipivoxil resistmcemutationsat baselineBendit hasalso
beendemonstatedbasedn histologicalresponses conmpensé#ed pdients.

Experience in patients with compensated liver disease at 48 weeks (studies GS-US-174-0102 and GSUS-174-0103)
Resultsthrough48 weeksfrom two randonised,phase3 doubleblind studiescompamg tenofovirdisoproxilto
adefovir dipivoxil in adultpatientswith compenstedliver diseaearepresentedin Table3 below. StudyGSUS-174
0103wasconducedin 266 (randomigdand treatel) HBeAg positive paients while studyGS-US-1740102was
conductedin 375 (randomsedandtreatel) paients negative for HBeAg and positivefor HBeAb.

In both of thesestudies tenofovirdisopioxil was significanty supeior to adefovir dipivoxil for the primary efficacy
endpoint of compkteresponsédefinedasHBV DNA levds < 400copies/mlandKnodel necoinflammatoy score
improvementof atleast2 pointswithoutworseningn Knodel fibrosis). Treamentwith tenofovirdisoproxil245mg
wasalsoassociadwith significantlygreaer proportonsof patientswith HBV DNA < 400 copies/ml,whencompaed
to adefovir dipivoxil 10 mg treatmentBoth treatmentsproducedsimilar resultswith regardto histologicalresponse
(definedasKnodell necroinfammatoryscoreimprovenentof atleast 2 pointswithout worseningn Knodellfibrosis)
at week48 (seeTable3 below).

In study GSUS-1740103a significantly greaer proportionof paients in thetenobvir disopioxil groupthanin the
adefovir dipivoxil grouphadnormalisedALT andadieved HBsAglossatweek 48 (seeTable3 below).
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Table 3: Efficacy parametersin compensated HBeAg negative and HBeAg positive patients at week 48

Study 174-0102 (HBeAg negative) Study 174-0103 (HBeAg positive)
Terofovir disoproxil Adefovir Terofovir disoproxil Adefovir
245mg dipivoxil 245mg dipivoxil
Paramete 10 mg 10 mg
n=250 n=176
n=125 n=90
Complete response (%) 71* 49 67* 12
Histology
. : 72 74
Hlstologlcalresponseé%)IO 09 68
Median HBV DNA reduction from
baselinec
-4.7* -4.0 -6.4* -3.7
(log, o copiegml)
HBV DNA (%)
< 400copiesmi * N
(< 69 1U/ml) 93 63 76 13
ALT (%)
Normalised ALT ¢ 76 77 68* 54
Serology (%)
HBeAg
loss/seroconveron n/a a 2121 18/18
HBSAg . 0/0 0/0 31 0/0
loss/seroconveron

i p-vaue versusadefovirdipivoxil < 0.05

4 Complede responsealefinedasHBV DNA levels < 400 copies/mlandKnoddl neaoinflammatoy scaeimprovement
of at least2 pointswithoutworseningn Knodel fibrosis.

b K nodell necronflammatoryscoreimprovementof at least 2 pointswithoutworseningn Knodellfibrosis.

¢ Medan changefrom baselineHBV DNA merelyreflects the differencebetweerbaselineHBV DNA andthelimit of
detection(LOD) of theassay.

dThe populaton usedfor analysisof ALT normalsaion includedonly patientswith AL T aboveULN atbaselinen/a=
not applicable.

Tenofovirdisoproxilwasassociateavith significantly greaterproporionsof patientswith undetectabl&iBV DNA (<
169 copies/nh [< 29 1U/ml]; thelimit of quantfication of the Roche CobasTagmanHBV asay), whencompaedto
adefovir dipivoxil (studyGSUS-1740102;91%,56% andstudyGS-US-1740103; 69%, 9%), regectively.

Responséo treatmentwith tenofovr disoproxilwascompaable in nucleoside-experiencedn = 51) andnucleoside
naive (n = 375) paientsandin patientswith normd ALT (n=21)andabnorm&ALT (n = 405) at baselinewhen
studiesGSUS-1740102andGSUS-1740103werecombned.Forty-nine of the 51 nucleosideexperencel patients
werepreviouslytreatel with lamivudine.Seventy-three percent of nucleosideexperiencedand 69% of nucleoside
naive patientsachievedcompleteresponséo treament; 90% of nucleosideexperiencedand 88% of nucleoside-naive
patientsachievedHBV DNA suppressior: 400 copies/ml All paients with normalAL T at baselineand88% of
patientswith abnorm&ALT atbaselineachievedHBV DNA suppressior 400 copies/m|
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Experience beyond 48 weeks in studies GS-US-174-0102 and GS-US-174-0103

In studiesGSUS-1740102andGSUS-174-0103,after receiving doubleblind treatmentfor 48 weeks(eithe
tendovir disoproxil245mg or adefovirdipivoxil 10 mg), paientsrolledoverwith nointerruptionin treatmentto open
labeltenofovirdisopioxil. In studiesGSUS-1740102and GSUS-1740103,77%and61% of paientscontinuedn
the studythroughto 384 weeks repectively. At weeks96,144,192,240,288and384,viral suppressiorhiochemical
and serologicakesponeswere maintainedwvith coninuedtenofovirdisoproxiltreatmen{seeTables4 and5 below)

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

Study 174-0102 (HBeAg negative)

Parameté Tenofovirdisopoxil 245mg Adefovir dipivoxil 10 mgroll overto tenofovir
disoproxil245mg

n=250 n=125
Week 96° | 144 | 1929 | 240 | 288 | 384° | 96° | 144" | 192" | 240 | 288™ | 384
HBYV DNA (%) 90 87 84 83 80 74 89 88 87 84 84 76
< 400copiesmi
(<69 1U/ml)
ALT (%) 72 73 67 70 68 64 68 70 77 76 74 69
Normdised
ALTA
Serology (%)
HBeAg loss/ n/a n/a n/a n/a n/a n/a na | nla n/‘a n/a n/‘a n/a
ser@onverson
HBsAgloss/ 0/0 0/0 0/0 0/0 0/0 11" | 0/0 | 0/0 | OO | gk | /1" | 117
ser@onverson

aBasel uponLong TermEvaluationalgorithm (LTE Analysis) - Paients who discontinuedhe studyat anytime prior
to week384dueto a protocoldefinedendpointaswell asthosecompketing week 384, are includedin thedenominator

b 48 weeksof doubleblind tenofovirdisoproxil followed by 48 weeksopenlabel.

€ 48 weeksof doubleblind adefovirdipivoxil followed by 48 weeksopen-labd tenofovir disoproxil.

dThe populaton usedfor analysisof ALT normalsaion includedonly patientswith ALT aboveULN atbaseline.
€ 48 weeksof doubleblind tenofovirdisoproxi followedby 96 weeksopenlabel.

f 48 weeksof doubleblind adefovirdipivoxil followed by 96 weeks open-labeltenofovirdisoproxl.

9 48 weeksof doubleblind tenofovirdisoproxil followed by 144 weeksopenlabel.

h 48 weeksof doubleblind adefovi dipivoxil followed by 144weeks open-labd tenofovirdisoproxil.

' 48 weels of doubleblind tenofovi disoproxilfollowed by 192weeksopenlabel.

I 48 weelks of doubleblind adefovirdipivoxil followed by 192weeks open-labd tenobvir disoproxi.

K One patientin this groupbecamedBsAg negatve for thefirst time atthe 240weekvisit and wasongoingin the
study at the time of thedatacut-off. Howeve, the subjed¢’ s HBsAg losswasultimately confirmedat the subsequent
Visit.

| 48 weels of doubleblind tenofovi disoproxilfollowed by 240weeksopenlabel.

M 48 weeksof doubleblind adefovirdipivoxil followed by 240weeks open-labd tenofovirdisoproxil.

N Figurespresentedirecumulativepercentags basedipona Kaplan Meier analsis excludingdatacollectedafterthe
addition of emtricitabineto openlabeltenofovirdisoproxil (KM -TDF).

© 48 weeksof doubleblind tenofovirdisoproxil followed by 336 weeksopenlabel.
P 48 weeksof double-blind adefovirdipivoxil followedby 336weeks open-labeltenobvir disoproxil.n/a= not
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applicable

Table5: Efficacy parametersin compensated HBeAg positive patients at week 96, 144, 192, 240, 288 and 384
open-label treatment

Study 174-0103 (HBeAg positive)

Paramete Tenofovirdisoproxil245mg (as)| Adefovir dipivoxil 10 mgroll overto tenofovir disoproxil245mg

n=176 n=90
Week 06°(1448(1921|240 [288M(384°(96°  |144 192 240K 28d" 384°
HBYV DNA (%) |76 (72 |68 [64 |61 [56 |74 71 72 66 65 61
< 400copiesmi
(<69 1U/ml)
ALT (%) 60 [55 |56 (46 |47 |47 |65 61 59 56 57 56
Normdised
ALTY
Serology (%)
HBeAgloss/ |26/ (29/ |34/ (38/ 37/ (30/ |24/ 33/ 36/ 38/ 40/ 35/
seraconverson |23 |23 |25 |30 |25 |20 |20 26 30 31 31 24
HBsAgloss/ |5/ |8/ |11/ |11/ |12/ |15/ |6/ 8/ 8/ 10/ 11/ 13/
ser@onversbn |4 |g9 |89 |g |d 12! |5 79 79 10' 10 11!

aBasel uponLong Term Evaluationalgorithm (LTE Analysis) - Paients who discontinueahe studyat anytime prior
to week384dueto a protocoldefinedendpointaswell asthosecompketing week 384, are includedin thedenominator

b 48 weeksof doubleblind tenofovirdisoproxi followedby 48 weeksopenlabel.

€ 48 weeksof doubleblind adefovirdipivoxil followed by 48 weeksopen-labd tenofovir disoproxil.

dThe populaton usedfor analysisof ALT normalsaion includedonly patientswith ALT aboveULN atbaseline.
€ 48 weeksof doubleblind tenofovirdisoproxi followedby 96 weeksopenlabel.

f 48 weeksof doubleblind adefovirdipivoxil followed by 96 weeks open-labeltenofovirdisoproxl.

9 Figurespresentedrecumulativepercentags basedupona Kaplan Meier anaysis including datacollectedafterthe
addition of emtricitabineto openrlabeltenofovirdisoproxil (KM-ITT).

h 48 weeksof doubleblind tenofovirdisoproxil followed by 144 weeksopenlabel.

| 48 weels of doubleblind adefovirdipivoxil followed by 144 weeks open-labd tenobvir disoproxi.
I 48 weelks of doubleblind tenofovi disoproxilfollowed by 192weeksopenlabel.

K 48 weeksof doubleblind adefovi dipivoxil followed by 192weeks open-labd tenofovirdisoproxil.

| Figurespresentdarecumulativepercentagebasedupona KaplanMeier analyss excludingdatacollectedafterthe
addition of emtricitabineto openlabeltenofovirdisoproxil (KM -TDF).

M 48 weeksof doubleblind tenofovirdisoproxil followed by 240weeksopenlabel.
N 48 weeksof doubleblind adefovi dipivoxil followed by 240weeks open-labd tenofovirdisoproxil.
© 48 weeksof doubleblind tenofovirdisoproxil followed by 336 weeksopenlabel.
P 48 weeksof doubleblind adefovi dipivoxil followed by 336weeks open-labd tenofovirdisoproxil.

Pairedbaseine andweek240liver biopsydaawereavailablefor 331489 patientswho remainedn studiesGSUS-
174-0102andGSUS-1740103atweek240 (seeTable 6 below). Ninety-five percent (225/237)of patientswithout
cirrhosisatbaseine and99% (93/94)of patientswith cirrhosisat baselhne hadeither no changeor animprovemet in
fibrosis (Ishakfibrosis score).Of the 94 patientswith cirrhosisat basdine (Ish&k fibrosisscores - 6), 26%(24)
experiencedho changen Ishakfibrosis scoreand 72% (68) experiencedregressionof cirrhosisby week240with a
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reductionin Ishakfibrosis scoreof atleast 2 points.

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

compar ed to baseline

Study 174-0102 (HBeAg negative) Study 174-0103 (HBeAg positive)
Terofovir disoproxil | Adefovir dipivoxil Tenofovirdisoproxil | Adefovir dipivoxil
245 10 mgroll overto 245 mg 10 mgroll overto
tendovir disopioxil tendovir disoproxil
245mg ( 245 mg
n=25¢F n= 125 n=176° n= 90"
Histological 88 85 90 92
b
respnsé"” (%) [130/148] [63/74] [63/70] [36/39]

4The populationusedfor analysisof histologyincludedonly patientswith avalable liver biopsydata(Missing=
Excluded)by week240.Regpong afteraddition of emtricitabineis excluded (total of 17 subjectsacrosshothstudies).

b K nodell necronflammatoryscoreimprovementof at least 2 pointswithoutworseningn Knodellfibrosissaore.
¢ 48 weeksdouble-blind tenofovirdisoproxi followed by upto 192weeksopenlabd.
d 48 weeksdoubleblind adefovirdipivoxil followed by up to 192 weeksopenlabel tenofovirdisoproxil.

Experience in patients with HIV co-infection and prior lamivudine experience

In arandomsed,48-weekdoubleblind, contwolled studyof tenofovir disoproxil245mg in adultpatientsco-infected
with HIV -1 andchronic hepatitisB with prior lamivudine experience(studyACTG 5127) themeanserumHBY DNA
levelsatbaseine in patientsrandomigdto thetenofovir armwere9.45log, , copies/ml(n = 27). Treatmentwith

tendovir disoproxil245mgwasas®ciatedwith ameanchangen serumHBY DNA from basdine, in the patientsfor
whom therewas48-weekdata,of -5.74log, , copesgml (n = 18). In addition,61%of paientshadnormal ALT atweek

48.

Experience in patients with persistent viral replication (study GS-US-174-0106)

Theefficacyandsafetyof tenofovirdisoproxil245mg or tenofovirdisoproxl 245mg plus200mg emtricitabinehas
beenevaluatedn arandomiseddoubleblind study(studyGSUS-1740106),in HBeAg positiveandHBeAg negatve
adult patiens who hadpersistentiraema (HBV DNA > 1,000 copies/m) while receivingadefovr dipivoxil 10 mg for
more than24 weeks At baseline57%of patients randomisedo tenofovirdisopoxil versus60% of patients
randomisedto emtricitabineplustenofvir disoproxiltreament grouphadpreviously beentreaedwith lamivudine.
Overall atweek24, treatmentwith tenofovirdisoproxilresultedin 66% (35/53)of patientswith HBV DNA < 400
copies/ml(< 69 IU/ml) versus69% (36/52)of patientstreaedwith emtricitabineplustenofovirdisoproxilfumarate(p
=0.672).In addtion 55% (29/53)of patientstreatal with tenofovir disoproxilhadundeectableHBY DNA

(< 169 copies/m [< 29 1U/ml]; thelimit of quantification of the RocheCobasTagManHBYV assay versus60% (31/52)
of patientstreaedwith emtricitabineplustenofovirdisoproxilfumarate (p = 0.504).Comparsonsbetweertreatment
groupsbeyondweek?24 aredifficult to interpretsinceinvestgatorshadthe option to intensifytreatmento openlabel
emtricitabine plustenofovirdisoproxil. Long-termstudiesto evduate the benefit/riskof bitherapywith emtiicitabine
plus tenofovirdisoproxilfumarae in HBV monoinfet¢ed paientsare ongoing.

Experience in patients with decompensated liver disease at 48 weeks (study GS-US-174-0108)

Study GSUS-174-0108is arandomiseddoubleblind, acive contolled study evaluaing the saety andefficacy of
tendovir disoproxil (n = 45), emtricitabineplustenofovirdisoproxilfumarae (n = 45), andentecavir(n = 22),in
patientswith decompeasatedliver diseaseln thetenofovirdisoproxiltreament arm, patientshada mean CPT scoreof
7.2, meanHBV DNA of 5.8log, , copies/mlandmeanserumALT of 61 U/l atbaselne.Forty-two pere@nt(19/45) of

patientshad atleasté monthsof prior lamivudineexperience,20% (9/45) of paientshadprior adefovirdipivoxil
experienceand9 of 45 patients(20%) hadlamivudine and/oradefovr dipivoxil resistancenutationsat baselineThe
co-primary safdy endpointsveredisconinuation dueto anadveseeventandconfirmed increasen serumcreatinine>
0.5 mg/dl or confirmedserumphogphateof < 2 mg/dl.
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In patientswith CPT scores< 9, 74% (29/39)of tenofovirdisoproxil, and94% (33/35)of entricitabineplustenofovir

disoproxil treatmengroupsachievedHBV DNA < 400 copies/ml after 48 weeksof treatment.

Overall, thedataderivedfrom this studyare too limited to drawany definitive conclusionson the comparisorof

emtricitabine plustenofovirdisoproxil fumarateversustenofovirdisoproxl, (seeTable7 below).

Table 7: Safety and efficacy parameter sin decompensated patients at week 48

baselinein MELD
score

Study 174-0108

Paramete Tenofovirdisoproxil [Emtricitabine 200mg/ Entecavir

245mg tenofovirdisoproxil | (0.5mgor 1 mg)

245mg (asfumarate)

(n=45) (n=45) (n=22)
Tolerability failure 3 (7%) 2 (4%) 2 (9%)
(permanent
discontinuation of
study drug dueto a
treatment emer gent
AE)
n (%)2
Confirmed increase 4 (9%) 3 (7%) 1 (5%)
in serum creatinine
> 0.5 mg/dl from
baseline or confirmed
serum phosphate of
<2mg/dl
n (%)°
HBYV DNA n (%) 31/44 (70%) 36/41(88%) 16/22(73%)
< 400 copiesiml
n (%)
ALT n (%) 25/44 (57%) 31/41(76%) 12/22(55%)
Normal ALT
> 2 point decreasein 7127 (26%) 12/25(48%) 5/12(42%)
CPT from baseline
n (%)
M ean change from -0.8 -0.9 -1.3
baselinein CPT score
M ean change from -1.8 -2.3 -2.6

ap-valuecomparingthe combinedenofovircontaning armsversusthe enteavirarm= 0.622,
b p-value comparingthe combinedenofovircontaning amsversusthe entecavirarm= 1.000.

Experience beyond 48 weeks in study GS-US-174-0108
Usinganoncompéter/swtch = failureanalsis, 50% (21/42)of subjecs receving tenobvir disoproxil, 76% (28/37)of
subjectsreceivingemtricitabineplustenofovirdisoproxilfumarat and52% (11/21) of subjecs recaving enecavir

achievedHBYV DNA < 400copies/mlatweek168
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Experience in patients with lamivudine-resistant HBV at 240 weeks (study GSUS 174-0121)
Theefficacyandsafetyof 245mg tenofovr disoproxilwas evduatedin arandomiseddoubleblind study(GSUS-
174-0121)in HBeAg postive andHBeAg negatve paients (n = 280) with compensatediver diseae,viraemia(HBV
DNA > 1,0001U/ml), andgenotypicevidenceof lamivudineresistance (rtM2041// +/- rtL180M). Only five had
adefovir-associadresistancanutationsat baseine. Onehundredforty-oneand139adultsubjectswererandomisedo
aterofovir disoproxl andemtricitabineplustenofovirdisoproxilfumarae treatmentamm, respectivelyBaseline
demographcsweresimilar betweenthetwo treatnentarms: At baselne,52.5%of subjectsvereHBeAg negative,
47.5% wereHBeAg postive, meanHBV DNA leve was6.5log,, copesml, andmeanALT was79 U/l, respedvely.

After 240weeksof treatment, 117 of 141 subjects (83%)randomisedo tenofovr disopioxil hadHBY DNA < 400
copies/ml,and51 of 79 subjects(65%)had ALT normalsation. After 240weeksof treatmentvith emtiicitabineplus
tendovir disoproxilfumarate,115of 139subjecs (83%)had HBV DNA < 400copies/mland 59 of 83 subjectq71%)
had AL T normalsation.Amongthe HBeAg posiive subjectsrandomsed to tenofovir disoproxil, 16 of 65 subjects
(25%) experiencedHBeAg loss and8 of 65 subjeds (12%) experiencedanti-HBe seroconversiothroughweek240.
In the HBeAg positivesubjectsandomisedo emticitabine plustenofovr disoproxilfumarate,13 of 68 subjectg19%)
experiencedHBeAgloss, and7 of 68 subjects (10%) experiecedanti-HBe sera@onversiorthroughweek240.Two
subjectsrandomisedo tenovir disoproxilexperienced HBsAg lossby week 240, but not seloconvergn to antiFHBs.
Five subjecs randomigdto emtricitabineplustenofovir disoproxilfumarat experencedHBsAg loss,with 2 of theseb
subjectsexperencingseroconversioto anttHBs.

Clinical resistance

Four hundredandtwenty-six HBeAg negaive (GSUS-1740102,n = 250)andHBeAg positive(GSUS-1740103,n =
176) patientsgnitially randonisedto doubleblind tenofovr disoproxl treatmentandthenswitchedto openlabel
tendovir disoproxiltreatmentvereevaluaedfor genotypc changsin HBV polymerasdrom baseline Genotypic
evaluationsperformedon all patientswith HBV DNA > 400 copies/iml atweek 48 (n = 39), 96 (n = 24), 144 (n = 6),
192 (n=5), 240(n=4), 288(n = 6) and384(n = 2) of tenofovr disoproxl morotherapyshowedthatno mutations
asscciatedwith tendovir disoproxil resstancehavedevebped.

Two hundedandfifteenHBeAg negative(GSUS-1740102,n = 125)andHBeAg positive(GSUS-174-0103,n = 90)
patientsinitially randomisedo doubleblind adefovr dipivoxil treament andthenswitchedto openlabeltenofovir
disoproxil treatmentvereevaluatedor genoypic changesin HBV polymeraserom baseline Genotypicevduations
performedon all patiens with HBV DNA > 400copies/mlatweek 48 (n = 16),96 (n =5), 144(n=1),192(n = 2),
240(n=1), 288(n= 1) and384(n = 2) of tenofovirdisoproxilmonotheray shavedthatno mutatonsassociatedvith
tendovir disoproxilresigancehavedevelopd.

In study GSUS-174-0108,45 patents (including 9 patientswith lamivudne andor addovir dipivoxil resistance
mutationsat baseine) receivedienofovirdisoproxl for up to 168weeks.Genotyic datafrom paired baselineandon
treamentHBYV isolates wereavailablefor 6/8 paients with HBV DNA > 400 copies/mlat week48.No aminoacid
substituticnsasso@tedwith resiganceto tenofovirdisoproxl were identifiedin theseisolates Genotypicanalysiswas
conductedfor 5 subjectdn thetenofovirdisoproxl armpostweek 48. No amino acid substitutionsassociatedvith
tendovir disoproxilresiganceweredeeckedin anysubjed.

Instudy GSUS-174-0121,141 paientswith lamivudineresistanceubstiutionsat baselinereceivedtenofovir
disoproxil for up to 240weeks.Cumulatvely, therewere 4 patientswho expereneda viremic episodg HBV
DNA>400copiesil) attheirlasttimepointon TDF. Amongthem sequ@cedata from paired baseine andon
treamentHBYV isolates wereavailablefor 2 of 4 patients.No aminoacid substitutionsssociateavith resistancéo
tendovir disoproxilwereidentifiedin theseisolates.

In a paediatricstudy(GSUS-1740115),52 patents(including 6 paients with lamivudine resistancenutationsat
baseline)initially receved blindedtenofovirdisoproxil for up to 72 weeks and then51/52patientsswitchedto open
labeltenofovirdisopioxil (TDF-TDF group).Genotypic evaluationswereperformedon all patientswithin this group
with HBV DNA > 400copies/mlatweek48 (n = 6) andweek 72 (n = 5), week 96 (n = 4), week144(n = 2), week 192
(n = 3). Fifty-four patients(including 2 patientswith lamivudineresstancemutationsat baseline)nitially received
blinded placebareatmentor 72 weeks,and52/54 patientsfollowed with tenofovir disopoxil (PLB-TDF group).
Genaypic evaluatonswereperformedon all patientswithin this groupwith HBV DNA > 400copies/mlatweek96 (n
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=17), week 144 (n=7),andweek192(n = 8). No amino acid subsitutionsassocigedwith resistancéo tenofovir
disoproxil wereidentifiedin theseisolates.

Paedatric population

HIV-1: In study GSUS-104-0321,87 HIV -1 infected treatnentexperiencedpatents 12 to < 18 yearsof agewere
treaedwith tenofovirdisoproxil (n = 45) or placebo(n = 42) in combination with anoptimisedbackgroundegimen
(OBR) for 48 weeks.Dueto limitations of the study,a beneft of tenofovr disoproxiloverplacebowasnot
demonstraédbasedn plagnaHIV-1 RNA levelsatweek 24. Howeve, a benefitis expectedor theadolescent
populationbasel on extrapolationof adut dataand compaative pharmaokinetc data(seesection5.2).

In patientswho receivedreatnentwith tenofovr disoproxilor placebo,meanlumbarspineBMD Z-scorewas-1.004
and -0.809,andmeantotal bodyBMD Z-soorewas-0.866and-0.584 respetively, atbaselineMeanchangesatweek
48 (endof doubke-blind phag) were-0.215and -0.165in lumbarspineBMD Z-score,and-0.254and-0.179in total
body BMD Z-scok for thetenofovirdisoproxl andplacebogroups respedtely. The meanrateof BMD gainwasless
in thetenofovirdisoproxilgroupcomparedo the placéo group.At week 48, six adolescents thetenofovir
disoproxil groupandoneadolescenin the placebogrouphadsignificantlumbarspineBMD loss(definedas> 4%
loss).Among 28 patientsreceiving96 weeksof treatmentwith tenofovirdisopril, BMD Z-scoresdedined by -0.341
for lumbarspineand-0.458for total body.

In study GSUS-104-0352,97 treatmentexpaiencedpaients 2 to < 12 yearsof agewith stable virologic suppression
on stavudne- or zidovudinecontiningregimenswererandomisedo eitherreplae stavudineor zidovudinewith
tendovir disoproxil (n = 48) or continueon their original regimen (n = 49) for 48 weeks At week48, 83% of patients
in thetenofovirdisoproxiltreatmengroupand92% of patientsin the stavudineor zidovudinetreatmengrouphad
HIV-1 RNA concentrabns< 400copies/nh Thedifferencein the proporion of patientswho maintained< 400
copies/mlatweek48 wasmainly influencedby the highernumberof disantinuationsin thetenofovirdisoproxil
treamentgroup. Whenmissingdatawereexcluded,91% of patents in thetenofovirdisoproxiltreatmentgroupand
94% of patientdn the stavudineor zidovudinetreatmentgrouphadHIV-1 RNA concentrations 400 copies/mlat
week48.

Reductionsn BMD havebeenreportedn padliatric paients. In paients who receivedreatmenwith tenofovir
disoproxil, or stavudineor zidovudine meanlumbarspineBMD Z-scorewas-1.034and-0.498,andmeantotal body
BMD Z-scorewas-0.471and-0.386,respetively, at baseine. Meanchangesatweek48 (endof randomiseghase)
were0.032and0.087in lumbarspineBMD Z-score and-0.184and-0.027in total bodyBMD Z-scoee for the
tendovir disoproxilandstavudineor zidovudinegroups respedively. The mean rateof lumbarspinebonegainat
week48 wassimilar betweenthetenofovir disoprox! treatmentgroupandthe stavudineor zidovudinetreatmengroup.
Total body bonegainwaslessin thetenofovir disoproxl treatment groupcompared to the stavudineor zidovudine
treamentgroup.Onetenofovr disoproxil treatedsubje¢ andno stavudne or zidovudinetreatedsubjectsexperienced
significant (> 4%) lumbarspineBMD lossatweek48.BMD Z-soresdeclinedby -0.012for lumbarspineandby -
0.338 for total bodyin the 64 subjectsvho weretreatdwith tenofovirdisoproxilfor 96 weeks BMD Z-scores were
not adjustedor heightandweight.

In study GSUS-104-0352,4 out of 89 padaliatric patientsexposedo tenofovirdisoproxildiscmontinueddueto adverse
reactonsconsstentwith proximal renaltubulopaty (medantenofovr disoproxilexposurel04 weeks)

Chronic hepatitis B: In studyGS-US-1740115,106 HBeAg negaive and HBeAg positivepatientsagedl2to < 18
yearswith chronicHBV infection[HBV DNA > 105 copies/nh, elevatedserumALT (> 2 x ULN) or a history of
elevatedserumALT levelsin the past24 months]were treated with tenofovr disoproxil245mg (n = 52) or placeba(n
= 54) for 72 weeks.Subjectsmusthavebeennaiveto tenofovr disoproxl, but couldhavereeivedinterferon based
regmens(> 6 montsprior to screeninyjor any othernontenofovir disoproxil cortaining oral antrHBV
nucleosde/nucleotidegherapy(> 16 weeksprior to screening).At week72, overall 88% (46/52)of patientsn the
tendovir disoproxiltreatmenggroupand0% (0/54) of paientsin the placebogrouphadHBY DNA < 400copies/ml.
Seventyfour percent(26/35)of patientsin thetenofovir disoproxilgrouphad nomalisedALT atweek72 comparedo
31% (13/42) in the placebogroup.Respmseto treatmentwith tenofovr disoproxilwascomparablen nucleos(t)ide
naive (n = 20) andnucleosgt)ide-experiencd (n = 32) patients,including lamivudine resistanpatients(n = 6). Ninety-
five perceniof nucleos(t)ile-naivepatients 84% of nudeos(t)ide experencedpaients,and83% of lamivudine
resistanpaients achievedHBV DNA < 400copies/nmh atweek 72. Thirty-oneof the 32 nucleos(t)id-experience(
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patientshad prior lamivudine experienceAt week 72,96% (27/28) of immune-active patients (HBV DNA > 105
copies/ml,serumALT > 1.5x ULN) in thetenofovirdisoproxiltreamentgroupand0% (0/32) of patientsin the
placebogrouphadHBV DNA < 400copies/ml. Seventyfive perent(21/28)of immuneactivepatientsin thetenofovit
disoproxil grouphadnormal ALT atweek72 compaedto 34%(11/32)in the placebogroup.

After 72 weeksof blindedrandonizedtreament, eat subectcould switch to openrlabeltenofovr disoproxiltreatmen
up to week192. After week72, virologic suppressin was maintanedfor thosereceivingdoubleblind tenofovir
disoproxil followed by openlabeltenofovir disoproxl (TDF-TDF group):86.5%(45/52 of subjedsin the TDF-TDF
grouphadHBYV DNA < 400copies/mlatweek 192. Amongthe subjecs who receivedplaceboduringthe doubleblind
period, the proporton of subjectswith HBV DNA < 400copies/nL. roseshaply aftertheybegan treatmentwvith openr
labelTDF (PLB- TDF group):74.1%(40/54)of subpctin the PLB-TDF grouphadHBY DNA < 400copies/nhat
week192 Theproportionof subjectsvith ALT normalization atweek 192in the TDF-TDF groupwas75.8%(25/33)
among thosewho wereHBeAg postive atbaselneand100.0%(2 of 2 subje¢s) amongthosewho were HBeAg
negaive atbaseine. Similar percentagesf subjedsin the TDF-TDF andPLB-TDF groups(37.5%and41.7%,
respectivelyexperencedseroconvelisn to antrHBe throughweek 192.

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

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

Baseline Week 72 Week 192
TDF- PLB- TDF-TDF | PLB- TDF-TDF | PLB-TDF
TDF TDF TDF
Lumbar spine| -0.4z -0.2¢ -0.4¢ -0.23 -0.37 -0.44
mean (SD) | (0.762) (0.806) (0.852) (0.893) (0.946) (0.920)
BMD Z-scoré
Lumbarspine NA NA -0.0¢ 0.1¢ 0.02 -0.10
mean(SD) (0.320) (0.378) (0.548) (0.543)
changegrom
baseine
BMD Z-scoré
Wholebody -0.1¢ -0.23 -0.36 -0.12 -0.38 -0.42
mean(SD) (1.110) (0.859) (2.077) (0.916) (0.934) (0.%42)
BMD Z-scoré
Wholebody NA NA -0.16 0.09 -0.16 -0.1¢
mean(SD) (0.355) (0.349) (0521) (0.504)
changdrom
baseine
BMD Z-scoré
Lumbarspine NA NA 1.9% 0% 3.8% 3.7%(2
BMD atleast (1 subject) (2 subjecty
6% decrexseb subjects)
Wholebody NA NA 0% 0% 0% 1.9%
BMD atleast (1 subject)
6% decrexse
Lumbarspine NA NA 5.1%% 8.08% 10.06% 1121%
BMD mean%
increase
Wholebody NA NA 3.0™0 5.3%% 6.09% 7.22%
BMD mean%
increase

NA = Not Applicable

4BMD Z-scoresnot adjustedor heightandweightb Primary
safety endpont throughweek72

Date Printed 11/04/2017 CRN 2191177 page number: 27



Health Products Regulatory Authority

The EuropearMedicinesAgencyhasdefered the obligation to submit theresultsof studieswith tenofovirdisoproxil
in oneor moresubset®f the paediatrigpopulatonin HIV and chronichepatiis B (seesectiond4.2 for informationon
paediatric use).

5.2 Phar macokinetic properties

Tenofovirdisoproxilis awatersoluble ester prodrugwhich is rapidly convertel in vivo to tenobvir andformaldehyde.

Tenofoviris convertedntracelularly to tenofovirmonophosphaandto the active componentienobvir diphosphate.

Absorption
Following oral administrationof tenofovirdisoproxilto HIV infected patients,tenofovirdisoproxilis rapidly absorbed

and convertedo tenofovir. Administration of multiple dosesf tenofovirdisopioxil with amealto HIV infected
patientsresutedin mean(%CV) tenofovirC .., AUC, andC, .. valuesof 326(36.6%)ng/ml, 3,324(41.2%)ng-h/m

and 64.4(39.4%)ng/ml, respectivel. Maximum tenofovr concentationsare observedn serumwithin onehour of
dosing in thefastedstateandwithin two hourswhen taken with food. The ord bioavailability of tenofovr from
tendovir disoproxilin fastedpaientswasapproxmatly 25%. Administration of tenofovirdisoproxilwith a high fat
mealenhancedheord bioavailability,with anincreaein tenofovi AUC by approximately40%andC, . by

approximately14%.Following thefirst doseof tenofovir disoproxilin fed patents,themedianC, . in serumrangel

from213to 375ng/ml. However,adminstration of tenofovirdisoproxilwith a light mealdid not havea significant
effect on the pharmacokineticsf tenofovir.

Distribution

Following intravenousaadmnistrationthe stealy-stae volumeof distribution of tenofovirwasestimatedo be
approximately800ml/kg. After oral adminstraion of tenofovir disoproxil,tenofoviris distributedto mosttissueswith
the highestconcentrationsccurringin thekidney,liver and the intestind conents(preclinicalstudies)In vitro protein
binding of tenofovirto plasmaor serumprotein was lessthan0.7 and7.2%,respectivelypverthetenobvir
concentraton range0.01to 25 pg/ml.

Biotransformabn

In vitro studieshavedeterminedhatneithertendovir disoproxilnor tenofoviraresubstatesfor the CYP450enzymes.
Moreover atconceirationssubgantially higher(approximéaely 300-fold) thanthoseobsevedin vivo, tenofovir did
not inhibit in vitro drugmetabolisn medatedby any of the major humanCYP450isoformsinvolvedin drug
biotransformation(CYP3A4,CYP2D6,CYP2C9,CYP2E1,0or CYP1A1/2).Tenofovirdisopioxil ataconcentationof
100 pmol/l hadno effecton any of the CYP450isoforms,exceptCYP1A1/2,wherea small (6%) but statistically
significantreducton in metabolisnof CYP1A1l/2substatewasobservedBased onthesedata,it is unlikely that
clinically significantinteractionanvolving tenofovir disoproxilandmedidnal productsmetabolisedy CYP450would
occur.

Elimination

Tenofoviris primarily excretedoy thekidneyby bothfiltration andan acive tubulartranspot systemwith
approximately70-80% of the doseexcretedunchangedin urinefollowing intravenouadministrationTotal clearance
has beenestmatedto be approxinately 230 ml/h/kg (approximatly 300ml/min). Renalclearancénasbeenestimated
to beapproxmately160ml/h/kg (approxmatly 210ml/min), which is in excessof the glomerularfiltration rate.This
indicatesthatacive tubularsecretionis animportant partof the elimination of tenobvir. Following oral adminidration
theteminal half-life of tenofoviris appioximatdy 12to 18 hours.

Studieshaveestablishedhe pathway of active tubula secretion of tenofovr to beinflux into proximaltubulecdl by
the humanorganicaniontransporterghOAT) 1 and3 andefflux into the urine by the multidrug regstantprotein4
(MRP 4).

Linearity/montlinearity
Thepharmacokineticsf tenofovirwereindependenotf tenofovirdisoproxl doseoverthe doserange75to 600 mg and
werenot affectedby repeatedlosingat anydoselevel
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Age
Pharmacoknetic studieshavenot beenperformedin theelderly (over65 yearsof age)

Gencer
Limited dataon the pharmacokineticsf tenofovir in womenindicat no mgor gendereffect.

Ethnicity
Pharmacokneticshavenot beenspecifcaly studiedin different ethnic groups.

Paedatric population
HIV-1: Steadystatepharmacokineticsf tenofovirwere evduatedin 8 HIV -1 infectedadolescenpatients(aged12 to <
18 years)with bodyweight= 35 kg. Mean(+ SD) C . andAUC,_ are 0.38+ 0.13pg/ml and3.39+ 1.22pug-Wml,

respectivelyTenofovirexposureachieedin adoleseentpatients receiving oral daily dosesof tenofovirdisoproxl 245
mg wassimilar to exposiresachievedn adultsrecaving once-daily doses of tenofovirdisoproxil245mg.

Chronic hepatitis B: Steadystatetenofovir exposuren HBV infected adolesaent patients
(12 to < 18 yearsof age)receivinganoral daily doseof tenofovir disoproxil245mg wassimilar to exposureschievec
in adults receving oncedaily dosesf tenofovirdisoproxl 245mg.

Pharmacoknetic studieshavenot beenperformedwith tenofovirdisoproxil245mg tabletsin childrenunderl2 years
or with renalimpairment.

Renalimpairment

Pharmacoknetic paranetersof tenofovirweredeerminedfollowing administation of a singledoseof tenofovr
disoproxil 245mgto 40 nonHIV, nonHBYV infected adul patientswith varying degeesof renalimpairmentdefined
accordingto baselinecreatinineclearancéCrClI) (normal rend function whenCrCl > 80 ml/min; mild with CrCl = 50-
79 ml/min; moderatevith CrCl = 30-49 ml/min andsevee with CrCl = 10-29 ml/min). Comparedvith patientswith
normalrenal function, the mean(%CV) tenofovir exposurencreasedirom 2,185(12%) ng-h/mlin subjectswith CrCl
> 80 ml/min to regpectively3,064(30%)ng-h/ml,6,009(42%)ng-h/mland15,985(45%)ng-h/mlin patientswith mild,
moderateandseveraenalimpairment Thedosng recommend#onsin paientswith renalimpairment,with increased
dosing interval areexpectedo reailt in higherpeak plasma concentraionsandlower C . - levelsin patentswith renal

impairment comparedvith patientswith nomrmal rend function. Theclini calimplicationsof this areunknown.

In patientswith endstagerenaldiseas (ESRD) (CrCl < 10 ml/min) requiring haemodialysishetweerdialysis
tendovir concentrationsubgantially increasel over 48 hoursachievingameanC, . of 1,032ng/mlandamean

AUC 4g,0f 42,857ng-h/ml.

It is recommendethatthe dosingintervalfor tenofovirdisoproxil245mg is modified in adultpatientswith creatinine
clearane < 50 ml/min or in patientswho alreadyhaveESRD andrequre dialysis (seesection4.2).

Thepharmacokineticsf tenofovirin non-haemodidysis patientswith creatinine clearance
< 10 ml/min andin paients with ESRD managedy peritonea or othe forms of dialysishavenot beenstudie.

Thepharmacokineticsf tenofovirin paedatric patientswith renalimparment have notbeen studied.No dataare
availableto makedoserecommendabns (see sections4.2and4.4).

Hepaticimpairment

A single245mg doseof tenofovirdisogroxil was administeredto nonHIV, nonHBYV infectedadultpatientswith
varying degree®f hepatc imparmentdefinedacordingto Child-PughTurcotte(CPT) classifcation. Tenofovir
pharmacokneticswerenot substantiall alteredin subjectswith hepdic impairmentsuggestinghatno doseadjustmen
isrequiredin thesesubjectsThemean(%CV) tenofovirC_ .. and AUC,,_ valueswere223(34.8%)ng/mland2,050

(50.8%)ng-hml, respectivelyjn normalsubjecs comparel with 289(46.0%)ng/m and2,310(43.5%9 ng-h/mlin
subjectswith moderatenepaticimpairment,and 305 (24.8%)ng/m and2,740(44.0%)ng-h/mlin subjectswith severe
hepaic impairment.
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Intracellularpharmacokietict

In non-proliferating humanperipherablood mononudear cels (PBMCs)the half-life of tenofovirdiphosphatavas
foundto beapproximately50 hours,whereasthe half-life in phytohaenaggutinin- stimulatedPBMCswasfoundto be
approximately10 hours.

5.3 Preclinical safety data

Non-clinical safetypharmacologytudiesrevealno special hazad for humansFindingsin repeatealosetoxicity
studiesin rats, dogsandmonkeysat exposurdeves greaer thanor equalto clinical exposue levelsandwith possible
relevanceto clinical useincluderenalandbonetoxicity anda deaeasean selum phosphateoncentation. Bonetoxicity
wasdiagnosedsosteomalacigmonke)s) andreduedbonemineraldensity(BMD) (ratsanddogs) The bonetoxicity
in youngadultrats anddogsoccurredat exposures 5-fold theexposirein paedatric or adultpaients;bonetoxicity
occurredin juvenileinfectedmonkeysat very high exposure following subcutaneoudosing(> 40-fold the exposuran
patients).Findingsin theratandmonkeystudiesndicatel thattherewasa substacerelateddecreasén intestinal
absomption of phosphé&e with potentialse@ndaryreducton in BMD.

Gendoxicity studiesrevealedoostive resutsin thein vitro mouselymphomaassaygquivocalresultsin oneof the
strainsusedin the Amestest,andweakly postive resultsin anUDS testin primary rat hepatocytesHoweve, it was
negaive in anin vivo mous bonemarrowmicronuckusassay.

Oral carcinogenidy studiesn ratsandmiceonly reveded alow incidenceof duodenatumoursat anextranely high
dosein mice. Thesetumoursareunlikely to be of relevanceto humans.

Reproductve studiesin ratsandrabbitsshowedno effeds on mating, fertility, pregnancyor foetalpammetes.
Howeve, tenofovirdisoproxilreducedheviability indexand weight of pupsin peli-postnatatoxicity studiesat
maternallytoxic doses.

Theactivesubstanceéenofovirdisoproxilandits main transformabn producs arepersistentin theenvironment
6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Tablet core

Cellulose, microcrystalline
Lactosemonohydrate
Starch,pregeatinised(maize)
Crospovidone(TypeB)
Magnesiunstearag

Film-coating
Hypromellose
TitaniumDioxide (E171)

Macrogol400
PolysorbateB0

6.2 Incompatibilities
Not applicable
6.3 Shelf life

2 years

Afterfirst openingof thebottle:30 days
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6.4 Special precautionsfor storage
This medicinalprodud doesnotrequireanyspedal storagecondtions.
6.5 Nature and contents of container

PushthroughOPA-AI-PVC/AI unit-doseblister
Packsizes:30x1,60x1and90x1 film-coatedtables.

White opaquecolour HDPE bottle, contaning a silica gel desicant canisterand purified rayon coils, with a white
opaque polypropylenechild resstantscrewcap

Packsizes:30, 60 (2x30)and90 (3x30)film-coakdtablets.

Not all packsizesmaybemarketec

6.6 Special precautionsfor disposal and other handling

Any unusednedicinalproductor wage matrial shoutl bedisposé of in accordancewith local requirements.
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