SUMMARYOFPRODUCTCHARACTERISTICS



WThismedicinalproductissubjecttoadditionalmonitoring. Thiswillallowquickidentificationof new
safety information. Healthcare professionalsareaskedtoreportany suspectedadverse reactions. See
section 4.8.

1. NAMEOFTHEMEDICINALPRODUCT
Dolutegravir (as sodium)/Lamivudine/Tenofovir disoproxil fumarate
50mg/300mg/300mgTablets

2. QUALITATIVEANDQUANTITATIVECOMPOSITION

Eachfilm-coatedtabletcontains50mgdolutegravir(assodium),300mglamivudineand300mg
tenofovir disoproxil fumarate.

Excipientswithknowneffect

Eachfilm-coatedtabletcontains145.00mgofmannitol.
Each film-coated tablet contains 6.44 mg of sodium.

Forthefulllistofexcipients,seesection6.1.

3. PHARMACEUTICALFORM
Film-coatedtablet.

Bluecoloured,capsuleshapedbiconvexfilmcoatedtablet,debossedwith ‘C’ononesideand plain on
other side.

Dimensions:20.00mmx9.00mm

4. CLINICALPARTICULARS
4.1 Therapeuticindications

Dolutegravir (as sodium)/lamivudine/tenofovir disoproxil fumarate tablets are indicated in
combination withother antiretroviral medicinalproductsforthetreatmentof human
immunodeficiencyvirustypel(HIV-1)infectioninadultsandpaediatricpatientsweighingat least 40
kg.

Limitationsofuse:

e Dolutegravir (as sodium)/lamivudine/tenofovir disoproxil fumarate tablets should not be used
in combination with ATRIPLA, COMBIVIR, COMPLERA, EPIVIR, EPIVIR-HBV,
EPZICOM, DESCOVY, GENVOYA, ODEFSEY, STRIBILD, TIVICAY, TRIUMEQ,
TRUVADA VEMLIDYorVIREAD(seesection4.4).

4.2 Posologyandmethodofadministration

Posology

Recommendeddoseinadultsandpaediatricpatientsweighingatleast40kg

Dolutegravir(assodium)/lamivudine/tenofovirdisoproxilfumaratetabletsmaybetakenwithor



withoutfood.

The recommendeddose of dolutegravir(assodium)/lamivudine/tenofovir disoproxilfumarate
tabletisonetabletdailyintreatment-naiveortreatment-experiencedINSTI-nariveandtreatment- naive
or treatment-experienced INSTI-naive when coadministered with certain UGT1A or CYP3A
inducers (see section 4.5).

Patientswithrenalimpairment

Thesafetyandefficacyofdolutegravir,lamivudineandtenofovirdisoproxilfumarateinpatients with
renal impairment has not yet been established.

Patientswithhepaticimpairment

Thesafetyandefficacyofdolutegravir,lamivudineandtenofovirdisoproxilfumarateinpatients with
hepatic impairment has not yet been established.

Methodofadministration

Oraluse.

Dolutegravir(assodium)/lamivudine/tenofovirdisoproxilfumaratetabletscanbetakenwithor
without food.

4.3 Contraindications

Dolutegravir (as sodium)/lamivudine/tenofovir disoproxil fumarate tablet is contraindicated

inpatients:

o withprevioushypersensitivitytodolutegravir,lamivudineortenofovirdisoproxilfumarateor to
any of the excipients listed in section 6.1.

o receivingdofetilideduetothepotentialforincreaseddofetilideplasmaconcentrationsandthe risk

for serious and/or life-threatening events (see section 4.5).

4.4 Special warnings and precautions for use

Hypersensitivityreactions

Hypersensitivity reactions have been reportedand were characterized by rash, constitutional
findings,and sometimes organdysfunction, including liverinjury. Theeventswerereportedin
lessthan1%ofsubjectsreceivingdolutegravirinPhase3clinicaltrials. Discontinuedolutegravir (as
sodium)/lamivudine/tenofovir disoproxil fumarate tablets and other suspect medicinal
productsimmediatelyifsignsorsymptomsofhypersensitivityreactionsdevelop(including,but
notlimitedto,severerashorrashaccompaniedbyfever,generalmalaise,fatigue,muscleorjoint aches,
blisters or peeling of the skin, oral blisters or lesions, conjunctivitis, facial edema, hepatitis,
eosinophilia, angioedema, difficulty breathing). Clinical status, including liver
aminotransferases, should be monitored and appropriate therapy initiated. Delay in stopping
treatment with dolutegravir (as sodium)/lamivudine/tenofovir disoproxil fumarate tablets or other
suspect medicinal products after the onset of hypersensitivity may result in a life-threatening
reaction. Dolutegravir (as sodium)/lamivudine/tenofovir disoproxil fumarate tablet is
contraindicated in patients who have experienced a previous hypersensitivity reaction to
dolutegravir.

Hepatotoxicity

Hepatic adverse events have been reported in patients receiving a dolutegravir-containing
regimen.PatientswithunderlyinghepatitisBorCmaybeatincreasedriskforworseningor development
of transaminase elevations with use of dolutegravir (as



sodium)/lamivudine/tenofovir disoproxil fumarate tablets (see section 4.8). In some cases the
elevationsintransaminaseswereconsistentwithimmunereconstitutionsyndromeorhepatitisB
reactivation particularly in the setting where anti-hepatitis therapy was withdrawn. Cases of
hepatictoxicity,includingelevatedserumliverbiochemistries,hepatitis,andacuteliverfailure
havebeenreportedinpatientsreceivingadolutegravir-containingregimenwithoutpre-existing
hepatic diseaseorotheridentifiablerisk factors.Drug-inducedliver injury leadingtoliver transplant
has been reported with TRIUMEQ (abacavir, dolutegravir, and lamivudine).
Monitoringforhepatotoxicityisrecommended.

Lamivudine
Posttreatmentexacerbationsofhepatitis

Clinicalandlaboratoryevidenceofexacerbationsofhepatitishaveoccurredafterdiscontinuation
oflamivudine. These exacerbationshavebeendetectedprimarily by serumALTelevationsin
additiontore-emergenceofHBV DNA. Although mostevents appearto have beenself-limited,
fatalities have been reported in some cases. Similar events have been reported
frompostmarketing experience after changes from lamivudine-containing HIV-1 treatment
regimens to non-lamivudine-containingregimensinpatientsinfectedwithbothHIV-
landHBV.Thecausal relationship to discontinuation of lamivudine treatment is unknown.

Emergenceoflamivudine-resistantHBV

SafetyandefficacyoflamivudinehavenotbeenestablishedfortreatmentofchronichepatitisB
insubjectsduallyinfectedwithHIV-1landHBV (seelabelingforEPIVIR-HBV).Emergenceof
hepatitisBvirusvariantsassociatedwithresistancetolamivudinehasalsobeenreportedinHIV - 1-
infected subjects who have received lamivudine-containing antiretroviral regimens in the
presence of concurrent infection with hepatitis B virus.

Tenofovirdisoproxilfumarate

ItisrecommendedthatallpatientswithHIV-1betestedforthepresenceofchronichepatitisB before
initiating treatment with dolutegravir (as sodium)/lamivudine/tenofovir disoproxil fumarate
tablets.

Lacticacidosisandseverehepatomegal ywithsteatosis

Lacticacidosisandseverehepatomegalywithsteatosis,includingfatalcases,havebeenreported with
the use of nucleoside analogues and other antiretrovirals. A majority of these cases have
beeninwomen.Obesity andprolongednucleosideexposuremayberiskfactors.Cautionshould be
exercised when administering dolutegravir (as sodium)/lamivudine/tenofovir disoproxil
fumaratetabletstoanypatientwithknownriskfactorsforliverdisease;however,casesalsohave been
reported in patients withno known risk factors. Treatment with dolutegravir (as
sodium)/lamivudine/tenofovirdisoproxilfumaratetabletsshouldbesuspendedinanypatientwho
developsclinicalorlaboratoryfindingssuggestiveoflacticacidosisorpronouncedhepatotoxicity
(which may includehepatomegaly andsteatosis eveninthe absence of markedtransaminase
elevations).

Usewithinterferon-andribavirin-basedregimens

Invitrostudieshaveshownribavirincanreduce the phosphorylationof pyrimidinenucleoside
analoguessuchaslamivudine.Althoughnoevidenceofapharmacokineticorpharmacodynamic
interaction (e.qg., loss of HIV-1/HCV virologic suppression) was seen when ribavirin was
coadministered with lamivudine in HIV-1/HCV co-infected patients (see section 5.2), hepatic
decompensation (some fatal) has occurred in HIV-1/HCV co-infected patients receiving
combination antiretroviral therapy for HIVV-1 and interferon alfa with or without ribavirin.
Patients receiving interferon alfawith orwithout ribavirin and dolutegravir(as



sodium)/lamivudine/tenofovir disoproxil fumarate tablets should be closely monitored for
treatment-associated toxicities, especially hepatic decompensation. Discontinuation of
dolutegravir (as sodium)/lamivudine/tenofovir disoproxil fumarate tablets should be considered
asmedicallyappropriate.Dosereductionordiscontinuationofinterferonalfa,ribavirin,orboth
should also be considered if worsening clinical toxicities are observed, including hepatic
decompensation(e.g.,Child-Pughgreaterthan6).Seethelabelingforinterferonandribavirin.

Pancreatitis

Inpaediatricpatientswithahistoryofpriorantiretroviralnucleosideexposure,ahistoryof
pancreatitis,orothersignificantriskfactorsforthedevelopmentofpancreatitis,lamivudine
shouldbeusedwithcaution.Treatmentwithdolutegravir(assodium)/lamivudine/tenofovir
disoproxil fumarate tablets shouldbe stopped immediately if clinical signs, symptoms, or
laboratory abnormalities suggestive of pancreatitis occur (see section 4.8).

Newonsetorworseningrenalimpairment

Tenofovirisprincipallyeliminatedbythekidney.Renalimpairment,includingcasesofacute
renalfailureandFanconisyndrome(renaltubularinjurywithseverehypophosphatemia),has been
reported with the use of tenofovir disoproxil fumarate (see section 4.8).

Itisrecommendedthatestimatedcreatinineclearancebeassessedinallpatientspriortoinitiating
therapy and as clinically appropriate during therapy with dolutegravir (as
sodium)/lamivudine/tenofovirdisoproxilfumaratetablets.Inpatientsatriskofrenaldysfunction,
includingpatientswhohavepreviouslyexperiencedrenaleventswhilereceivingHEPSERA®
(adefovirdipovoxil),itisrecommendedthatestimatedcreatinine clearance,serumphosphorus, urine
glucose, and urine protein be assessed prior to initiation of dolutegravir (as
sodium)/lamivudine/tenofovir disoproxil fumarate tablets, and periodically during dolutegravir
(as sodium)/lamivudine/tenofovir disoproxil fumarate tablets therapy.

Dosing interval adjustment of tenofovir disoproxil fumarate and close monitoringof renal
functionarerecommendedinallpatientswithcreatinineclearancebelow50mL/min(seesection 4.2).
Nosafety or efficacy data are availableinpatientswithrenalimpairmentwhoreceived
tenofovirdisoproxilfumarateusingthesedosingguidelines,sothepotentialbenefitoftenofovir
disoproxil fumarate therapy should be assessed against the potential risk of renal toxicity.

Tenofovirdisoproxilfumarateshouldbeavoidedwithconcurrentorrecentuseofanephrotoxic
medicinalproduct(e.g.,high-doseormultiplenon-steroidalanti-inflammatorydrugs(NSAIDs)) (see
section 4.5). Casesof acute renalfailureafter initiation of highdoseor multipleNSAIDs
havebeenreportedinHIV-infectedpatientswithriskfactorsforrenaldysfunctionwhoappeared stable
on tenofovir disoproxil fumarate. Somepatients required hospitalization and renal
replacementtherapy.AlternativestoNSAIDsshouldbeconsidered,ifneeded,inpatientsatrisk for
renal dysfunction.

Persistent or worsening bone pain, pain in extremities, fractures and/or muscular pain or
weaknessmaybemanifestationsofproximalrenaltubulopathyandshouldpromptanevaluation of
renal function in at-risk patients.

Coadministrationwithothermedicinalproducts

Dolutegravir(assodium)/lamivudine/tenofovirdisoproxilfumaratetabletsshouldnotbeusedin
combination with other medicinal products containing dolutegravir, lamivudine, tenofovir
disoproxil fumarate or tenofovir alafenamide, including ATRIPLA, COMBIVIR, COMPLERA,
EPIVIR, EPIVIR-HBV, EPZICOM, DESCOVY,GENVOYA,ODEFSEY, STRIBILD,
TIVICAY, TRIUMEQ, TRUVADA, VEMLIDY or VIREAD. Dolutegravir (as
sodium)/lamivudine/tenofovir disoproxil fumarate tablets should not be administered in
combination with HEPSERA (adefovir dipivoxil) (see section 4.5).



Boneeffects

Bonemineral density

In clinical trials in HIV-1 infected adults,tenofovir disoproxil fumarate was associated with
slightlygreaterdecreasesinbonemineraldensity(BMD)andincreasesinbiochemicalmarkers
ofbone metabolism, suggestingincreasedboneturnover relativeto comparators. Serum
parathyroidhormonelevelsandl,25Vitamin Dlevelswere also higher insubjectsreceiving
tenofovir disoproxil fumarate (see section 4.5).

Clinicaltrialsevaluatingtenofovirdisoproxilfumarateinpaediatricandadolescentsubjectswere
conducted. Undernormal circumstances BMDincreasesrapidly inpaediatric patients. InHIV-1
infectedsubjectsaged2yearstolessthan18years,boneeffectsweresimilartothoseobservedin adult
subjects andsuggestincreased boneturnover. Totalbody BMDgainwaslessinthe tenofovir
disoproxil fumarate-treated HIV-1 infected paediatric subjects as compared tothe control
groups. Similar trends were observed inchronic hepatitis B infected adolescent subjects
agedl12yearstolessthan18years.Inallpaediatrictrials,skeletalgrowth(height)appearedtobe
unaffected (see section 4.5).

The effects of tenofovir disoproxil fumarate-associated changes in BMD and biochemical
markers onlong-termbone healthandfuturefractureriskareunknown.Assessmentof BMD shouldbe
considered for adults and paediatric patients who have a history of pathologic bone
fractureorotherriskfactorsforosteoporosisorboneloss. Althoughtheeffectofsupplementation
withcalciumandvitaminDwas not studied,such supplementationmay bebeneficial forall patients.
If bone abnormalities are suspected then appropriate consultation should be obtained.

Mineralizationdefects

Cases of osteomalacia associated with proximal renal tubulopathy, manifested as bone pain or
paininextremitiesandwhichmaycontributetofractures,havebeenreportedinassociationwith
theuseoftenofovir disoproxilfumarate (seesection4.8).Arthralgiasand musclepainor
weaknesshavealsobeenreportedincasesofproximalrenaltubulopathy. Hypophosphatemiaand
osteomalaciasecondary toproximalrenaltubulopathyshouldbeconsideredinpatientsatriskof renal
dysfunction whopresent with persistent or worsening bone or muscle symptoms while receiving
medicinal products containing tenofovir disoproxil fumarate.

Fatredistribution

Redistribution/accumulation of body fat, including central obesity, dorsocervical fat enlargement
(buffalo hump), peripheral wasting, facial wasting, breast enlargement, and “cushingoid
appearance”havebeenobservedinpatientsreceivingantiretroviraltherapy. Themechanismand
long-termconsequencesoftheseeventsarecurrentlyunknown.Acausalrelationshiphasnot been
established.

Immunereconstitutionsyndrome

Immune reconstitution syndrome has been reported in patients treated with combination
antiretroviral therapy, including dolutegravir, lamivudine and tenofovir disoproxil fumarate.
Duringtheinitialphaseofcombinationantiretroviraltreatment,patientswhoseimmunesystems
respondmaydevelopaninflammatory responsetoindolentorresidualopportunisticinfections (such
as Mycobacterium avium infection, cytomegalovirus, Pneumocystis jirovecii pneumonia [PCP],
or tuberculosis), which may necessitate further evaluation and treatment.

Autoimmunedisorders(suchasGraves’disease,polymyositis,andGuillain-Barrésyndrome)
havealsobeenreportedtooccurinthesettingofimmunereconstitution;however,thetimeto  onset
is more variable and can occur many months after initiation of treatment.



RiskofAdverseReactionsorLossofVirologicResponseDuetoDrugInteractions

The concomitant use of dolutegravir (as sodium)/lamivudine/tenofovir disoproxil fumarate tablet
andotherdrugsmay resultinknownor potentially significantdruginteractions,some ofwhich may
lead to [see Contraindications (4), Drug Interactions (7.3)]:

o Lossoftherapeuticeffectofdolutegravirandpossibledevelopmentofresistance.

o Possibleclinicallysignificantadversereactionsfromgreaterexposuresofconcomitantdrugs.

Forconcomitantdrugsforwhichtheinteractioncanbemitigated,pleasesee Table6forstepsto prevent
or manage these possible and known significant drug interactions, including dosing
recommendations.Considerthepotentialfordruginteractionspriortoandduringtherapy with
dolutegravir(assodium)/lamivudine/tenofovirdisoproxilfumaratetablets;reviewconcomitant
medications during therapy with dolutegravir (as sodium)/lamivudine/tenofovir disoproxil
fumarate tablets; and monitor for the adverse reactions associated with the concomitant drugs.

Mannitol

Dolutegravir (as sodium)/lamivudine/tenofovir disoproxil fumarate tablet contains
mannitol.Patients may have a mild laxative effect.

4.5 Interactionwithothermedicinalproductsandotherformsofinteraction

Effectofdolutegravironthepharmacokineticsofothermedicinal products

Invitro,dolutegravirinhibitedtherenalorganiccationtransporters,OCT2(ICsp=1.93microM) and
multidrug and toxin extrusion transporter (MATE) 1 (ICso= 6.34 microM). In vivo,
dolutegravirinhibitstubularsecretionofcreatininebyinhibitingOCT2andpotential yMATEL.
Dolutegravir may increase plasma concentrationsof drugseliminated via OCT2 orMATE1
(dofetilide and metformin, Table 1) (see section 4.3).

Invitro,dolutegravirinhibitedthebasolateralrenaltransporters,organicaniontransporter(OAT)
1(1C50=2.12microM)andOAT3(ICsp=1.97microM).However,invivo,dolutegravirdidnot alter the
plasma concentrations of tenofovir orpara-amino hippurate, substrates of OAT1 and OAT3.

In vitro, dolutegravir did not inhibit (ICsegreater than 50 microM) the following: cytochrome
P450(CYP)1A2, CYP2A6,CYP2B6, CYP2C8,CYP2C9, CYP2C19, CYP2D6, CYP3A, uridine
diphosphate(UDP)-glucuronosyltransferaselIA1(UGT1A1),UGT2B7,P-glycoprotein(P-gp),
breastcancerresistanceprotein(BCRP),bilesaltexportpump(BSEP),organicaniontransporter
polypeptide(OATP)1B1,0ATP1B3,0CT1,multidrugresistanceprotein(MRP)2,0rMRP4.In vitro,
dolutegravir did notinduce CYP1A2,CYP2B6, or CYP3A4. Basedonthesedataandthe resultsof
druginteractiontrials, dolutegravirisnotexpectedtoaffect the pharmacokinetics of drugs that are
substrates of these enzymes or transporters.

Effectofothermedicinalproductsonthepharmacokineticsofdolutegravir

DolutegravirismetabolizedbyUGT1AlwithsomecontributionfromCYP3A.Dolutegraviris also
asubstrateof UGT1A3, UGT1A9, BCRP,andP-gpinvitro. Drugs that inducethose enzymes and
transporters may decrease dolutegravir plasma concentration andreduce the therapeutic effect of
dolutegravir.

Coadministrationofdolutegravirandotherdrugsthatinhibittheseenzymesmayincrease dolutegravir
plasma concentration.

Etravirinesignificantlyreducedplasmaconcentrationsofdolutegravir,buttheeffectofetravirine
wasmitigatedbycoadministrationoflopinavir/ritonavirordarunavir/ritonavir,andisexpectedto



bemitigatedbyatazanavir/ritonavir(Tablel)(seesection5.2).

Invitro,dolutegravirwasnotasubstrateofOATP1B1orOATP1B3. Established

and other potentially significant drug interactions

Table 1 provides clinical recommendations as a result of drug interactions with dolutegravir.
Theserecommendationsarebasedoneitherdruginteractiontrialsorpredictedinteractionsdueto
theexpectedmagnitudeofinteractionandpotentialforseriousadverseeventsorlossofefficacy (see

sections 4.2 and 5.2).

Tablel.EstablishedandOtherPotentiallySignificantDruglnteractions: Alterationsin
DoseorRegimenMayBeRecommendedBasedonDruglnteractionTrialsorPredicted
Interactions (see section 4.2)

Concomitant Drug
Class:DrugName

Effect on
Concentra
tion of
Dolutegrav
ir and/or
Concomita
ntDrug

ClinicalComment

HIV-1Antiviralmedicinalproducts

Non-nucleoside |Dolutegra | Use of dolutegravir with etravirine without
reverse transcriptase | vir coadministration of atazanavir/ritonavir,
inhibitor: darunavir/ritonavir, or lopinavir/ritonavir is not
Etravirine? recommended.
Non-nucleoside |Dolutegra | Adjust dose of dolutegravir to 50 mg twice daily for
reverse transcriptase | vir treatment-naive and treatment-experienced, INSTI-naive
inhibitor: adult patients.
Efavirenz?
Inpaediatricpatients,increasetheweight-baseddoseto twice
daily.
Use alternative combinations that do not include
metabolic inducerswhere possible forINSTI-experienced
patients with certain INSTI-associated resistance
substitutionsorclinicallysuspectedINSTIresistance.
Non-nucleoside |Dolutegra | Avoidcoadministrationwithnevirapinebecausethereare
reverse transcriptase | vir insufficient data to make dosing recommendations.
inhibitor:
Nevirapine
Protease inhibitor: |Dolutegra | Adjust dose of dolutegravir to 50 mg twice daily for
Fosamprenavir/ritonav | vir treatment-naive and treatment-experienced, INSTI-naive
irfTipranavir/ritonavir? adult patients.
Inpaediatricpatients,increasetheweight-baseddoseto twice
daily.
Use alternative combinations that do not include
metabolic inducerswhere possible forINSTI-experienced
patients with certain INSTI-associated resistance
substitutionsorclinicallysuspectedINSTIresistance.
Othermedicinalproducts
Dofetilide 1Dofetilide | Coadministrationiscontraindicatedwithdolutegravir[see
Contraindications (4)].
Carbamazepine? |Dolutegra | Adjustdoseofdolutegravirto50mgtwicedailyin




vir treatment-naive or treatment-experienced, INSTI-naive
adult patients.
Inpaediatricpatients,increasetheweight-baseddoseto twice
daily.
Use alternative treatment that does not include
carbamazepinewherepossibleforINSTI-experienced patients
with certain INSTI-associated resistance
substitutionsorclinicallysuspectedINSTIresistance.
Oxcarbazepine |Dolutegra | Avoid coadministration with dolutegravir because there
Phenytoin vir areinsufficientdatatomakedosingrecommendations.
Phenobarbital
St.John’swort
(Hypericum
perforatum)
Medications |Dolutegra | Administerdolutegravir2hoursbeforeor6hoursafter taking
containing vir medications containing polyvalent cations.
polyvalent cations
(e.g., Mg or Al):
Cation-containing
antacids®orlaxatives
Sucralfate
Bufferedmedications
Oralcalciumoriron |Dolutegra | Administerdolutegravir2hoursbeforeor6hoursafter taking
supplements, vir supplements containing calcium or iron.
including Alternatively, dolutegravir and supplements containing
multivitamins calcium or iron can be taken together with food.
containingcalcium
or iron?
Metformin tMetformi | With concomitant use, limit the total daily dose of
n metformintol,000mgeitherwhenstartingmetforminor
dolutegravir.Whenstoppingdolutegravir,themetformin
dose may require an adjustment. Monitoring of blood
glucose when initiating concomitant use and after
withdrawalofdolutegraviris recommended.
Rifampin? |Dolutegra | Adjust dose of dolutegravir to 50 mg twice daily for
vir treatment-naive and treatment-experienced, INSTI-naive

adult patients.

Inpaediatricpatients,increasetheweight-baseddoseto twice
daily.

UsealternativestorifampinwherepossibleforINSTI-
experienced patients with certain INSTI-associated
resistance substitutions or clinically suspected INSTI
resistance.”

aSeesection5.2Table33orTable34formagnitudeofinteraction.
ThelowerdolutegravirexposuresobservedinINSTI-experiencedpatients(withcertainINSTI-associated
resistance substitutions or clinically suspected INSTI resistance (see section 5.1)) upon coadministration
withcertaininducersmayresultinlossoftherapeuticeffectanddevelopmentofresistancetodolutegravir or other
coadministered antiretroviral medicinal products.

DrugswithoutClinicallySignificantinteractionswith Dolutegravir

Based on drug interaction trial results, thefollowing drugs can be coadministered with
dolutegravirwithoutadoseadjustment:atazanavir/ritonavir,darunavir/ritonavir,daclatasvir,




elbasvir/grazoprevir, methadone, midazolam, omeprazole, oral contraceptives containing
norgestimate and ethinyl estradiol, prednisone, rifabutin, rilpivirine, sofosbuvir/velpatasvir, and
tenofovir [see Clinical Pharmacology (12.3)].

Drugsinhibitingorganiccationtransporters

Lamivudineispredominantly eliminatedintheurineby activeorganiccationicsecretion.The
possibility of interactions with other drugs administered concurrently should be considered,
particularlywhentheirmainrouteofeliminationisactiverenalsecretionviatheorganiccationic
transport system(e.qg., trimethoprim) (see section 5.2). Nodata are available regarding
interactionswithotherdrugsthathaverenalclearancemechanismssimilartothatoflamivudine.

Didanosine

Coadministrationoftenofovirdisoproxilfumarateanddidanosineshouldbeundertakenwith
cautionandpatientsreceivingthiscombinationshouldbemonitoredcloselyfordidanosine-
associated adverse reactions. Didanosine should be discontinued in patients who develop
didanosine-associated adverse reactions.

When administered with tenofovir disoproxil fumarate, Cmaxand AUC of didanosine increased
significantly(seesection5.2). Themechanismofthisinteractionisunknown.Higherdidanosine
concentrations could potentiate didanosine-associated adverse reactions, including pancreatitis
and neuropathy. Suppression of CD4"* cell counts has been observed in patients receiving
tenofovir disoproxil fumarate with didanosine 400 mg daily.

In patients weighing greater than 60 kg, the didanosine dose should be reduced to 250 mg once
dailywhenitiscoadministeredwithtenofovirdisoproxilfumarate.Inpatientsweighinglessthan 60
kg,the didanosine dose shouldbereducedto 200 mg once daily whenitiscoadministered with
tenofovir disoproxil fumarate. When coadministered, tenofovir disoproxil fumarate and
didanosineECmaybetakenunderfastedconditionsorwithalightmeal (lessthan400Kkcal,20% fat).
Foradditional information on coadministration of tenofovirdisoproxil fumarate and didanosine,
please refer to the full prescribing information for didanosine.

HIV-1proteaseinhibitors

TenofovirdisoproxilfumaratedecreasestheAUCandCminofatazanavir(seesection5.2).When
coadministeredwithtenofovirdisoproxilfumarate,itisrecommendedthatatazanavir300mgis given
with ritonavir 100 mg. Tenofovir disoproxil fumarate should not be coadministered with
atazanavir without ritonavir.

Lopinavir/ritonavir, atazanavir coadministered with ritonavir, and darunavir coadministered
withritonavir have been shown to increase tenofovir concentrations (see section 5.2). Tenofovir
disoproxil fumarate is a substrate of P-glycoprotein(Pgp) and breast cancer resistance protein
(BCRP)transporters.Whentenofovirdisoproxilfumarateiscoadministeredwithaninhibitorof these
transporters, an increase in absorption may be observed. Patientsreceiving tenofovir disoproxil
fumarate concomitantly with lopinavir/ritonavir, ritonavir boosted atazanavir, or ritonavir-
boosted darunavirshould be monitored for tenofovir disoproxil fumarate-associated
adversereactions. Tenofovirdisoproxilfumarateshouldbediscontinuedinpatientswhodevelop
tenofovir disoproxil fumarate-associated adverse reactions.

HepatitisCantiviralmedicinal products

CoadministrationoftenofovirdisoproxilfumarateandEPCLUSA®(sofosbuvir/velpatasvir)or
HARVONI®(ledipasvir/sofosbuvir)hasbeenshowntoincreasetenofovirexposure(seesection
5.2).

InpatientsreceivingtenofovirdisoproxilfumarateconcomitantlywithEPCLUSA, monitor for



adversereactionsassociatedwithtenofovirdisoproxilfumarate.

In patients receiving tenofovir disoproxil fumarate concomitantly with HARVONI without an
HIV-1 protease inhibitor/ritonavir or an HIV-1 protease inhibitor/cobicistat combination, monitor
for adverse reactions associated with tenofovir disoproxil fumarate.

InpatientsreceivingtenofovirdisoproxilfumarateconcomitantlywithHARVONIandanHI V-1
proteaseinhibitor/ritonaviroranHIV-1proteaseinhibitor/cobicistatcombination,consideran
alternative HCV or antiretroviral therapy, as the safety of increased tenofovir concentrations in
thissettinghasnotbeen established. If coadministrationis necessary,monitorfor adverse reactions
associated with tenofovir disoproxil fumarate.

Drugsaffectingrenalfunction

Sincetenofovir isprimarily eliminatedby the kidneys(seesection 5.2),coadministration of
tenofovirdisoproxilfumaratewithdrugsthatreducerenalfunctionorcompeteforactivetubular
secretion may increase serum concentrations of tenofovir and/or increase the concentrations of
other renally eliminateddrugs.Some examplesinclude, butarenot limitedto,cidofovir, acyclovir,
valacyclovir, ganciclovir, valganciclovir, aminoglycosides (e.g., gentamicin), and high- dose or
multiple NSAIDs (see section 4.4).

InthetreatmentofchronichepatitisB,tenofovirdisoproxilfumarateshouldnotbeadministered in
combination with HEPSERA (adefovir dipivoxil).

4.6 Fertility,pregnancyandlactation

Pregnancy

There are no adequate and well-controlled studies in pregnant women. Because animal
reproduction studies are not always predictive of human response, dolutegravir (as
sodium)/lamivudine/tenofovir disoproxil fumarate tablets should be used during pregnancy only
if clearly needed.

Breast-feeding

It is recommended that HIV-1-infected women do not breastfeed their infants under any
circumstances in orderto avoid transmission of HIV. It is not known whether dolutegravir is
presentinhuman breast milk, affectshuman milkproduction, or haseffectsonthe breastfed
infant.SamplesofbreastmilkobtainedfromfiveHIV-1linfectedmothersinthefirstpost-partum week
show that tenofovir is secreted in human milk. The impact of this exposure in breastfed infants
is unknown.

Fertility
Limitedhumandataontheeffectofdolutegravirandtenofovirdisoproxilfumarateonfertilityare
available. In animals, there was no harmful effects on fertility with dolutegravir, lamivudine or
tenofovir disoproxil fumarate (see section 5.3).

4.7 Effects on ability to drive and usemachines

Patientsshouldbeinformedthatdizzinessmayoccurduringtreatmentwithdolutegravir(as
sodium)/lamivudine/tenofovir disoproxil fumarate tablets.

4.8 Undesirable effects

Clinicaltrialsexperience




Because clinical trials are conducted under widely varyingconditions, adverse reactionrates
observedintheclinicaltrialsofadrugcannotbedirectlycomparedwithratesintheclinicaltrials of
another drug and may not reflect the rates observed in practice.

Clinicaltrialsexperienceinadultsubjects

Dolutegravir

Treatment-naive subjects: The safety assessment of dolutegravir in HIV-1-infected treatment-
naivesubjectsisbasedontheanalysesofdatafrom2international, multicenter,double-blind trials,
SPRING-2 (ING113086) and SINGLE (ING114467) and data fromthe international,
multicenter, open-label FLAMINGO (ING114915) trial.

INSPRING-2,822subjects wererandomized andreceivedat leastl dose of either dolutegravir 50
mg once daily or raltegravir 400 mg twice daily, bothincombinationwithfixed-dose dual
nucleoside reverse transcriptase inhibitor (NRTI) treatment (either abacavir sulfate and
lamivudine [EPZICOM] or emtricitabine/tenofovir [TRUVADAY]). There were 808 subjects
includedintheefficacyandsafetyanalyses. Through96weeks,therateofadverseeventsleading to
discontinuation was 2% in both treatment arms.

INSINGLE,833subjectswererandomizedandreceivedatleastldoseofeitherdolutegravir50 mg
withfixed-doseabacavir sulfateandlamivudine (EPZICOM) once daily or fixed-dose
efavirenz/emtricitabine/tenofovir (ATRIPLA)once daily (study treatmentwas blindedthrough
Week 96 and open-label from Week 96 through Week 144). Through 144 weeks, the rates of
adverseeventsleadingtodiscontinuationwere4%insubjectsreceivingdolutegravirsOmgonce daily +
EPZICOM and 14% in subjects receiving ATRIPLA once daily.

Treatment-emergentadversereactions(ARs)ofmoderatetosevereintensityobservedinatleast
2%ofsubjectsineithertreatmentarminSPRING-2andSINGLEtrialsareprovidedinTable2.  Side-
by-sidetabulationistosimplifypresentation;directcomparisonsacrosstrialsshouldnotbe made due
to differing trial designs.

Table2. Treatment-EmergentAdverseReactionsofatLeastModeratelntensity(Grades2 to 4)
and at Least 2% Frequency in Treatment-Naive Subjects in SPRING-2 (Week 96
Analysis) and SINGLE Trials (Week 144 Analysis)

SPRING-2 SINGLE
Dolutegravir Raltegravir400 | Dolutegravir
50 mg Once mgTwiceDaily | 50 mg + ATRIPLA
Daily+2 +2NRTIs EPZICOM OnceDaily
SystemOrganClass/ | NRTIs (n= 405) OnceDaily (n = 419)
Preferred Term (n=403) (n=414)
Psychiatric
Insomnia <1% <1% 3% 3%
Depression <1% <1% 1% 2%
Abnormaldreams <1% <1% <1% 2%
NervousSystem
Dizziness <1% <1% <1% 5%
Headache <1% <1% 2% 2%
Gastrointestinal
Nausea 1% 1% <1% 3%
Diarrhea <1% <1% <1% 2%
Skin and
SubcutaneousTissue
Rash? 0 <1% <1% 6%
GeneralDisorders
Fatigue <1% <1% 2% 2%




EarandLabyrinth
Vertigo 0 <1% 0 2%

2Includespooledterms:rash,rashgeneralized,rashmacular,rashmaculo-papular,rashpruritic,anddrug eruption.

Inaddition,Grade linsomnia wasreportedby 1%andlessthan1% of subjects receiving
dolutegravirandraltegravir,respectively,inSPRING-2;whereasinSING LEtherateswere7%
and4%fordolutegravirand ATRIPLA, respectively. Theseeventswerenottreatmentlimiting.

Inamulticenter,open-label trial(FLAMINGO),243subjectsreceiveddolutegravir50mgonce daily
versus242subjectswhoreceiveddarunavir800mg/ritonavir 100 mg once daily,bothin combination
with investigator-selected NRTI1 background regimen (either EPZICOM or
TRUVADA).Therewere484subjectsincludedintheefficacy andsafety analyses. Through96 weeks,
the ratesof adverse eventsleadingto discontinuationwere 3%insubjectsreceiving
dolutegravirand6%insubjectsreceivingdarunavir/ritonavir. TheARsobservedinFLAMINGO were
generally consistent with those seen in SPRING-2 and SINGLE.

Treatment-experienced, integrase strand transfer inhibitor-naive subjects: In an international,
multicenter, double-blind trial (ING111762, SAILING), 719 HIV-1-infected, antiretroviral
treatment-experiencedadultswererandomizedandreceivedeitherdolutegravirsbOmgoncedaily
orraltegravird00mgtwicedailywithinvestigator-selectedbackgroundregimenconsistingofup to 2
agents, including at least one fully active agent. At 48 weeks, the rates of adverse events
leading to discontinuation were 3% in subjects receiving dolutegravir 50 mg once daily +
backgroundregimenand 4%insubjectsreceivingraltegravir 400 mg twice daily + background
regimen.

The only treatment-emergentAR of moderatetosevereintensity withatleast 2%frequency in
eithertreatmentgroupwasdiarrhea,2%(60f354)insubjectsreceivingdolutegravirsOmgonce daily
+backgroundregimenand 1%(50f 361) insubjectsreceivingraltegravir400 mg twice daily +
background regimen.

Treatment-experienced, integrase strand transfer inhibitor-experienced subjects: In a multicenter,
open-label, single-arm trial (ING112574, VIKING-3), 183 HIV-1-infected, antiretroviral
treatment-experiencedadults with virologicalfailure and current or historical evidence of
raltegravirand/orelvitegravirresistancereceiveddolutegravirs0mgtwicedailywiththecurrent failing
background regimen for 7 days andwith optimized background therapy fromDay 8. The rate of
adverse events leading to discontinuation was 4% of subjects at Week 48.

Treatment-emergentARsinVIKING-3weregenerallysimilarcomparedwithobservationswith the
50-mg once-daily dose in adult Phase 3 trials.

Less common adverse reactions observed in treatment-naive and treatment-experienced trials:
ThefollowingARsoccurredinlessthan2%oftreatment-naiveortreatment-experiencedsubjects
receivingdolutegravirina combinationregimeninany onetrial. Theseeventshave been included
because of their seriousness and assessment of potential causal relationship.

Gastrointestinal disorders: Abdominal pain, abdominal discomfort, flatulence, upper abdominal
pain, vomiting.

Hepatobiliarydisorders: Hepatitis.
Musculoskeletaldisorders: Myositis.
Psychiatricdisorders:Suicidalideation,attempt,behavior,orcompletion. Theseeventswere

observed primarily in subjects with a pre-existing history of depression or other psychiatric
illness.



Renalandurinarydisorders:Renalimpairment.

Skinand subcutaneoustissue disorders: Pruritus.

Laboratory abnormalities

Treatment-naivesubjects: Selectedlaboratoryabnormalities(Grades2to4)withaworsening
gradefrombaselineandrepresentingthe worst-grade toxicity inatleast2% of subjectsare presented
in Table 3. The mean change from baseline observed for selected lipid values is presented in
Table 4. Side-by-side tabulation is to simplify presentation; direct comparisons across trials
should not be made due to differing trial designs.

Table3.SelectedLaboratoryAbnormalities(Grades2to4)inTreatment-NaiveSubjectsin
SPRING-2 (Week 96 Analysis) and SINGLE Trials (Week 144 Analysis)

SPRING-2 SINGLE
Dolutegravir | Raltegravir Dolutegravir50 ATRIPL
50mgOnce 400mgTwice | mg+EPZICOM | AOnce
Daily+2 Daily+2 OnceDaily Daily
LaboratoryParameter NRTIs NRTIs (n=414) (n=419)
PreferredTerm (n=403) (n=405)
ALT
Grade2(>2.5-5.0xULN) 4% 4% 3% 5%
Grade3to4(>5.0xULN) 2% 2% 1% <1%
AST
Grade2(>2.5-5.0xULN) 5% 3% 3% 4%
Grade3to4(>5.0xULN) 3% 2% 1% 3%
TotalBilirubin
Grade2(1.6-2.5xULN) 3% 2% <1% <1%
Grade3to4(>2.5xULN) <1% <1% <1% <1%
Creatinekinase
Grade2(6.0-9.9xULN) 2% 5% 5% 3%
Grade3to4(>10.0xULN) 7% 4% 7% 8%
Hyperglycemia
Grade2(126-250mg/dL) 6% 6% 9% 6%
Grade3(>250mg/dL) <1% 2% 2% <1%
Lipase
Grade2(>1.5-3.0xULN) 7% 7% 11% 11%
Grade3to4(>3.0xULN) 2% 5% 5% 4%
Totalneutrophils
Grade2(0.75-0.99x10°) 4% 3% 4% 5%
Grade3to4(<0.75x10°) 2% 2% 3% 3%

ULN=Upperlimitofnormal.

Table4.MeanChangefromBaselineinFastedLipidValuesinTreatment-NaiveSubjects in
SPRING-2 (Week 96 Analysis®) and SINGLE Trials (Week 144 Analysis?)

SPRING-2 SINGLE

Dolutegravir Raltegravir400 Dolutegravir 50 | ATRIPL

50 mg Once mgTwiceDaily mg+EPZICOM | AOnce
Laboratory Daily+2 +2NRTls OnceDaily Daily
Parameter Preferred | NRTIs (n=405) (n=414) (n=419)
Term (n=403)
Cholesterol(mg/dL) 8.1 10.1 24.0 26.7
HDLcholesterol 2.0 2.3 5.4 7.2
(mg/dL)
LDLcholesterol 51 6.1 16.0 14.6




(mg/dL)

Triglycerides(mg/dL) | 6.7 6.6 136 319

aSubjectsonlipid-loweringagentsatbaselinewereexcludedfromtheseanalyses(19subjectsineacharm in
SPRING-2, and in SINGLE: dolutegravir + EPZICOM n = 30 and ATRIPLA n = 27). Ninety-four
subjectsinitiatedalipid-loweringagentpost-baseline;theirlastfastedon-treatmentvalues(priortostarting
theagent)wereusedregardlessiftheydiscontinuedtheagent(SPRING-2:dolutegravirn=9,raltegravirn
=13;SINGLE:dolutegravir+EPZICOMn=36andATRIPLA:n=36).

LaboratoryabnormalitiesobservedintheFLAMINGOtrialweregenerallyconsistentwith
observations in SPRING-2 and SINGLE.

Treatment-experienced,integrasestrandtransferinhibitor-naivesubjects:Laboratory
abnormalitiesobservedinSAILINGweregenerallysimilarcomparedwithobservationsseenin the
treatment-naive (SPRING-2 and SINGLE) trials.

Treatment-experienced, integrase strand transfer inhibitor-experienced subjects: The most
common treatment-emergent laboratory abnormalities (greater than 5% for Grades 2 to 4
combined)observedinVIKING-3atWeek48wereelevatedALT (9%),AST(8%),cholesterol
(10%),creatinekinase(6%),hyperglycemia(14%),andlipase(10%). Twopercent(40f183)of
subjectshadaGrade3to4treatment-emergenthematology laboratory abnormality,with neutropenia
(2% [3 of 183]) being the most frequently reported.

Hepatitis B and/or hepatitis C virus co-infection: In Phase 3 trials, subjects with hepatitis B
and/or C virus co-infection were permitted to enroll provided that baseline liver chemistry tests
did not exceed 5 times the upper limit of normal. Overall, the safety profile in subjects with
hepatitisBand/orCvirusco-infectionwassimilartothatobservedinsubjectswithouthepatitisB orCco-
infection,althoughtheratesofASTandAL Tabnormalitieswerehigherinthesubgroup with hepatitis
B and/or C virus co-infection for all treatment groups. Grades 2 to 4 ALT abnormalities in
hepatitis B and/or C co-infected compared with HIV mono-infected subjects
receivingdolutegravirwereobservedin18%vs.3%withthe50-mgonce-dailydoseand13%vs. 8%
with the 50-mg twice-daily dose. Liver chemistry elevations consistent with immune
reconstitution syndrome were observed insome subjectswith hepatitisBand/or Catthestart of
therapy withdolutegravir,particularly inthe settingwhereanti-hepatitistherapy waswithdrawn (see
section 4.4).

Changesinserumcreatinine: Dolutegravirhasbheenshowntoincreaseserumcreatininedueto
inhibitionoftubular secretion ofcreatininewithoutaffectingrenal glomerularfunction(see section
5.1).Increasesinserumcreatinineoccurred withinthefirst 4weeksoftreatment and
remainedstablethrough96weeks. Intreatment-naivesubjects,ameanchangefrombaselineof
0.15mgperdL(range:-0.32mgperdLto0.65mgperdL)wasobservedafter96weeksof
treatment.CreatinineincreaseswerecomparablebybackgroundNRT Isandweresimilarin
treatment-experienced subjects.

Lamivudine

Thesafetyprofileoflamivudineinadultsisprimarilybasedon3,568HIV-1-infectedsubjectsin 7
clinical trials.

Themostcommonadversereactionsareheadache,nausea,malaise, fatigue,nasalsignsand symptoms,
diarrhea, and cough.

Selectedclinicaladversereactionsingreaterthanorequalto5%ofsubjectsduringth erapywith
lamivudine 150 mgtwice daily plusRETROVIR 200 mg 3timesdaily forupto24 weeksare listed
in Table 5.

Table5.SelectedClinical AdverseReactions(GreaterthanorEqualto5%Frequency)in Four
Controlled Clinical Trials (NUCA3001, NUCA3002, NUCB3001, NUCB3002)



Lamivudinel50mgTwice

Daily plus RETROVIR RETROVIR?
AdverseReaction (n=251) (n=230)
BodyasaWhole
HeadacheMalaise 35% 27%
&fatigue 27% 23%
Feverorchills 10% 12%
Digestive
Nausea 33% 29%
Diarrhea 18% 22%
Nausea&vomiting 13% 12%
Anorexiaand/ordecreasedappetite 10% 7%
Abdominal pain 9% 11%
Abdominalcramps 6% 3%
Dyspepsia 5% 5%
Nervoussystem
Neuropathy 12% 10%
Insomnia&othersleepdisorders 11% 7%
Dizziness 10% 4%
Depressivedisorders 9% 4%
Respiratory
Nasalsigns&symptoms 20% 11%
Cough 18% 13%
Skin
Skinrashes 9% 6%
Musculoskeletal
Musculoskeletalpain 12% 10%
Myalgia 8% 6%
Arthralgia 5% 5%

2Eitherzidovudinemonotherapyorzidovudineincombinationwithzalcitabine.

Pancreatitis:Pancreatitiswasobservedin9outof2,613adultsubjects(0.3%)whoreceived lamivudine
in controlled clinical trials EP\VV20001, NUCA3001, NUCB3001, NUCA3002, NUCB3002, and

NUCB3007 (see section 4.4).

Lamivudine300mgoncedaily: Thetypesandfrequenciesofclinicaladversereactionsreported
insubjectsreceivinglamivudine300mgoncedailyorlamivudine150mgtwicedaily(in3-drug
combination regimens in EPV20001 and EPV40001) for 48 weeks were similar.

SelectedlaboratoryabnormalitiesobservedduringtherapyaresummarizedinTable6.

Table6.FrequenciesofSelectedGrade3-4LaboratoryAbnormalitiesinAdultsinFour24-
WeekSurrogateEndpointTrials(NUCA3001,NUCA3002,NUCB3001,NUCB3002)anda
Clinical Endpoint Trial (NUCB3007)

24-WeekSurrogate

ClinicalEndpoint

o

Lamivudine Lamivudine Placebo

plus plus plus
Test RETROVI RETRO Current Current
(ThresholdLevel) R VIRP Therapy® Therapy




ét;ssoéyée:ﬁ;mophllcount 7904 5.4% 15% 13%
Hemoglobin(<8.0g/dL) 2.9% 1.8% 2.2% 3.4%
Platelets(<50,000/mm3) 0.4% 1.3% 2.8% 3.8%
ALT(>5.0xULN) 3.7% 3.6% 3.8% 1.9%
AST(>5.0xULN) 17% 1.8% 4.0% 2.1%
Bilirubin(>2.5xULN) 0.8% 0.4% ND ND

Amylase(>2.0x ULN) 4.2% 1.5% 2.2% 1.1%

¥Themediandurationonstudywas12months.
bEjtherzidovudinemonotherapyorzidovudineincombinationwithzalcitabine.
‘Currenttherapywaseitherzidovudine,zidovudineplusdidanosine,orzidovudinepluszalcitabine. ULN =
Upper limit of normal.

ND=Notdone.

Thefrequenciesofselectedlaboratoryabnormalitiesreportedinsubjectsreceivinglamivudine 300
mg once daily orlamivudine 150 mgtwice daily (in3-drugcombinationregimensin EPV20001
and EPV40001) were similar.

Tenofovirdisoproxilfumarate

More than 12,000 subjects have been treated with tenofovir disoproxil fumarate alone or in
combinationwithotherantiretroviralmedicinalproductsforperiodsof28daysto215weeksin
clinicaltrials andexpandedaccessprograms. Atotal of1544subjectshavereceivedtenofovir
disoproxil fumarate 300 mg once daily in clinical trials; over 11,000 subjects have received
tenofovir disoproxil fumarate in expanded access programs.

The most common adversereactions(incidence greater thanor equalto 10%, Grades2—4)
identifiedfromanyofthe3largecontrolledclinicaltrialsincluderash,diarrhea,headache,pain,
depression, asthenia, and nausea.

Treatment-naivepatients

Study903-treatment-emergentadverse-reactions: Themostcommonadversereactionsseenina
double-blind comparative controlledtrial in which600treatement-naive subjectsreceived
tenofovirdisoproxilfumarate(N=299)orstavudine(N=301)incombinationwithlamivudineand
efavirenzforl44weeks(Study903)weremildtomoderategastrointestinaleventsanddizziness.

Mild adverse reactions (Grade 1) were common with a similar incidence in both arms, and
includeddizziness,diarrhea,andnausea.Selectedtreatment-emergentmoderatetosevereadverse
reactions are summarized in Table 7.

Table7:SelectedTreatment-EmergentAdverseReactions?(Grades2-4)Reportedin>5% in
Any Treatment Group in Study 903 (0-144 Weeks)

Tenofovirdisoproxilfumarate d4T+3TC+EFV
+3TC+EFV
N=299 N=301
BodyasaWhole
Headache 14% 17%
Pain 13% 12%
Fever 8% 7%
AbdominalPain 7% 12%
BackPain 9% 8%
Asthenia 6% 7%




DigestiveSystem

Diarrhea 11% 13%
Nausea 8% 9%
Dyspepsia 4% 5%
Vomiting 5% 9%
Metabolicdisorders

Lipodystrophy® | 1% | 8%
Musculoskeletal

Arthralgia 5% 7%
Myalagia 3% 5%
NervousSystem

Depression 11% 10%
Insomnia 5% 8%
Dizziness 3% 6%
Peripheralneuropathy® 1% 5%
Anxiety 6% 6%
Respiratory

Pneumonia | 5% | 5%
SkinandAppendages

Rashevent’ | 18% | 12%

a. Frequenciesofadversereactionsarebasedonalltreatment-emergentadverseevents,regardlessof
relationship to study drug.

b. Lipodystrophyrepresentsavarietyofinvestigator-describedadverseeventsnotaprotocol-defined
syndrome.

c. Peripheralneuropathyincludesperipheralneuritisandneuropathy.

d. Rasheventincludesrash,pruritus,maculopapularrash,urticaria,vesiculobullousrash,andpustularrash.

Laboratory abnormalities: Withtheexception offasting cholesteroland fastingtriglyceride
elevations that were more common in the stavudine group (40% and 9%) compared with
tenofovirdisoproxilfumarate(19%and1%),respectively,laboratoryabnormalitiesobservedin this
trial occurred with similar frequency in the tenofovir disoproxil fumarate and stavudine
treatment arms. A summary of Grades 3 - 4laboratory abnormalities is provided in Table 8.

Table8:Grades3-4LaboratoryAbnormalitiesReportedin>1% ofTenofovirdisoproxil
fumarate-Treated Subjects in Study 903 (0-144 Weeks)

Tenofovir disoproxil d4T+3TC+ EFV

fumarate+3TC+EFV

N=299 N=301
Any>Grade3LaboratoryAbnormality 36% 42%
FastingCholesterol(>240mg/dL) 19% 40%
CreatineKinase(M:>990U/L;F:>845U/L) 12% 12%
SerumAmylase(>175U/L) 9% 8%
AST(M:>180U/L;F:>170U/L) 5% 7%
ALT(M:>215U/L;F:>170U/L) 4% 5%
Hematuria(>100RBC/HPF) 7% 7%
Neutrophils(<750/mm?q) 3% 1%
FastingTriglycerides(>750mg/dL) 1% 9%

Study934-treatmentemergentadversereactions: InStudy934,511antiretroviral-naivesubjects
received either tenofovir disoproxil fumarate + EMTRIVA® administered in combination with
efavirenz(N=257)orzidovudine/lamivudineadministeredincombinationwithefavirenz (N=254).
Adverse reactions observed in this trial were generally consistent with those seen in previous
studies in treatment-experienced or treatment-naive subjects (Table 9).

Changesinbonemineraldensity



InHIV-1linfectedadultsubjectsinStudy903, therewasasignificantly greatermeanpercentage
decrease from baseline in BMD at the lumbar spine in subjects receiving tenofovir disoproxil
fumarate+ lamivudine + efavirenz (—2.2% = 3.9) compared with subjects receiving stavudine+
lamivudine + efavirenz (—1.0% = 4.6) through 144 weeks. Changes in BMD at the hip were
similarbetweenthetwotreatmentgroups(—2.8%=3.5inthetenofovirdisoproxilfumarategroup
vs.—2.4% =+ 4.5inthe stavudinegroup). Inboth groups,the majority of thereductioninBMD
occurredinthefirst24-48weeksofthetrialandthisreductionwassustainedthroughWeek144. Twenty-
eightpercentoftenofovirdisoproxilfumarate-treatedsubjectsvs.21%ofthestavudine-
treatedsubjectslostatleast5%ofBMDatthespineor7%ofBMDatthehip.Clinicallyrelevant fractures
(excludingfingers and toes) were reported in 4 subjects in the tenofovir disoproxil
fumarategroupand6subjectsinthestavudinegroup. Inaddition,thereweresignificantincreases
inbiochemicalmarkersof bone metabolism(serumbone-specificalkalinephosphatase,serum
osteocalcin,serumCtelopeptide,andurinary Ntelopeptide)andhigherserumparathyroid hormone
levels and1,25 Vitamin D levels in the tenofovir disoproxil fumarate group relative to
thestavudine group;however,exceptfor bone-specific alkaline phosphatase,these changes
resulted in values that remained within the normal range (see section 4.4).

Table9:SelectedTreatment-EmergentAdverseReactions®(Grades2—4)Reportedin>5% in
Any Treatment Group in Study 934 (0-144 Weeks)

Tenofovirdisoproxil AZT/3TC+
fumarate®+FTC+EFV EFV
N=257 N=254
Gastrointestinal Disorder
Diarrhea 9% 5%
Nausea 9% 7%
Vomiting 2% 5%
GeneralDisordersandAdministrationSite Condition
Fatigue
9% 8%
InfectionsandInfestations
Sinusitis 8% 4%
Upper respiratorytractinfections 8% 5%
Nasopharyngitis 5% 3%
NervousSystemDisorders
Headache 6% 5%
Dizziness 8% 7%
PsychiatricDisorders
Depression 9% 7%
Insomnia 5% 7%
SkinandSubcutaneousTissueDisorders Rash
event’ % 9%

a. Frequenciesofadversereactionsarebasedonalltreatment-emergentadverseevents,regardlessof
relationship to study drug.

b. FromWeeks96tol44ofthetrial,subjectsreceived TRUVADAwithefavirenzinplaceoftenofovir
disoproxil fumarate + EMTRIVA with efavirenz.

c. Rasheventincludesrash,exfoliativerash,rashgeneralized,rashmacular,rashmaculopapular,rash
pruritic, and rash vesicular.

Laboratoryabnormalities: Laboratoryabnormalitiesobservedinthistrialweregenerally
consistent with those seen in previous trials (Table 10).

Table10:SignificantLaboratoryAbnormalitiesReportedin>1% ofSubjectsinAny Treatment
Group in Study 934 (0-144 Weeks)

| | Tenofovirdisoproxil | AZT/3TC+




fumarate®+FTC+EFV EFV

N=257 N=254
Any>Grade3LaboratoryAbnormality 30% 26%
FastingCholesterol (>240mg/dL) 22% 24%
CreatineKinase(M:>990U/L;F:>845U/L) 9% 7%
SerumAmylase(>175U/L) 8% 4%
AlkalinePhosphatase(>550U/L) 1% 0%
AST(M:>180U/L;F:>170U/L) 3% 3%
ALT(M:>215U/L;F:>170U/L) 2% 3%
Hemoglobin(<8.0mg/dL) 0% 4%
Hyperglycemia(>250mg/dL) 2% 1%
Hematuria(>75RBC/HPF) 3% 2%
Glycosuria(>3+) <1% 1%
Neutrophils(<750/mm?) 3% 5%
FastingTriglycerides(>750mg/dL) 4% 2%

a. FromWeeks96tol44ofthetrial,subjectsreceived TRUVADAwithefavirenzinplaceof Tenofovir
disoproxil fumarate + EMTRIVA with efavirenz.

Treatment-experiencedpatients

Treatment-emergent adverse reactions: The adverse reactions seen in treatment-experienced
subjectswere generally consistent withthose seenin treatment-naivesubjectsincluding mild to
moderategastrointestinalevents,suchasnausea,diarrhea,vomiting,andflatulence.Lessthan1%
ofsubjectsdiscontinuedparticipationintheclinicaltrialsduetogastrointestinaladversereactions
(Study 907).

Asummaryofmoderatetoseveretreatment-emergentadversereactionsthatoccurredduringthe first
48 weeks of Study 907 is provided in Table 11.

Tablell.SelectedTreatment-EmergentAdverseReactions®*(Grades2-4)Reportedin=>3% in
Any Treatment Group in Study 907 (0-48 Weeks)

Tenofovir Placebo Tenofovir Placebocrossover
disoproxil (N=182) disoproxil to Tenofovir
fumarate (WeekO0- fumarate disoproxil
(N=368) 24) (N=368) fumarate(N=170)
(Week0-24) (Week0-48) (Week24-48)
BodyasaWhole
Asthenia 7% 6% 11% 1%
Pain 7% 7% 12% 4%
Headache 5% 5% 8% 2%
Abdominalpain 4% 3% 7% 6%
Backpain 3% 3% 4% 2%
Chestpain 3% 1% 3% 2%
Fever 2% 2% 4% 2%
DigestiveSystem
Diarrhea 11% 10% 16% 11%
Nausea 8% 5% 11% 7%
\Vomiting 4% 1% 7% 5%
Anorexia 3% 2% 4% 1%
Dyspepsia 3% 2% 4% 2%
Flatulence 3% 1% 4% 1%
Respiratory
Pneumonia | 2% | 0% | 3% | 2%

NervousSystem




Depression 4% 3% 8% 4%
Insomnia 3% 2% 4% 4%
Peripheralneuropathy® 3% 3% 5% 2%
Dizziness 1% 3% 3% 1%
SkinandAppendage

Rashevent® 5% 4% 7% 1%
Sweating 3% 2% 3% 1%
Musculoskeletal

Myalgia 3% | 3% | 4% | 1%
Metabolic

Weightloss 2% 1% | 4% 2%

a. Frequenciesofadversereactionsarebasedonalltreatment-emergentadverseevents,regardlessof

relationship to study drug.

b. Peripheralneuropathyincludesperipheralneuritisandneuropathy.

c. Rasheventincludesrash,pruritus,maculopapularrash,urticaria,vesiculobullousrash,andpustularrash.

Laboratoryabnormalities: Laboratoryabnormalitiesobservedinthistrialoccurredwithsimilar

frequencyinthetenofovirdisoproxilfumarateandplacebo-treatedgroups. AsummaryofGrades 3-4

laboratory abnormalities is provided in Table 12.

Tablel2.Grades3-4LaboratoryAbnormalitiesReportedin>1% ofTenofovirdisoproxil

fumarate-Treated Subjects in Study 907 (0-48 Weeks)

Tenofovir Placebo Tenofovir Placebo
disoproxil (N=182) disoproxil Crossoverto
fumarate (Week 0— fumarate Tenofovir
(N=368) 24) (N=368) disoproxil
(Week0-24) (Week0-48) | fumarate
(N=170)
(Week24-48)

Any > Grade 3 25% 38% 35% 34%

Laboratory Abnormality

Triglycerides(>750 8% 13% 11% 9%

mg/dL)

CreatineKinase 7% 14% 12% 12%

(M:>990U/L;F:>845

U/L)

SerumAmylase(>175 6% 7% 7% 6%

U/L)

Glucosuria(>3+) 3% 3% 3% 2%

AST 3% 3% 4% 5%

(M:>180U/L;F:>170

U/L)

ALT 2% 2% 4% 5%

(M:>215U/L;F:>170

U/L)

SerumGlucose(>250 2% 4% 3% 3%

U/L)

Neutrophils(<750mm®) 1% 1% 2% 1%

Clinicaltrialsexperienceinpaediatricsubjects

Dolutegravir

IMPAACTP1093isanongoingmulticenter,open-label,non-comparativetrialofapproximately
160HIV-1-infectedpaediatricsubjectsaged4weekstolessthan18years,ofwhich46treatment-
experienced, INSTI-naive subjects aged 6tolessthan 18yearshavebeenenrolled(seesection




5.1).

The adverse reaction profile was similar to thatfor adults. Grade 2 ARs reported by more than
onesubjectweredecreasedneutrophilcount(n=3)anddiarrhea(n=2). TherewerenoGrade3 or 4
drug-related ARs reported. No ARs led to discontinuation.

TheGrade3or4laboratoryabnormalitiesreportedinmorethanonesubjectwereelevatedtotal
bilirubin(n=3)anddecreasedneutrophilcount(n=2). Thechangesinmeanserumcreatinine were
similar to those observed in adults.

Lamivudine

Lamivudineoralsolutionhasbeenstudiedin638paediatricsubjectsaged3monthstol18yearsin 3
clinical trials.

Selectedclinicaladversereactionsandphysicalfindingswithagreaterthanor equalto 5%
frequencyduringtherapywithlamivudine4mgperkgtwicedailyplusRETROVIR160mgper m? 3
times daily in therapy-naive (less than or equal to 56 days of antiretroviral therapy) paediatric
subjects are listed in Table 13.

Tablel3.SelectedClinical AdverseReactionsandPhysicalFindings(GreaterthanorEqual to
5% Frequency) in Paediatric Subjects in Trial ACTG300

LamivudineplusRETROVIR Didanosine
AdverseReaction (n =236) (n=235)
BodyasaWhole
Fever 25% 32%
Digestive
Hepatomegaly 11% 11%
Nausea&vomiting 8% 7%
Diarrhea 8% 6%
Stomatitis 6% 12%
Splenomegaly 5% 8%
Respiratory
Cough 15% 18%
Abnormalbreathsounds/wheezing 7% 9%
Ear,Nose,andThroat
Signs or symptoms of 7% 6%
ears®Nasaldischargeorcongestion 8% 11%
Other
Skin rashes 12% 14%
Lymphadenopathy 9% 11%

2Includespain,discharge,erythema,orswellingofanear.

Pancreatitis:Pancreatitis,whichhasbeenfatalinsomecases,hasbeenobservedinantiretroviral
nucleoside-experienced paediatric subjects receiving lamivudine alone or in combination with
other antiretroviral medicinal products. In an open-label dose-escalation trial (NUCA2002), 14
subjects (14%) developed pancreatitis while receiving monotherapy with lamivudine. Three of
thesesubjectsdiedofcomplicationsofpancreatitis.Inasecondopen-labeltrial(NUCA2005),12
subjects(18%) developed pancreatitis. InTrial ACTG300, pancreatitiswas notobservedin 236
subjects randomized tolamivudine plus RETROVIR. Pancreatitis was observed in 1 subject in
thistrialwhoreceivedopen-labellamivudineincombinationwithRETROVIRandritonavir following
discontinuation of didanosine monotherapy (see section 4.4).

Paresthesiasandperipheralneuropathies:Paresthesiasandperipheralneuropathieswere



reportedin15subjects(15%)inTrialNUCA2002,6subjects(9%)inTriaNUCA2005,and2 subjects
(less than 1%) in Trial ACTG300.

Selectedlaboratoryabnormalitiesexperiencedbytherapy-naive(lessthanorequalto56daysof
antiretroviral therapy) paediatric subjects are listed in Table 14.

Tablel4.FrequenciesofSelectedGrade3-4LaboratoryAbnormalitiesinPaediatric Subjects in
Trial ACTG300

Test Lamivudineplus

(ThresholdLevel) RETROVIR Didanosine
Absoluteneutrophilcount(<400/mm3) 8% 3%
Hemoglobin(<7.0g/dL) 4% 2%
Platelets(<50,000/mm?) 1% 3%
ALT(>10xULN) 1% 3%
AST(>10xULN) 2% 4%
Lipase(>2.5xULN) 3% 3%
TotalAmylase(>2.5x ULN) 3% 3%

ULN=Upperlimitofnormal.

Tenofovirdisoproxilfumarate

Assessmentofadverse reactionsishasedontwo randomizedtrials(Studies352and 321)in184 HIV-1
infected paediatric subjects (2 to less than 18 years of age) who received treatment with
tenofovirdisoproxilfumarate(N=93) orplacebo/activecomparator (N=91)incombination with
otherantiretroviralmedicinalproductsfor48weeks. Theadversereactionsobservedinsubjects
whoreceivedtreatmentwithtenofovirdisoproxilfumaratewereconsistentwiththoseobservedin
clinical trials in adults.

Eighty-ninepaediatric subjects(2toless than 12yearsof age) receivedtenofovir disoproxil
fumarate in Study 352 for a median exposure of 104 weeks. Of these, 4 subjects discontinued
fromthetrialduetoadversereactionsconsistentwithproximalrenaltubulopathy. Threeofthese
4subjectspresentedwithhypophosphatemiaandalsohaddecreasesintotalbodyorspineBMD Z score
(see section 4.4).

Changesinbonemineraldensity

ClinicaltrialsinHIV-linfectedchildrenandadolescentsevaluatedBMDchanges.InStudy321 (12 to
less than18years), the mean rate ofBMD gain at Week 48 was less in the tenofovir
disoproxilfumaratecomparedtotheplacebotreatmentgroup.Sixtenofovirdisoproxilfumarate
treatedsubjectsandone placebotreatedsubject had significant (greater than4%) lumbar spine
BMDIlossatWeek48.ChangesfrombaselineBMDZ-scoreswere—0.341forlumbarspineand
—0.458 for total body in the 28subjects whowere treated withtenofovir disoproxil fumarate for
96weeks.InStudy 352(2tolessthan12years),the meanrateof BMDgaininlumbarspine at Week
48was similar betweenthetenofovir disoproxilfumarateandthe d4Tor AZT treatment
groups.TotalbodyBMDgainwaslessinthetenofovirdisoproxilfumaratecomparedtothed4 T
orAZTtreatmentgroups.Onetenofovirdisoproxilfumarate-treatedsubjectandnoneofthed4T or
AZT-treatedsubjects experienced significant (greater than4%) lumbar spine BMD loss at
Week48.ChangesfrombaselineinBMDZscoreswere—0.012forlumbarspineand—0.338for
totalbodyinthe64subjectswhoweretreatedwithtenofovirdisoproxilfumaratefor96weeks.In both
trials, skeletal growth (height) appeared to be unaffected (see section 4.4).

PostmarketingExperience

Inadditiontoadversereactionsreportedfromclinicaltrials,thefollowingadversereactionshave
beenidentifiedduringpostmarketinguse.Becausethesereactionsarereportedvoluntarilyfroma



populationofuncertainsize,itisnotalwayspossibletoreliablyestimatetheirfrequencyor establish a
causal relationship to drug exposure.

Dolutegravir

HepatobiliaryDisorders
Acuteliverfailure,hepatotoxicity.

Musculoskeletal

Arthralgia,myalgia.

PsychiatricAnxiety.

Lamivudine

BodyasaWhole
Redistribution/accumulationofbodyfat(seesection4.4).
Endocrine and Metabolic

Hyperglycemia.

General

Weakness.

HemicandLymphatic
Anemia(includingpureredcellaplasiaandsevereanemiasprogressingontherapy).
HepaticandPancreatic

Lacticacidosisandhepaticsteatosis(seesection4.4),posttreatmentexacerbationsofhepatitisB (see
section 4.4).

Hypersensitivity

Anaphylaxis, urticaria.

Musculoskeletal
Muscleweakness,CPKelevation,rhabdomyolysis.
Skin

Alopecia,pruritus.

Tenofovirdisoproxilfumarate

ImmuneSystemDisorders

Allergicreaction,includingangioedema



MetabolismandNutritionDisorders
Lacticacidosis,hypokalemia,hypophosphatemia
Respiratory, Thoracic, and Mediastinal Disorders
Dyspnea

GastrointestinalDisorders
Pancreatitis,increasedamylase,abdominalpain
HepatobiliaryDisorders
Hepaticsteatosis,hepatitis, increasedliverenzymes (mostcommonlyAST, ALTgammaGT)
SkinandSubcutaneousTissueDisorders

Rash
MusculoskeletalandConnectiveTissueDisorders

Rhabdomyolysis,osteomalacia(manifestedasbonepainandwhichmaycontributetofractures),
muscular weakness, myopathy

RenalandUrinaryDisorders

Acute renal failure, renal failure, acute tubular necrosis, Fanconi syndrome, proximal renal
tubulopathy, interstitial nephritis (including acute cases), nephrogenic diabetes insipidus, renal
insufficiency, increased creatinine, proteinuria, polyuria
GeneralDisordersandAdministrationSiteConditions

Asthenia

Thefollowingadversereactions, listedunderthebodysystemheadingsabove,mayoccurasa
consequence of proximal renal tubulopathy: rhabdomyolysis, osteomalacia, hypokalemia,

muscular weakness, myopathy, hypophosphatemia.

Reportingofsuspectedadversereactions

Reportingsuspectedadversereactionsafterauthorisationofthemedicinalproductisimportant. It

allows continued monitoring of the benefit/risk balance of the medicinal product. Healthcare

professionals areaskedtoreportany suspected adverse reactionsviathelocalreportingsystem.
4.9 Overdose

Thereisnoknownspecifictreatmentforoverdosewithdolutegravirorlamivudine.lfoverdose
occurs,thepatientshouldbemonitoredandstandardsupportivetreatmentappliedasrequired.

Dolutegravir

Asdolutegravirishighlyboundtoplasmaproteins,itisunlikelythatitwillbesignificantly removed by
dialysis.

Lamivudine



Becauseanegligibleamountoflamivudinewasremovedvia(4-hour)hemodialysis,continuous
ambulatoryperitonealdialysis,andautomatedperitonealdialysis,itisnotknownifcontinuous
hemodialysis would provide clinical benefit in a lamivudine overdose event.

Tenofovirdisoproxilfumarate

Limitedclinicalexperienceatdoseshigherthanthetherapeuticdoseoftenofovirdisoproxil fumarate
300 mg is available. In Study 901, 600 mg tenofovir disoproxil fumarate was
administeredto8subjectsorallyfor28days.Nosevereadversereactionswerereported. The effects of
higher doses are not known.
Tenofovirisefficientlyremovedbyhemodialysiswithanextractioncoefficientofapproximately
54%.Followingasingle300mgdoseoftenofovirdisoproxilfumarate,afour-hourhemodialysis
session removed approximately 10% of the administered tenofovir dose.
PHARMACOLOGICALPROPERTIES

Pharmacodynamicproperties

Pharmacotherapeuticgroup: AntiviralsfortreatmentofHIVinfections,combinationsATCcode:
JO5AR12.

Dolutegravir,lamivudineandtenofovirdisoproxilfumarateareHIV-1antiviralagent.

Effects on electrocardiogram

In a randomized, placebo-controlled, cross-over trial, 42 healthy subjects received single-dose
oraladministrationsofplacebo,dolutegravir250-mgsuspension(exposuresapproximately3—
foldofthe50-mgonce-daily doseatsteady state),and moxifloxacin400mg (activecontrol)in
randomsequence.Afterbaselineandplaceboadjustment,themaximummeanQTcchangebased
onFridericiacorrectionmethod(QTcF)fordolutegravirwas2.4msec(1-sided95%upperCl:4.9 msec).
Dolutegravir did not prolong the QTc interval over 24 hours’ post-dose.

Effectsonrenalfunction

Theeffectofdolutegravir onrenalfunctionwasevaluatedinanopen-label,randomized,3-arm,
parallel, placebo-controlled trial in healthy subjects (n = 37) whoreceived dolutegravir 50 mg
oncedaily(n=12),dolutegravir50mgtwicedaily(n=13),orplacebooncedaily(n=12)for14
days.Adecreaseincreatinineclearance,asdeterminedby24-hoururinecollection,wasobserved with
both doses of dolutegravir after 14 daysof treatment in subjectswho received 50 mg once daily
(9%decrease)and50mgtwice daily(13%decrease).Neitherdose ofdolutegravirhada significant
effect on the actual glomerular filtration rate (determined by the clearance of probe drug,
iohexol) or effective renal plasma flow(determinedby theclearance of probe drug,para- amino
hippurate) compared with the placebo.

Mechanismofaction

Dolutegravir

DolutegravirinhibitsHIVintegrasebybindingtotheintegraseactivesiteandblockingthestrand
transferstepofretroviraldeoxyribonucleicacid(DNA)integrationwhichisessentialfortheHIV
replication cycle. Strand transfer biochemical assaysusing purifiedHIV-1lintegrase and pre-
processed substrate DNA resulted in 1Csovalues of 2.7 nM and 12.6 nM.

Lamivudine



Lamivudineisasyntheticnucleosideanalogue.Intracellularly,lamivudineisphosphorylatedto
itsactive5 -triphosphatemetabolite,lamivudinetriphosphate(3TC-TP). Theprincipalmodeof
actionof3TC-TPisinhibitionofHIV-1reversetranscriptase(RT)viaDNAchaintermination after
incorporation of the nucleotide analogue.

Tenofovirdisoproxilfumarate

Tenofovirdisoproxilfumarateisanacyclicnucleosidephosphonatediesteranalogofadenosine
monophosphate. Tenofovirdisoproxilfumaraterequiresinitialdiesterhydrolysisforconversion
totenofovirandsubsequentphosphorylationsbycellularenzymestoformtenofovirdiphosphate,
anobligate chainterminator.Tenofovir diphosphateinhibitstheactivity ofHIV-1reverse
transcriptase and HBV reverse transcriptase by competing with the natural substrate
deoxyadenosine5’-triphosphateand,afterincorporationintoDNA, by DNAchaintermination.
Tenofovir diphosphate is a weak inhibitor of mammalian DNA polymerases a, 3, and
mitochondrial DNA polymerase y.

Antiviralactivity

Dolutegravir

Antiviralactivityincellculture

Dolutegravirexhibitedantiviralactivityagainstlaboratorystrainsofwild-typeHIV-1withmean
ECsovalues of 0.5 nM (0.21 ng per mL) to2.1 nM (0.85 ng per mL) inperipheral blood
mononuclearcells(PBMCs)andMT -4cells.Dolutegravirexhibitedantiviralactivityagainst13
clinically diverse clade B isolates with a mean ECsovalue of 0.52 nM ina viral integrase
susceptibility assay using the integrase coding region from clinical isolates. Dolutegravir
demonstratedantiviralactivityincellcultureagainstapanelofHIV-1clinicalisolates(3ineach
groupofMcladesA,B,C,D,E,F,andG,and3ingroupO)withECsevaluesrangingfrom0.02 nMto
2.14nM forHIV-1. DolutegravirECsovalues against 3HIV-2clinicalisolatesinPBMC assays
ranged from 0.09 nM to 0.61 nM.

Antiviralactivityincombinationwithotherantiviralmedicinalproducts

The antiviral activity of dolutegravir was notantagonistic when combined with the INSTI,
raltegravir; non-nucleoside reverse transcriptase inhibitors (NNRTIs), efavirenz or nevirapine; the
nucleosidereversetranscriptaseinhibitors(NRTIs),abacavirorstavudine;theproteaseinhibitors
(PIs), amprenavir or lopinavir; the CCR5 co-receptor antagonist, maraviroc; or the fusion
inhibitor, enfuvirtide. Dolutegravir antiviral activity was not antagonistic when combined with
theHBV reverse transcriptaseinhibitor, adefovir, or inhibitedby theantiviral, ribavirin.

Lamivudine

The antiviral activity of lamivudine against HIV-1 was assessed in a number of cell lines
including monocytesandfresh human peripheral bloodlymphocytes(PBMCs) usingstandard
susceptibilityassays.ECsovalueswereintherangeof0.003to15microM(1microM=0.23mcg
permL).ThemedianECsovaluesoflamivudinewere60nM(range:20to70nM),35nM(range:
30to40nM), 30 nM(range:20t090 nM), 20 nM(range:3to40 nM), 30nM (range: 1to60

nM), 30nM (range: 20to70nM), 30 nM (range:3to70nM),and30nM (range:20to90nM)
againstHIV-1cladesA-GandgroupOviruses(n=3exceptn=2forcladeB)respectively.The
ECsovaluesagainstHIV-2 isolates (n =4)rangedfrom 0.003to 0.120 microMinPBMCs.
Lamivudinewasnotantagonistictoalltestedanti-HIVagents.Ribavirin(50microM)usedinthe
treatmentofchronicHCVinfectiondecreasedtheanti-HIV-1activityoflamivudineby 3.5-fold in
MT-4 cells.

Tenofovirdisoproxilfumarate




TheantiviralactivityoftenofoviragainstlaboratoryandclinicalisolatesofHIV -1wasassessed in
lymphoblastoid cell lines, primary monocyte/macrophage cells and peripheral blood
lymphocytes. TheECso(50%effectiveconcentration)valuesfortenofovirwereintherangeof
0.04puMto8.5uM.Indrugcombinationstudies,tenofovirwasnotantagonisticwithnucleoside
reverse transcriptase inhibitors (abacavir, didanosine, lamivudine, stavudine, zalcitabine,
zidovudine), non-nucleoside reverse transcriptase inhibitors (delavirdine, efavirenz,
nevirapine),and protease inhibitors (amprenavir, indinavir, nelfinavir, ritonavir, saquinavir).
Tenofovir displayedantiviralactivityincellcultureagainstHI V-
1cladesA,B,C,D,E,F,G,andO(ECsovalues ranged from 0.5uM to 2.2 uM) and strain-specific
activity against HIV-2 (ECsovalues ranged from 1.6 uM to 5.5 uM).

Resistance

Dolutegravir

Cell Culture: Dolutegravir-resistant viruses were selected in cell culture starting from different
wild-typeHIV-1strainsandclades. AminoacidsubstitutionsE92Q,G118R,S153ForY,G193E
orR263Kemergedindifferentpassagesandconferreddecreasedsusceptibilitytodolutegravirof
upto4-fold.PassageofmutantvirusescontainingtheQ148RorQ148Hsubstitutionsselectedfor
additionalsubstitutionsinintegrasethatconferreddecreasedsusceptibilitytodolutegravir(fold-
change increase of 13 to 46). The additional integrase substitutions included T97A, E138K,
G140S, and M1541.Passage of mutant viruses containingbothG140SandQ148Hselectedfor
L74M, E92Q, and N155H.

Treatment-naive subjects: Nosubjects in the dolutegravir 50-mg once-daily treatment arms of
treatment-naivetrialsSSPRING-2(96weeks)andSINGLE (144weeks)hadadetectabledecrease
insusceptibility todolutegravir or background NRTIs intheresistanceanalysissubset (n= 12
withHIV-1RNAgreater than 400copies per mL atfailure orlastvisitandhavingresistance

data). TwovirologicfailuresubjectsinSINGLEhadtreatment-emergentG/D/E193Dand
G193G/EintegrasesubstitutionsatWeek84andWeek108,respectively,and1subjectwith275
copiespermLHIV-1RNAhadatreatment-emergentQ157Q/Pintegrasesubstitutiondetectedat
Week24.Noneofthesesubjectshadacorrespondingdecreaseindolutegravirsusceptibility.No
treatment-emergent genotypic resistance to the background regimen was observed in the
dolutegravir armin either the SPRING-2 or SINGLE trials. No treatment-emergent primary
resistancesubstitutionswereobservedineithertreatmentgroupintheFLAMINGOtrialthrough Week
96.

Treatment-experienced, integrase strand transfer inhibitor-naive subjects: In the dolutegravir arm
oftheSAILINGtrialfortreatment-experienced andINSTI-naive subjects (n= 354), treatment-
emergent integrase substitutions were observed in 6 of 28 (21%) subjects who had virologic
failureandresistancedata.In5ofthe6subjects’isolatesemergentINSTIsubstitutionsincluded
L74L/M/1, Q95Q/L, V151V/I (n = 1 each), and R263K (n = 2). The change in dolutegravir
phenotypicsusceptibilityforthese5subjectisolateswaslessthan2-fold.Onesubjectisolatehad pre-
existing raltegravir resistance substitutions E138A, G140S, and Q148H at baseline and had
additional emergent INSTI-resistance substitutions T97A and E138A/T with a corresponding
148-foldreductionindolutegravirsusceptibilityatfailure.Inthecomparatorraltegravirarm,21 of 49
(43%) subjects with post-baseline resistance data had evidence of emergent INSTI- resistance
substitutions(L74M, E92Q,T97A,E138Q,G140S/A, Y143R/C, Q148H/R,V151I, N155H,
E157Q, and G163K/R) and raltegravir phenotypic resistance.

Treatment-experienced, integrase strand transfer inhibitor-experienced subjects: VIKING-3
examinedthe efficacy of dolutegravir 50 mg twicedaily plusoptimizedbackgroundtherapy in
subjects with prior or current virologic failure on an INSTI- (elvitegravir or raltegravir)
containingregimen.UseofdolutegravirinINSTI-experiencedpatientsshouldbeguidedbythe
numberandtypeofbaselineINST Isubstitutions. TheefficacyofdolutegravirSOmgtwicedaily is
reduced in patients with an INSTI-resistance Q148 substitution plus 2 or more additional



INSTI-resistance substitutions, including T66A, L741/M, E138A/K/T, G140S/A/C,
Y143R/C/H,E157Q, G163S/E/K/Q, or G193E/R.

Lamivudine

Lamivudine-resistantvariantsofHIV-1havebeenselectedincellculture.Genotypicanalysis
showedthattheresistancewasduetoaspecificaminoacidsubstitutionintheHIV -1reverse
transcriptaseatcodon184changingthemethioninetoeithervalineorisoleucine(M184V/I).

HIV-1strainsresistanttobothlamivudineandzidovudinehavebeenisolatedfromsubjects.
Susceptibilityofclinicalisolatestolamivudineandzidovudinewasmonitoredincontrolled
clinicaltrials.Insubjectsreceivinglamivudine monotherapy or combinationtherapy with
lamivudinepluszidovudine,HIV-1lisolatesfrommostsubjectsbecamephenotypicallyand
genotypically resistant to lamivudine within 12 weeks.

Tenofovirdisoproxilfumarate

HIV-1lisolateswithreducedsusceptibilitytotenofovirhavebeenselectedincellculture. These viruses
expressed a K65R substitution in reverse transcriptase and showed a 2- to 4- fold reduction in
susceptibility to tenofovir. Inaddition, a K70E substitution in HIV-1 reverse transcriptase has
been selected by tenofovir and results in low-level reduced susceptibility to tenofovir.

InStudy903oftreatment-naivesubjects(tenofovirdisoproxilfumarate+lamivudine+efavirenz
versus stavudine+ lamivudine+efavirenz), genotypicanalysesofisolatesfromsubjectswith
virologicfailurethroughWeek144showeddevelopmentofefavirenzandlamivudineresistance-
associated substitutions to occur most frequently and with no difference between the treatment
arms. TheK65Rsubstitutionoccurredin8/47(17%)ofanalyzedpatientisolatesinthetenofovir
disoproxilfumaratearmandin2/49(4%)ofanalyzedpatientisolatesinthestavudinearm.Ofthe 8
subjects whose virus developed K65R in the tenofovir disoproxil fumarate arm through 144
weeks, 7 occurred in the first 48 weeks of treatment and one at Week 96. Other patient inthe
tenofovir disoproxil fumarate arm developed the K70E substitution in the virus. Other
substitutions resulting in resistance to tenofovir disoproxil fumarate were not identified in this
trial.

InStudy934oftreatment-naivesubjects(tenofovirdisoproxilfumarate+EMTRIV A+efavirenz
versuszidovudine(AZT)/lamivudine(3TC)+efavirenz),genotypicanalysisperformedonHIV -1
isolatesfromallconfirmedvirologicfailuresubjectswith greater than400 copies/mL ofHIV-1 RNA
at Week144 orearly discontinuation showeddevelopment of efavirenz resistance- associated
substitutions occurred most frequently and was similar between the two treatment arms.
TheM184V substitution, associatedwithresistance toEMTRIV Aandlamivudine, was observedin
2/19 ofanalyzedsubject isolatesinthetenofovir disoproxilfumarate +EMTRIVA
groupandin10/29ofanalyzedsubjectisolatesinthezidovudine/lamivudinegroup. Through144
weeksofStudy934,nosubjectshavedevelopedadetectableK65RsubstitutionintheirHIV -1as
analyzed through standard genotypic analysis.

Responsebybaselinegenotype

Dolutegravir

Ofthe183subjectswithbaselinedata,30%harboredviruswithasubstitutionatQ148,and33% had no
primary INSTI-resistance substitutions (T66A/I/K, E92Q/V, Y143R/C/H, Q148H/R/K,
andN155H)atbaseline,buthadhistoricalgenotypicevidenceofINSTI-resistancesubstitutions,
phenotypic evidence of elvitegravir or raltegravir resistance, or genotypic evidence of INSTI-
resistance substitutions at screening.

Responseratesbybaselinegenotypewereanalyzedinan“as-treated”analysisatWeek48(n=



175)(Tablel5).TheresponserateatWeek48todolutegravir-containingregimenswas47%(24 of 51)
when Q148 substitutions were present at baseline; Q148 was always present with additional
INSTI-resistance substitutions (see Table 15). In addition, a diminished virologic response of
40% (6 of 15) was observed when the substitutionE157Q or K was present at baseline with
other INSTI-resistance substitutions but without a Q148H or R substitution.

Tablel5.ResponsebyBaselinelntegraseGenotypeinSubjectswithPriorExperiencetoan
Integrase Strand Transfer Inhibitor in VIKING-3

Week48

(<50copies/mL)
BaselineGenotype n=175
OverallResponse 6690(116/175)
NoQ148substitution? 74%(92/124)
Q148H/R+G140S/A/C withoutadditionalINSTI-resistance 61%(17/28)
substitution®
Q148H/R+>2INSTI-resistancesubstitutions™® 29%(6/21)

2IncludesINSTI-resistancesubstitutionsY 143R/C/HandN155H.
PINSTI-resistancesubstitutionsincluded T66A,L741/M,E138A/K/T,G140S/A/C,Y 143R/C/H,E157Q,
G163S/E/K/Q,0orG193E/R.TwoadditionalsubjectshadbaselinegenotypesofQ148Q/RplusL74L/1/M
(virologic failure) and Q148R plus E138K (responder).
“ThemostcommonpathwaywithQ148H/R+greaterthanorequalto2INSTI-resistancesubstitutionshad
Q148+G140+E138 substitutions (n = 16).

Responseby baselinephenotype

Dolutegravir

Responseratesbybaselinephenotypewereanalyzedinanas-treatedanal ysisusingallsubjects
withavailablebaselinephenotypesthroughWeek48(n=163)(seeTablel6).Thesebaseline
phenotypicgroupsarebasedonsubjectsenrolledinVIKING-3andarenotmeanttorepresent definitive
clinical susceptibility cut points for dolutegravir. The data are provided to guide clinicians on
the likelihood of virologic success based on pretreatment susceptibility to dolutegravir in
INSTI-resistant patients.

Tablel6.ResponsebyBaselineDolutegravirPhenotype(Fold-ChangefromReference)in
Subjects with Prior Experience to an Integrase Strand Transfer Inhibitor in VIKING -3

ResponseatWeek48
Baseline Dolutegravir Phenotype (Fold- (<50copies/mL)
Change from Reference) Subset n = 163
OverallResponse 64%(104/163)
<3-foldchange 72%(83/116)
3-<10-foldchange 53%(18/34)
>10-foldchange 23%(3/13)

Integrasestrandtransferinhibitortreatment-emergentresistance

Dolutegravir

There were 50 subjects with virologic failure on the dolutegravir twice-daily regimen in
VIKING-3withHIV-1RNAgreaterthan400copiespermLatthefailuretimepoint, Week48or beyond,
or the last timepoint ontrial. Thirty-ninesubjects with virologic failure had resistance
datathatwereusedintheWeek48analysis.IntheWeek48resistanceanalysis85%(330f39)of
thesubjectswithvirologicfailurehadtreatment-emergentINSTI-resistancesubstitutionsintheir
isolates. The most common treatment-emergent INST I-resistance substitution was T97A. Other
frequentlyemergentINSTI-resistancesubstitutionsincludedL74M,lorV,E138KorA,G140S,



Q148H,RorK,M1541,0rN155H.SubstitutionsE92Q,Y143RorC/H,S147G,V151A,and
E157E/Qeachemergedinlto3subjects’isolates. Atfailure,themediandolutegravirfold- change
fromreference was 61-fold(range:0.75to 209) forisolates withemergentINSTI- resistance
substitutions (n = 33).

Resistancetooneormorebackgrounddrugsinthedolutegravirtwice-dailyregimenalso emerged
in 49% (19 of 39) subjects in the Week 48 resistance analysis.

INVIKING-4(ING116529),30subjectswithcurrentvirologicalfailureonanINSTI-containing
regimenandgenotypicevidenceofINSTI-resistancesubstitutionsatscreeningwererandomized
toreceiveeitherdolutegravirS5Omgtwicedailyorplacebowiththecurrentfailingregimenfor?
daysandthenallsubjectsreceivedopen-labeldolutegravirplusoptimizedbackgroundregimen from
Day 8. Virologicresponses at Week 48by baseline genotypicandphenotypicINSTI - resistance
categories and the INSTI resistance-associated substitutions that emerged on dolutegravir
treatment in VIKING-4 were consistent with those seen in VIKING-3.

Genotypicandphenotypicanalysisofon-therapyHIV-1lisolatesfromsubjectswithvirologicfailure

Lamivudine

Trial EPV20001: Fifty-three of 554 (10%) subjects enrolled in EPVV20001were identified as
virological failures (plasma HIV-1 RNA level greater than or equal to400copies per mL) by
Week48.Twenty-eightsubjectswererandomizedtothelamivudineonce-dailytreatmentgroup
and25tothelamivudinetwice-dailytreatmentgroup. ThemedianbaselineplasmaHIV-1RNA
levelsofsubjectsinthelamivudineonce-dailygroupandlamivudinetwice-dailygroupwere4.9
logiocopies per mL and 4.6 logiocopies per mL, respectively.

Genotypicanalysisofon-therapy isolatesfrom22subjectsidentifiedas virologicfailuresinthe
lamivudineonce-daily groupshowedthatisolatesfrom8of22subjectscontainedatreatment-
emergentlamivudineresistance-associatedsubstitution(M184VorM184l),isolatesfrom0of22
subjects contained treatment-emergent amino acid substitutions associated with zidovudine
resistance(M41L,D67N, K70R,L210W,T215Y/F,orK219Q/E),andisolatesfrom100f22 subjects
contained treatment-emergent amino acid substitutions associated with efavirenz resistance
(L100I, K101E, K103N, V108l or Y181C).

Genotypic analysis of on-therapy isolates fromsubjects (n = 22) in the lamivudine twice-daily
treatment group showed that isolates from 5 of 22 subjects contained treatment-emergent
lamivudineresistancesubstitutions,isolatesfromlof22subjectscontainedtreatment-emergent
zidovudine resistance substitutions, and isolates from 7 of 22 subjects contained treatment-
emergent efavirenz resistance substitutions.

Phenotypic analysis of baseline-matched on-therapy HIV-1 isolates from subjects (n = 13)
receivinglamivudineoncedailyshowedthatisolatesfrom7of13subjectsshowedan85-t0299-
folddecrease insusceptibility tolamivudine,isolates from12ofl3subjectsweresusceptibleto
zidovudine, and isolates from 8 of 13 subjects exhibited a 25- to 295-fold decrease in
susceptibility to efavirenz.

Phenotypic analysis of baseline-matched on-therapy HIV-1 isolates from subjects (n = 13)
receivinglamivudine twicedaily showed thatisolatesfrom 4of 13subjectsexhibiteda 29-to 159-
folddecreaseinsusceptibilitytolamivudine,isolatesfromall13subjectsweresusceptibleto
zidovudine, and isolates from 3 of 13 subjects exhibited a 21- to 342-fold decrease in
susceptibility to efavirenz.

TrialEPV40001:Fiftysubjectsreceivedlamivudine300mgoncedailypluszidovudine300mg
twicedailyplusabacavir300mgtwicedailyand50subjectsreceivedlamivudinel50mgplus
zidovudine300 mg plusabacavir 300mg all twice-daily. The medianbaseline plasmaHIV-1



RNAlevelsforsubjectsinthe2groupswere4.79logiocopiespermlLand4.83logiocopiesper
mL,respectively.Fourteenof50subjectsinthelamivudineonce-dailytreatmentgroupand9of 50
subjects in the lamivudine twice-daily group were identified as virologic failures.

Genotypicanalysisofon-therapyHIV-1lisolatesfromsubjects(n=9)inthelamivudineonce-
dailytreatmentgroupshowedthatisolatesfrom6subjectshadanabacavirand/orlamivudine
resistance-associated substitution M184V alone. On-therapy isolates from subjects (n = 6)
receivinglamivudinetwicedailyshowedthatisolatesfrom2subjectshadM184Valone,and
isolates from 2 subjects harbored the M184Vsubstitution in combination with zidovudine
resistance-associated amino acid substitutions.

Phenotypicanalysisofon-therapyisolatesfromsubjects(n=6)receivinglamivudineoncedaily
showedthatHIV-1lisolatesfrom4subjectsexhibiteda32-to53-folddecreaseinsusceptibilityto
lamivudine. HIV-1 isolates from these 6 subjects were susceptible to zidovudine.

Phenotypicanalysisofon-therapyisolatesfromsubjects(n=4)receivinglamivudinetwicedaily
showed that HIV-1 isolates from 1 subject exhibited a 45-fold decrease in susceptibility to
lamivudine and a 4.5-fold decrease in susceptibility to zidovudine.

Paediatrics: Paediatric subjects receiving lamivudineoral solution concomitantly with other
antiretroviral oral solutions (abacavir, nevirapine/efavirenz, or zidovudine) in ARROW
developedviralresistancemorefrequentlythanthosereceivingtablets. Atrandomizationtoonce- daily
ortwice-dailydosingoflamivudine plusabacavir,13%ofsubjectswhostartedontablets and 32% of
subjects who started on solution had resistance substitutions. The resistance profile
observedinpaediatricsissimilartothatobservedinadultsintermsofthegenotypicsubstitutions
detectedandrelativefrequency,withthemostcommonlydetectedsubstitutionsatM184(Vor ).

Cross-resistance

Dolutegravir

Site-directed integrase strand transfer inhibitor-resistant mutant HIV-1 and HIV-2 strains: The
susceptibility of dolutegravir was tested against 60 INSTI-resistant site-directed mutant HIV-1
viruses (28 withsingle substitutions and 32with 2 or more substitutions) and 6 INSTI-resistant
site-directedmutantHIV-2viruses. ThesingleINSTI-resistancesubstitutionsT66K,1151L, and
S153Y conferreda greater than2-folddecreasein dolutegravirsusceptibility (range:2.3-foldto 3.6-
fold from reference). Combinations ofmultiple substitutions T66K/L74M, E92Q/N155H,
G140C/Q148R,G140S/Q148H,RorK,Q148R/N155H,T97A/G140S/Q148,andsubstitutionsat
E138/G140/Q148showedagreaterthan2-folddecreaseindolutegravirsusceptibility(range:2.5- fold
to 21-fold from reference). In HIV-2 mutants, combinations of substitutions
A153G/N155H/S163G and E92Q/T97A/N155H/S163D conferred 4-fold decreases in
dolutegravir susceptibility, and E92Q/N155H and G140S/Q148R showed 8.5-fold and 17-fold
decreases in dolutegravir susceptibility, respectively.

Reverse transcriptase inhibitor- and protease inhibitor-resistant strains: Dolutegravir
demonstratedequivalentantiviralactivityagainst2NNRT I-resistant, BNRTI-resistant,and2PI-
resistant HIV-1 mutant clones compared with the wild-type strain.

Lamivudine

Cross-resistance has been observed among nucleoside reverse transcriptase inhibitors (NRTIS).
Lamivudine-resistant HIV-1 mutants were cross-resistant in cell culture to didanosine (ddl).
Cross-resistanceisalsoexpectedwithabacavirandemtricitabineastheseselectM184V substitutions.

Tenofovirdisoproxilfumarate




Cross resistance among certain reverse transcriptase inhibitors has been recognized. The K65R
and K70E substitutions selected by tenofovir are also selected in some HIV-1 infected subjects
treated with abacavir ordidanosine. HIV-1 isolates with this substitution also show reduced
susceptibilitytoemtricitabineandlamivudine.Therefore,crossresistanceamongthesedrugsmay
occur in patients whose virus harbors the K65R or K70E substitution. HIV-1 isolates from
subjects (N=20) whose HIV-1 expressed a mean of three zidovudine-associated reverse
transcriptase substitutions (M41L, D67N, K70R, L210W, T215Y/F, or K219Q/E/N), showed a
3.1-fold decrease in the susceptibility to tenofovir.

In Studies 902 and 907 conducted in treatment-experienced subjects (tenofovir disoproxil
fumarate+StandardBackgroundTherapy(SBT)comparedtoplacebo+SBT),14/304(5%)of the
tenofovir disoproxil fumarate-treated subjects with virologic failure through Week 96 had
greaterthanl.4-fold(median2.7-fold)reducedsusceptibilitytotenofovir.Genotypicanalysisof
thebaselineandfailureisolatesshowedthedevelopmentoftheK65RsubstitutionintheHIV-1 reverse
transcriptase gene.

Thevirologicresponsetotenofovirdisoproxilfumaratetherapy hasbeenevaluatedwithrespect
tobaselineviralgenotype(N=222)intreatment-experiencedsubjectsparticipatinginStudies902 and
907. In these clinical trials, 94% of the participantsevaluated had baseline HIV-1 isolates
expressing at least one NRTI substitution. Virologic responses for subjects in the genotype
substudy were similar to the overall trial results.

Several exploratory analyses were conducted toevaluate the effect of specific substitutions and
substitutional patterns on virologic outcome. Because of the large number of potential
comparisons, statistical testing was not conducted. Varying degrees of cross resistance of
tenofovir disoproxil fumarate to pre-existing zidovudine resistance-associated substitutions
(M41L,D67N,K70R,L210W,T215Y/F,0orK219Q/E/N)wereobservedandappearedtodepend
onthetypeandnumberofspecificsubstitutions. Tenofovirdisoproxilfumarate-treatedsubjects whose
HIV-1 expressed 3 or more zidovudine resistance-associated substitutions that included either
the M41L or L210W reverse transcriptase substitution showed reduced responses to tenofovir
disoproxil fumarate therapy; however, these responses were still improved compared
withplacebo. Thepresence of the D67N, K70R, T215Y/F, or K219Q/E/N substitutiondidnot
appear to affect responses to tenofovir disoproxil fumarate therapy. Subjects whose virus
expressedanL74Vsubstitutionwithoutzidovudineresistanceassociatedsubstitutions(N=8)had
reducedresponsetotenofovirdisoproxilfumarate.Limiteddataareavailableforsubjectswhose
virusexpressedaY115Fsubstitution(N=3),Q151Msubstitution(N=2),orT69insertion(N=4), all of
whom had a reduced response.

In the protocol defined analyses, virologic response to tenofovir disoproxil fumarate was not
reduced in subjects with HIV-1 that expressed the abacavir/emtricitabine/lamivudine resistance-
associated M184V substitution. HIV-1 RNA responses among these subjects were durable
through Week 48.

Studies902and907phenotypicanalyses

Phenotypic analysis of baseline HIV-1 from treatment-experienced subjects (N=100)
demonstratedacorrelationbetweenbaselinesusceptibilitytotenofovirdisoproxilfumarateand
response to tenofovir disoproxil fumarate therapy. Table 17 summarizes the HIV-1RNA
response by baseline tenofovir disoproxil fumarate susceptibility.

Tablel7.HIV-1RNAResponseatWeek24byBaselineTenofovirdisoproxilfumarate
Susceptibility (Intent-To-Treat)?

BaselineTenofovirdisoproxilfumarateSusceptibility® ChangeinHIV-1RNA®(N)
<1 -0.74(35)

>land<3 -0.56(49)

>3and<4 -0.3(7)




[>4 [0.12(9)

a. TenofovirsusceptibilitywasdeterminedbyrecombinantphenotypicAntivirogramassay(Virco).
b. Foldchangeinsusceptibilityfromwild-type.
c. AverageHIV-1RNAchangefrombaselinethroughWeek24(DAVG.s)inlogigcopies/mL.

Clinicalstudies
Dolutegravir
TheefficacyandsafetyofdolutegravirwereevaluatedinthestudiessummarizedinTable 18.

Tablel8. TrialsConductedwithDolutegravirinHI1V-1-InfectedSubjects

Population Trial TrialArms Timepoint
(Week)
Adults: SPRING-2 Dolutegravir+2NRTIs(n=403) 96
Treatment-naive (ING113086) Raltegravir +3 NRTIs (n = 405)
(NCT01227824)
SINGLE Dolutegravir+EPZICOM(n=414) 144
(ING114467) ATRIPLA (n =419)
(NCT01263015)
FLAMINGO Dolutegravir+NRTIBR(n=243) 96
(ING114915) Darunavir/ritonavir+NRTIBR (n
(NCT01449929) | =242)
Treatment- SAILING Dolutegravir+BR(n=354) Raltegravir| 48
experienced, INSTI- | (ING111762) + BR (n = 361)
naive (NCT01231516)
INSTI-experienced VIKING-3 Dolutegravir+OBT(n=183) 48
(ING112574)
(NCT01328041)
Pediatrics:6years IMPAACT Dolutegravir+BR(n=46) 48
andolderwithout P1093
INSTI resistance (NCT01302847)

BR=Backgroundregimen;CAR=Currentantiretroviralregimen;OBT=0ptimized background
therapy

Lamivudine

The use of lamivudine is based on the results of clinical trials in HIV-1-infected subjects in
combinationregimenswithotherantiretroviralmedicinalproducts.Informationfromtrialswith
clinical endpoints or acombination of CD4+ cell counts and HIV-1RNA measurements is
includedbelowasdocumentationofthecontributionoflamivudinetoacombinationregimenin
controlled trials.

Adultsubjects

Dolutegravir

Treatment-naivesubjects

In SPRING-2, 822 subjects were randomized and received at least 1 dose of either dolutegravir
50 mg once daily or raltegravir 400 mg twice daily, bothincombinationwithfixed-dose dual
NRTI treatment (either abacavir sulfate and lamivudine [EPZICOM] or emtricitabine/tenofovir
[TRUVADAY]).Therewere808subjectsincludedintheefficacyandsafetyanalyses. Atbaseline, the
median age of subjects was 36 years, 13% female, 15% non-white, 11% had hepatitis B and/or
C virus co-infection, 2% were CDC Class C (AIDS), 28% hadHIV-1RNA greater than
100,000copiespermL,48%hadCD4+cellcountlessthan350cellspermm?,and39%received



EPZICOM;thesecharacteristicsweresimilarbetweentreatmentgroups.

INSINGLE,833subjectswererandomizedandreceivedatleastldoseofeitherdolutegravir50 mg once
daily with fixed-dose abacavir sulfate and lamivudine (EPZICOM) or fixed-dose
efavirenz/emtricitabine/tenofovir(ATRIPLA). At baseline, the medianage of subjects was 35
years, 16% female, 32% non-white, 7% had hepatitis C co-infection (hepatitis B virus co-
infectionwas excluded), 4%wereCDCClassC(AIDS), 32%had HIV-1RNA greater than
100,000copiesper mL, and53% hadCD4+ cell countlessthan350 cells per mm?3;these
characteristics were similar between treatment groups.

OutcomesforSPRING-2(Week96analysis)andSINGLE(Week144open-labelphaseanalysis which
followed the Week 96 double-blind phase) are provided in Table 19. Side-by-side
tabulationistosimplifypresentation;directcomparisonsacrosstrialsshouldnotbemadedueto
differing trial designs.

Tablel9.VirologicOutcomesofRandomizedTreatmentinSPRING-2atWeek96and SINGLE
at Week 144 (Snapshot Algorithm)

SPRING-2Week96 SINGLEWeek144
Dolutegravir50 Raltegravir400mg Dolutegravir50 ATRIPLA
mgOnceDaily TwiceDaily+2 mg+EPZICOM OnceDaily
+2NRTIs(n= NRTIs(n=405) OnceDaily(n = (n=419)
403) 414)

HIV-1RNA<50 | 82% 78% 71% 63%

copies/mL

Treatment 4.9%(95%C1:-0.6%,10.3%)° 8.3%(95%C1:2.0%,14.6%)®

difference?

Virologic 5% 10% 10% 7%

nonresponse

Datainwindow 1% 3% 4% <1%

not<50

copies/mL

Discontinuedfor 2% 3% 3% 3%

lackofefficacy

Discontinuedfor <1% 3% 3% 4%

otherreasons

whilenot

suppressed

ChangeinART <1% <1% 0 0

regimen

Novirologic 12% 12% 18% 30%

data

Reasons

Discontinued 2% 2% 4% 14%

study/studydrug

duetoadverse

eventordeath®

Discontinued 8% 9% 12% 13%

study/studydrug

forother

reasons®

Missingdata 2% <1% 2% 3%

duringwindow

butonstudy

Proportion(%o)ofSubjectswithHIV-1RNA<50copies/mLbyBaselineCategory

Plasmaviral

load




(copies/mL)

<100,000 84% 83% 73% 64%
>100,000 79% 63% 69% 61%
Gender

Male 84% 79% 2% 66%
Female 70% 68% 69% 48%
Race

White 83% 78% 72% 71%
African- 7% 75% 71% 47%
American/Africa

nHeritage/Other

aAdjustedforpre-specifiedstratificationfactors.
bIncludessubjectswhodiscontinuedduetoanadverseeventordeathatanytimepointifthisresultedinno virologic
data on treatment during the analysis window.
Otherincludesreasonssuchaswithdrewconsent,losstofollow-up,moved,andprotocoldeviation.

“The primary endpoint was assessed at Week 48 and the virologic success rate was 88% in the group
receivingdolutegravirand86%intheraltegravirgroup,withatreatmentdifferenceof2.6%and95%Clof (-1.9%,
7.2%).

*The primary endpoint was assessed at Week 48 and the virologic success rate was 88% in the group
receivingdolutegravirand81%inthe ATRIPLAgroup,withatreatmentdifferenceof7.4%and95%Clof (2.5%,
12.3%).

SPRING-2:Virologicoutcomeswerealsocomparableacrossbaselinecharacteristicsincluding
CD4+cellcount,age,anduseofEPZICOMorTRUVADAasNRT Ibackgroundregimen.The
medianchangeinCD4+cellcountsfrombaselinewas276cellspermm?inthegroupreceiving
dolutegravir and 264 cells per mm?3 for the raltegravir group at 96 weeks.

There wasno treatment-emergent resistance todolutegravirortothe NRTI background.

SINGLE: Treatment differences were maintained across baseline characteristics including
baseline viral load, CD4+ cell count, age, gender, and race.

The adjusted meanchangesinCD4+ cellcountsfrombaselinewere 378cells per mm?3inthe
groupreceivingdolutegravir+EPZICOMand332cellspermm3fortheATRIPLAgroupat144
weeks. Theadjusteddifferencebetweentreatmentarmsand95%CIlwas46.9cellspermm?3(15.6
cellspermm?,78.2cellspermm?®)(adjustedforpre-specifiedstratificationfactors:baselineHIV- 1
RNA, and baseline CD4+ cell count).

Therewasnotreatment-emergentresistancetodolutegravir,abacavir,orlamivudine.

FLAMINGO: In FLAMINGO, 485 subjects were randomized and received at least 1 dose of
eitherdolutegravirsOmgoncedaily(n=243)ordarunavir+ritonavir800mg/100mgon cedaily (n =
242), both in combination with investigator-selected NRTI background regimen (either
fixed-doseabacavirandlamivudine[EPZICOM]orfixed-doseemtricitabine/tenofovirdisoproxil
fumarate[ TRUVADA]).Therewere484subjectsincludedintheefficacyandsafetyanalyses. At
baseline, the median age of subjects was 34years, 15% female, 28% non-white, 10% had
hepatitis B and/or C virus co-infection, 3% were CDC Class C (AIDS), 25% had HIV-1 RNA
greaterthan 100,000copies per mL, and 35% hadCD4+cellcount lessthan 350 cellsper mms;
thesecharacteristicswere similar betweentreatmentgroups.Overallresponseratesby Snapshot
algorithmthrough Week96were80%for dolutegravir and68%fordarunavir/ritonavir.The
proportionofsubjectswhowerenon-responders(HIV-1RNAgreaterthanorequalto50copies per mL)
at Week 96 was 8% and 12% in the arms receiving dolutegravir and darunavir +
ritonavir,respectively;no virologic data wereavailablefor 12%and21%for subjectstreated with
dolutegravir and darunavir + ritonavir, respectively. The adjusted overall response rate
differenceinproportionand95%Clwas12.4%(4.7%,20.2%).Notreatment-emergentprimary
resistance substitutions were observed in either treatment group.



Treatment-experienced,integrasestrandtransferinhibitor-naivesubjects

In the international, multicenter, double-blind trial (SAILING), 719 HIV-1-infected, antiretroviral
treatment-experiencedadultswererandomizedandreceivedeitherdolutegravirsOmgoncedaily
orraltegravir4d00mgtwicedailywithinvestigator -selectedbackgroundregimenconsistingofup to 2
agents, including at least 1 fully active agent. There were 715 subjects included in the efficacy
andsafety analyses.At baseline, the median age was 43years, 32%were female, 50% non-white,
16% had hepatitis B and/or C virus co-infection, 46% were CDC Class C (AIDS), 20%
hadHIV-1RNA greater than100,000copies per mL, and72%hadCD4+cellcountless
than350cellspermm?;thesecharacteristicsweresimilarbetweentreatmentgroups.Allsubjects had at
least 2-class antiretroviral treatment resistance, and 49% of subjects had at least 3-class
antiretroviral treatment resistance at baseline. Week 48 outcomes for SAILING are shown in
Table 20.

Table20.VirologicOutcomesofRandomizedTreatmentinSAILINGat48Weeks (Snapshot
Algorithm)

Dolutegravirs50mg Raltegravir400mg
Once Daily + BR? Twice Daily + BR?
(n =354) (n=361)
HIV-1RNA<50copies/mL 71% 64%
Adjusted’treatmentdifference 7.4%(95%C1:0.7%,14.2%)
Virologicnonresponse 20% 28%
Novirologicdata 9% 9%
Reasons
Discontinuedstudy/studydrugduetoadverseevent 3% 4%
ordeath
Discontinued study/studydrug for otherreasons® 5% 4%
Missingdataduringwindowbutonstudy 2% 1%

Proportion(%)withHIV-1RNA<50copies/mLbyBaselineCategory

Plasmaviralload(copies/mL)

<50,000copies/mL 75% 71%
>50,000copies/mL 62% 47%
Backgroundregimen

Nodarunaviruse 67% 60%
DarunavirusewithprimaryPlsubstitutions 85% 67%
DarunavirusewithoutprimaryPlsubstitutions 69% 70%
Gender

Male 70% 66%
Female 74% 60%
Race

White 75% 71%
African-American/AfricanHeritage/Other 67% 57%

2BR=Backgroundregimen.Backgroundregimenwasrestrictedtolessthanorequalto2antiretroviral treatments
with at least 1 fully active agent.

bAdjustedforpre-specifiedstratificationfactors.
‘Otherincludesreasonssuchaswithdrewconsent,losstofollow-up,moved,andprotocoldeviation.

TreatmentdifferencesweremaintainedacrossthebaselinecharacteristicsincludingCD4+cell
count and age.

ThemeanchangesinCD4+cellcountsfrombaselinewerel162cellspermm?3inthegroup receiving
dolutegravir and 153 cells per mm? in the raltegravir group.

Treatment-experienced,integrasestrandtransferinhibitor-experiencedsubjects

VIKING-3examinedtheeffectofdolutegravir50mgtwicedailyover7daysoffunctional



monotherapy,followedbyoptimizedbackgroundtherapy(OBT)withcontinuedtreatmentof
dolutegravir 50 mg twice daily.

In the multicenter, open-label, single-arm VIKING-3 trial, 183 HIV-1-infected, antiretroviral
treatment-experiencedadults with virologicalfailure and current or historical evidence of
raltegravirand/orelvitegravirresistancereceiveddolutegravirsSOmgtwicedailywiththecurrent
failingbackgroundregimenfor7days,thenreceiveddolutegravirwithOBTfromDay8. Atotal
of183subjectsenrolled:133subjectswithINST Iresistance atscreeningand50 subjects with only
historicalevidenceofresistance(andnotatscreening).Atbaseline, medianageofsubjects was 48
years; 23% were female, 29% non-white, and 20% had hepatitis B and/or C virus co- infection.
Median baseline CD4+ cell count was 140 cells per mm3, medianduration of prior antiretroviral
treatment was 13 years, and 56%were CDC Class C. Subjects showed multiple- class
antiretroviraltreatmentresistanceat baseline: 79%had greater than or equal to 2 NRTI,
75%greaterthanorequaltolNNRTI,and71%greaterthanorequalto2PImajorsubstitutions; 62% had
non-R5 virus.

MeanreductionfrombaselineinHIV-1RNAatDay8(primaryendpoint)wasl.4log10(95%Cl:
1.3log10,1.510910). Responseat Week48wasaffectedby baselineINSTIsubstitutions.

After the functional monotherapy phase, subjects had theopportunitytore-optimize their
backgroundregimenwhenpossible.Week48virologicoutcomesforVIKING-3areshownin Table
21.

Table21.VirologicOutcomesofTreatmentofVIKING-3at48Weeks(Snapshot Algorithm)

Dolutegravirs0mgTwiceDaily+ OBT

(n =183)
HIV-1RNA<50copies/mL 63%
Virologicnhonresponse 32%
Novirologicdata
Reasons

Discontinuedstudy/studydrugduetoadverseeventor death | 3%

Proportion(%)withHIV-1RNA<50copies/mLbyBaselineCategory

Gender

Male 63%
Female 64%
Race

White 63%
African-American/AfricanHeritage/Other 64%

SubjectsharboringviruswithQ148andwithadditional Q148-associatedsecondarysubstitutions also
had a reduced response at Week 48 in a stepwise fashion.

ThemedianchangeinCD4+cellcountfrombaselinewas80cellspermm?3atWeek48.
Lamivudine
Clinicalendpointtrial

NUCB3007 (CAESAR) was a multicenter, double-blind, placebo-controlled trial comparing
continuedcurrenttherapy(zidovudinealone[62%ofsubjects]orzidovudinewithdidanosineor
zalcitabine[38%o0fsubjects])totheadditionoflamivudineorlamivudineplusaninvestigational non -
nucleosidereversetranscriptaseinhibitor(NNRTI),randomizedl:2:1. Atotalof1,816HIV- 1-
infectedadultswith25t0250 CD4+ cellsper mm? (median= 122 cells per mm?) atbaseline
wereenrolled:medianagewas36years,87%weremale,84%werenucleoside-experienced,and



16%weretherapy-naive. Themediandurationontrialwas12months.Resultsaresummarizedin Table

22.

Table22.NumberofSubjects(%)withatLeastOneHIV-1DiseaseProgressionEventor Death

Lamivudine plus an

Current Lamivudineplus NNRT I?plusCurrent
Therapy CurrentTherapy Therapy
Endpoint (n=460) (n =896) (n=460)
HIV-1progressionordeath 90(19.6%) 86(9.6%) 41(8.9%)
Death 27(5.9%) 23(2.6%) 14(3.0%)

2Aninvestigationalnon-nucleosidereversetranscriptaseinhibitornotapprovedintheUnitedStates.

Surrogateendpointtrials

Dual Nucleoside Analogue Trials: Principal clinical trials in the initial development
oflamivudine compared lamivudine/zidovudine combinations with zidovudine monotherapy or
with zidovudine plus zalcitabine. These trials demonstrated the antiviral effect of lamivudine in
a 2- drugcombination.MorerecentusesoflamivudineintreatmentofHIV-1linfectionincorporateit
into multiple-drug regimens containing at least 3 antiretroviral drugs for enhanced viral

suppression.

DoseRegimenComparisonSurrogateEndpointTrialsinTherapy-naiveAdults:EPV20001wasa
multicenter, double-blind, controlled trial inwhich subjects were randomized 1:1 to receive
lamivudine300mgoncedailyorlamivudinel50mgtwicedaily,incombinationwithzidovudine
300mgtwicedailyandefavirenz600mgoncedaily. Atotalof554antiretroviraltreatment-naive HIV-1-
infectedadultsenrolled:male(79%),white(50%),medianageof35years,baselineCD4+ cell counts of
69t01,089cells per mm? (median=362cells per mm?),and medianbaseline plasma HIV-1RNAof
4.66logiocopies per mL. Outcomes oftreatment through48weeks are summarized in Figure 1 and

Table 23.

Figurel.VirologicResponsethroughWeek48,EPV20001%°(Intent-to-Treat)
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Table23.0OutcomesofRandomizedTreatmentthrough48Weeks(Intent-to-Treat)




Outcome Lamivudine300mg Lamivudine150mg
Once Daily Twice Daily
plusRETROVIR plusRETROVIR
plus Efavirenz plus Efavirenz
(n=278) (n= 276)

Responder? 67% 65%

Virologicfailure® 8% 8%

Discontinuedduetoclinicalprogression <1% 0%

Discontinuedduetoadverseevents 6% 12%

Discontinuedduetootherreasons® 18% 14%

2AchievedconfirmedplasmaHIV-1RNAlessthan400copiespermLandmaintainedthrough48weeks.
bAchievedsuppressionbutreboundedbyWeek48,discontinuedduetovirologicfailure,insufficientviral
response according to the investigator, or never suppressed through Week 48.
°Includesconsentwithdrawn,losttofollow-up,protocolviolation,dataoutsidethetrial-definedschedule, and
randomized but never initiated treatment.

The proportions of subjects with HIV-1 RNA less than 50 copies per mL (via Roche
Ultrasensitiveassay)throughWeek48were61%forsubjectsreceivinglamivudine300mgonce
dailyand63%forsubjectsreceivinglamivudinel50mgtwicedaily.MedianincreasesinCD4 +
cellcountswerel44cellsper mm3atWeek48insubjectsreceivinglamivudine300 mgonce daily and
146 cells per mm?3 for subjects receiving lamivudine 150 mg twice daily.

Asmall,randomized,open-labelpilottrial EPVV40001,wasconductedinThailand. Atotalof159
treatment-naive adult subjects (male 32%, Asian 100%, median age30years, baseline median
CD4+cellcount 380cells per mm?, medianplasma HIV-1 RNA 4.8 logiocopiesper mL)were
enrolled. Twoof thetreatmentarms in thistrial provideda comparisonbetween lamivudine 300 mg
once daily (n=54)andlamivudine 150 mg twice daily (n=52), eachincombination with
zidovudine300mgtwicedailyandabacavir300mgtwicedaily.Inintent-to-treatanalysesof48-
weekdata,theproportionsofsubjectswithHIV-1RNAbelow400copiespermLwere61%(33 of 54) in
the group randomized to once-daily lamivudine and 75% (39 of 52) in the group
randomizedtoreceiveall3drugstwicedaily;theproportionswithHIV-1RNAbelow50copies per mL
were54%(29 of 54)intheonce-daily lamivudinegroupand67%(350f 52)intheall- twice-daily
group; and the median increasesin CD4+ cell counts were 166 cells per mm?3in the once-daily
lamivudine group and 216 cells per mm?3 in the all-twice-daily group.

Tenofovirdisoproxilfumarate

Treatment-naiveadultpatients Study
903

Datathroughl44weeksarereportedforStudy903,adouble-blind,active-controlledmulticenter
trialcomparingtenofovir disoproxil fumarate(300mg once daily) administeredin combination
with lamivudine and efavirenz versus stavudine (d4T), lamivudine, and efavirenz in 600
antiretroviral-naivesubjects.Subjectshadameanageof36years(range18—64),74%weremale, 64%
were Caucasian, and 20% wereBlack.The meanbaselineCD4*cellcountwas279
cellsyfmm3(range3-956)andmedianbaselineplasmaHIV-1RNAwas77,600copies/mL(range 417—
5,130,000).Subjectswerestratifiedby baseline HIV-1RNAandCD4*cellcount.Forty- three percent
of subjects had baseline viral loads >100,000 copies/mL and 39% had CD4* cell
counts<200cells/mm?. Treatmentoutcomesthrough48and144weeksarepresentedin Table24.

Table24.0utcomesofRandomizedTreatmentatWeek48and144(Study903)

| Outcomes | AtWeek48 | AtWeek144




Tenofovir d4T+3TC | Tenofovir d4T+3TC

disoproxil +EFV disoproxil +EFV

fumarate (N=301) | fumarate (N=301)

+3TC+EFV +3TC+EFV

(N=299) (N=299)
Responder? 79% 82% 68% 62%
Virologicfailure® 6% 4% 10% 8%
Rebound 5% 3% 8% 7%
Neversuppressed 0% 1% 0% 0%
Addedanantiretroviralagent 1% 1% 2% 1%
Death <1% 1% <1% 2%
Discontinuedduetoadverseevent 6% 6% 8% 13%
Discontinued forotherreasons® 8% 7% 14% 15%

a. SubjectsachievedandmaintainedconfirmedHIV-1RNA<400copies/mLthroughWeek48and144.
b. Includesconfirmedviralreboundandfailuretoachieveconfirmed<400copies/mLthroughWeek48 and
144,

c. Includeslosttofollow-up,subject’swithdrawal,noncompliance,protocolviolationandotherreasons.

AchievementofplasmaHIV-1RNAconcentrationsoflessthan400copies/mLatWeek144was

similarbetweenthetwotreatmentgroupsforthepopulationstratifiedatbaselineonthe basisof HIV -1

RNA concentration (> or <100,000 copies/mL) and CD4" cell count (< or >200
cellsfmm?3). Through144weeksoftherapy,62%and58%ofsubjectsinthetenofovirdisoproxil
fumarateandstavudinearms,respectively,achievedandmaintainedconfirmedHIV-1RNA<50
copies/mL. The mean increase frombaseline in CD4* cell count was 263 cellsfmm? for the
tenofovir disoproxil fumarate arm and 283 cells/mm? for the stavudine arm.

Throughl44weeks,11subjectsinthetenofovirdisoproxilfumarategroupand9subjectsinthe
stavudine group experienced a new CDC Class C event.

Study934

Datathroughl44weeksarereportedforStudy 934,arandomized, open-label,active-controlled
multicenter trial comparing emtricitabine + tenofovir disoproxil fumarate administered in
combinationwithefavirenzversuszidovudine/lamivudinefixed-dosecombinationadministered
incombinationwith efavirenzin 511antiretroviral-naivesubjects.FromWeeks96to 144ofthe
trial,subjectsreceivedafixed-dosecombinationofemtricitabineandtenofovirDFwithefavirenz
inplaceofemtricitabine+tenofovirdisoproxilfumaratewithefavirenz.Subjectshadameanage
of38years(range18-80),86%weremale,59%wereCaucasian,and23%wereBlack. Themean
baselineCD4*cellcount was245cells/mm3(range2—-1191)andmedianbaselineplasmaHIV-1
RNAwas5.01logiocopies/mL(range3.56—6.54).SubjectswerestratifiedbybaselineCD4*cell
count(<or>200cells/mm?);41%hadCD4*cellcounts<200cells/mm3and51%ofsubjectshad

baselineviral loads>100,000 copies/mL.Treatment outcomesthrough48and144weeksfor those

subjects whodidnot haveefavirenzresistance atbaseline are presented inTable 25.

Table25.0utcomesofRandomizedTreatmentatWeek48and144(Study934)

AtWeek48 AtWeek144

FTC FTC

+Tenofovir +Tenofovir
Outcomes disoproxil disoproxil

fumarate AZT/3TC fumarate+EFV | AZT/3TC

+EFV +EFV (N=227)2 +EFV

(N=244) (N=243) (N=229)?
Responder® 84% 73% 71% 58%
Virologicfailure® 2% 4% 3% 6%
Rebound 1% 3% 2% 5%




Neversuppressed 0% 0% 0% 0%
Chgngemantlretrowral 1% 1% 1% 1%
regimen
Death <1% 1% 1% 1%
Discontinuedduetoadverse 4% 9% 50 120
event

H H d
Discontinuedforother reasons 10% 14% 20% 2904

a. Subjectswhowererespondersat\Week48orWeek96(HIV-1RNA<400copies/mL)butdidnot consent
to continue the trial after Week 48 or Week 96 were excluded from analysis.

b. SubjectsachievedandmaintainedconfirmedHIV-1RNA<400copies/mLthroughWeeks48and144.

c. Includesconfirmedviralreboundandfailuretoachieveconfirmed<400copies/mLthroughWeeks48 and
144,

d. Includeslosttofollow-up,subjectwithdrawal,noncompliance,protocolviolationandotherreasons.

ThroughWeek48,84%and73%ofsubjectsintheemtricitabine+tenofovirdisoproxilfumarate
groupandthezidovudine/lamivudinegroup,respectively,achievedandmaintainedHIV-1RNA
<400copies/mL(71%and58%throughWeek144).Thedifferenceintheproportionofsubjects who
achieved and maintained HIV-1 RNA <400copies/mL through 48 weeks largely results fromthe
highernumber of discontinuations duetoadverseevents andotherreasonsinthe
zidovudine/lamivudinegroupinthisopen-labeltrial. Inaddition,80%and70%ofsubjectsinthe
emtricitabine + tenofovir disoproxil fumarate group and the zidovudine/lamivudine group,
respectively,achieved and maintained HIV-1 RNA<50copies/mL through Week48(64% and
56%throughWeek144).ThemeanincreasefrombaselineinCD4*cellcountwas190cells/mm? in the
EMTRIVA + tenofovir disoproxil fumarate group and 158 cells/fmm?3 in the
zidovudine/lamivudine group at Week 48 (312 and 271 cells/fmm? at Week 144).

Through48weeks,7subjectsintheemtricitabine+tenofovirdisoproxilfumarategroupand5
subjectsinthezidovudine/lamivudinegroupexperiencedanewCDCClassCevent(10and6
subjects through 144 weeks).

Treatment-experienced adult patients
Study 907

Study 907 was a 24-week, double-blind placebo-controlled multicenter trial of tenofovir
disoproxil fumarate added to a stable background regimen of antiretroviral agents in 550
treatment-experiencedsubjects. After24weeksofblindedtrialtreatment,allsubjectscontinuing on
trial were offered open-label tenofovir disoproxil fumarate for an additional 24 weeks.
Subjects had a mean baseline CD4* cell count of 427 cells/mm? (range 23-1385), median
baselineplasmaHIV-1RNA0f2340(range50-75,000)copies/mL,andmeandurationofprior HIV-
1 treatment was 5.4years. Mean age of the subjects was 42years; 85% were male, 69%
Caucasian, 17% Black, and 12% Hispanic.

ThepercentofsubjectswithHIV-1RNA<400copies/mLandoutcomesofsubjectsthrough48 weeks
are summarized in Table 26.

Table26.0utcomesofRandomizedTreatment(Study907)

0-24weeks 0-48weeks 24-48weeks
Tenofovir Tenofovir Placebo Crossover
Outcomes disoproxil Placebo disoproxil to Tenofovir
fumarate (N=182) fumarate disoproxilfumarate
(N=368) (N=368) (N=170)
CHO';i/;/E]'\I'_f“OO 40% 11% 28% 30%
Virologicfailure 53% 84% 61% 64%




Discontinuedduetoadverse 0 0 0 9

avent 3% 3% 5% 5%
H H Cc

Discontinuedforother reasons 3% 3% 5% 1%

a. SubjectswithHIV-1RNA<400copies/mLandnopriorstudydrugdiscontinuationatWeek24and48
respectively.
b. SubjectswithHIV-1RNA>400copies/mLefficacyfailureormissingHIV-1RNAatWeek24and48
respectively.
¢. Includeslosttofollow-up,subjectwithdrawal,noncompliance,protocolviolationandotherreasons.

At 24 weeks oftherapy,therewas ahigher proportionofsubjectsinthe tenofovir disoproxil
fumarate arm compared to the placebo armwith HIV-1 RNA <50 copies/mL (19% and 1%,
respectively).MeanchangeinabsoluteC D4 *cellcountsbyWeek24was+11cellssfmmsforthe
tenofovir disoproxil fumarate group and -5 cells/mm? for the placebo group. Mean change in
absoluteCD4*cellcounts by Week48 was+4cells/mm*for the tenofovir disoproxilfumarate group.

ThroughWeek24,onesubjectinthetenofovirdisoproxilfumarategroupandnosubjectsinthe placebo
arm experienced a new CDC Class C event.

Paediatricsubjects

Dolutegravir

IMPAACT P1093 is a Phase 1/2, 48-week, multicenter, open-label trial to evaluate the
pharmacokinetic parameters, safety, tolerability, and efficacy of dolutegravir in combination
treatmentregimensinHIV-1-infectedinfants,children,andadolescents.Subjectswerestratified by
age,enrollingadolescentsfirst(Cohortl: aged12tolessthan18years) andthenyounger
children(Cohort2A:aged6tolessthan12years).Allsubjectsreceivedaweight-baseddoseof
dolutegravir.

These46subjectshadameanageofl2years(range:6to17),were54%femaleand52%black.
Atbaseline,meanplasmaHIV-1RNAwas4.6logiocopiespermL,medianCD4+cellcountwas 639cells
per mmé(range:9to 1,700), and medianCD4+%was 23%(range: 1% t044%).
Overall,39%hadbaselineplasmaHIV-1RNAgreaterthan50,000copiespermLand33%hada
CDCHIlVclinical classification of category C. Mostsubjects hadpreviously usedatleastl NNRTI
(50%) or 1 PI (70%).

AtWeek?24,theproportionofsubjectswithHIV-1RNAlessthan50copiespermLinCohortl
andCohort2Awas 70%(16/23)and 61%(14/23), respectively. At Week48,theproportionof
subjectsfromCohortlwithHIV-1RNAlessthan50copiespermLwas61%(14/23).Virologic
outcomeswerealsoevaluatedbasedonbodyweight. Acrosshothcohorts,virologicsuppression (HIV -
1RNA lessthan 50copies per mL) at Week 24wasachieved in75%(18/24)of subjects weighingat
least 40kg and55%(6/11) of subjectsinthe30toless than40kgweight-band. At Week 48,
63%(12/19) of thesubjectsinCohortlweighingat least40 kgwere virologically suppressed.

ThemedianCD4+cellcountincreasefrombaselinetoWeek48was84cellspermm3inCohort
1.ForCohort2A, themedianCD4+cellcountincreasefrombaselinetoWeek24was209cells per mm3.

Thesafety,virologic,andimmunologic responsesinsubjectswhoreceiveddolutegravirwere
evaluatedin46treatment-experienced, INSTI-naive, HIV-1-infectedsubjectsaged6tolessthan
18yearsinanopen-label,multicenter,dose-findingclinicaltrial, IMPAACTP1093(seesection 5.2).
Frequency,type,and severity of adversereactionsamongthe46paediatricsubjects were
comparabletothoseobservedinadults(seesection4.8).In17subjectsweighingatleast30kag,
pharmacokinetic parameters of dolutegravir were comparable to adultsreceiving50 mg once



daily(seesection5.2).

Safetyandefficacyofdolutegravirhavenotbeenestablishedinpaediatricpatientsweighingless than
30 kg or in any paediatric patients who are INSTI-experienced.

Lamivudine
Clinicalendpointtrial

ACTG300 was a multicenter, randomized, double-blind trial that providedfor comparison of
lamivudine plusRETROVIR(zidovudine) with didanosine monotherapy.Atotalof 471
symptomatic, HIV-1-infected therapy-naive (less than or equal to 56 days of antiretroviral
therapy) paediatric subjects were enrolled in these 2 treatment arms. The median age was 2.7
years (range: 6 weeks to 14years), 58% were female, and 86% were non-white. The mean
baselineCD4+cellcountwas868cellspermm?(mean:1,060cellspermm3andrange:0to4,650 cellsper
mmeforsubjectsagedlessthanorequalto5years;mean:419cellspermm3andrange: Oto 1,555 cellsper
mmefor subjects agedover 5years) and the meanbaselineplasma HIV-1
RNAwas5.0log10copiespermL.Themediandurationontrialwas10.1monthsforthesubjects
receivinglamivudine plus RETROVIRand9.2 months forsubjects receivingdidanosine
monotherapy. Results are summarized in Table 27.

Table27.NumberofSubjects(%)ReachingaPrimaryClinical Endpoint(Disease Progression
or Death)

Lamivudineplus

RETROVIR Didanosine
Endpoint (n=236) (n=235)
HIV-1 diseaseprogressionordeath(total) 15(6.4%) 37(15.7%)
Physicalgrowthfailure 7(3.0%) 6(2.6%)
Centralnervoussystemdeterioration 4(1.7%) 12(5.1%)
CDCClinicalCategoryC 2(0.8%) 8(3.4%)
Death 2(0.8%) 11(4.7%)

The safety and effectiveness of lamivudine in combination with other antiretroviral medicinal
productshavebeenestablishedinpaediatricpatientsaged3monthsandolder.Lamivudinescored
tabletisthepreferredformulationforHIV-1-infectedpaediatricpatientswhoweighatleast14kg and for
whom a solid dosage formis appropriate because paediatric subjects who received Lamivudine
oral solution had lower rates of virologic suppression, lower plasma lamivudine exposure, and
developed viralresistance more frequently thanthose receivinglamivudineinthe ARROW trial
(see section 5.2).

Tenofovirdisoproxilfumarate

PaediatricPatients2YearsofAgeandOlderwithHIV-linfection

Thesafety oftenofovirdisoproxilfumarateinpaediatricpatientsaged2tolessthan18yearsis supported
by data fromtwo randomized trials in which tenofovir disoproxil fumarate was administered to
HIV-1 infected treatment-experienced subjects. In addition, the pharmacokinetic profile of
tenofovir in patients 2 toless than18years of age at the recommended doses was similar to that
found to be safe and effective in adult clinical trials (see section 5.2).

In Study 352, 92 treatment-experiencedsubjects 2 to less than 12years of age with stable,
virologicsuppressiononstavudine-orzidovudine-containingregimenwererandomizedtoeither
replace stavudine or zidovudine with tenofovir disoproxil fumarate (N=44) or continue their
originalregimen(N=48)for48weeks.Fiveadditionalsubjectsovertheageofl2wereenrolled
andrandomized(tenofovirdisoproxilfumarateN=4,originalregimenN=1)butarenotincluded



intheefficacyanalysis.After48weeks,alleligiblesubjectswereallowedtocontinueinthestudy
receivingopen-labeltenofovirdisoproxilfumarate. AtWeek48,89%ofsubjectsinthetenofovir
disoproxilfumaratetreatmentgroupand90%ofsubjectsinthestavudineorzidovudinetreatment
grouphadHIV-1RNAconcentrationslessthan400copies/mL.Duringthe48weekrandomized phase
of thestudy, 1subject inthetenofovirdisoproxil fumarate group discontinuedthestudy prematurely
becauseofvirologicfailure/lackofefficacy and3subjects(2subjectsinthe tenofovir
disoproxilfumarate groupand 1subject inthe stavudine or zidovudine group) discontinued for
other reasons.

InStudy321,87treatment-experiencedsubjects12tolessthan18yearsofageweretreatedwith tenofovir
disoproxilfumarate (N=45) or placebo(N=42) incombinationwithanoptimized
backgroundregimen(OBR)for48weeks. ThemeanbaselineCD4cellcountwas374cells/fmm3 and the
mean baselineplasma HIV-1 RNAwas 4.61og10 copies/mL. At baseline, 90% of subjects
harbored NRTI resistance-associated substitutions in their HIV-1 isolates. Overall, the trial
failed to show a difference in virologicresponse between the tenofovir disoproxil fumarate and
placebotreatment groups. Subgroupanalysessuggestthelackof differencein virologic
responsemaybeattributabletoimbalancesbetweentreatmentarmsinbaselineviralsusceptibility to
tenofovir disoproxil fumarate and OBR.

AlthoughchangesinHIV-1RNAinthesehighlytreatment-experiencedsubjectswerelessthan
anticipated,thecomparabilityofthepharmacokineticandsafetydatatothatobservedinadults
supportstheuseoftenofovirdisoproxilfumarateinpaediatricpatients12yearsofageandolder
whoweighgreaterthanorequalto35kgandwhoseHIV-lisolateisexpectedtobesensitiveto tenofovir
disoproxil fumarate (see sections 4.4, 4.8, 5.2).

Safetyandeffectivenessoftenofovirdisoproxilfumarateinpaediatricpatientsyoungerthan2 years of
age with HIV-1 infection have not been established.

Pharmacokineticproperties

Dolutegravir

Thepharmacokineticpropertiesofdolutegravirhavebeenevaluatedinhealthyadultsubjectsand HIV-
1-infected adult subjects. Exposure to dolutegravir was generally similar between healthy
subjects and HIV-1-infected subjects. The non-linear exposure of dolutegravir following 50 mg
twicedailycomparedwith50mgoncedailyinHIV-1-infectedsubjects(Table28)wasattributed to the
use of metabolic inducers in the background antiretroviral regimens of subjects receiving
dolutegravir 50 mg twice daily in clinical trials.

Table28.DolutegravirSteady-StatePharmacokineticParameterEstimatesinHIV-1—
InfectedAdults

50mgOnceDailyGeometric 50mgTwiceDailyGeometric
Parameter Mean® (%6 CV) Mean® (%CV)
AUC g-24(Mcg.h/mL) 53.6(27) 75.1(35)
Cmax(meg/mL) 3.67(20) 4.15(29)
Cmin(mcg/mL) 1.11(46) 2.12(47)

2BasedonpopulationpharmacokineticanalysesusingdatafromSPRING-1andSPRING-2.
bBasedonpopulationpharmacokineticanalysesusingdatafromVIKING(ING112961)andVIKING-3.

Lamivudine

The pharmacokineticpropertiesoflamivudinehavebeenstudiedinasymptomatic,HIV-1-
infectedadultsubjectsafteradministrationofsingleintravenous(lV)dosesrangingfrom0.25to
8mgperkg,aswellassingleandmultiple(twice-dailyregimen)oraldosesrangingfrom0.25to 10 mg
per kg.



Thepharmacokineticpropertiesoflamivudinehavealsobeenstudiedassingleandmultipleoral doses
ranging from 5 mg to 600 mg per day administered to HBV-infected subjects.

The steady-state pharmacokinetic properties of the lamivudine 300-mg tablet once daily for 7
dayscomparedwiththelamivudine 150-mgtablettwicedaily for7days wereassessedina crossover
trial in60 healthy subjects. Lamivudine 300 mg once daily resulted in lamivudine
exposuresthatweresimilartolamivudinel50 mgtwicedaily withrespecttoplasma AUC 24.ss;
however, Cmax sswas66%higherandthetroughvaluewas53%lowercomparedwiththe150-mg twice-
daily regimen. Intracellular lamivudine triphosphate exposures in peripheral blood
mononuclearcellswerealsosimilarwithrespecttoAUC 24 ssand Caxza ss;however troughvalues
werelowercomparedwiththel50-mgtwice-dailyregimen.Inter-subjectvariabilitywasgreater for
intracellular lamivudinetriphosphate concentrationsversuslamivudineplasmatrough
concentrations.

The pharmacokinetics of lamivudine was evaluated in 12 adult HIV-1-infected subjects dosed
withlamivudine150mgtwicedailyincombinationwithotherantiretroviralmedicinalproducts.
Thegeometricmean(95%CI)forAUC o.12Was5.53(4.58,6.67)mcg.hpermLandfor C maxwas
1.40(1.17,1.69)mcgpermL.

Tenofovirdisoproxilfumarate

Thepharmacokineticsoftenofovirdisoproxilfumaratehasbeenevaluatedinhealthyvolunteers and
HIV-1 infected individuals. Tenofovir pharmacokinetics are similar between these populations.

Absorption

Dolutegravir

Followingoraladministrationofdolutegravir,peakplasmaconcentrationswereobserved2to3 hours
postdose. With once-daily dosing, pharmacokinetic steady state is achievedwithin
approximately5dayswithaverageaccumulationratiosforAUC, C max,andCaanrangingfrom1.2 to 1.5.

Dolutegravirplasmaconcentrationsincreasedinalessthandose-proportionalmannerabove50
mg.DolutegravirisaP-gpsubstrateinvitro. Theabsolutebioavailabilityofdolutegravirhasnot been
established.

Lamivudine

Absolutebioavailabilityin12adultsubjectswas86%+16%(mean+SD)forthe150-mgtablet and87%=+
13%for the oral solution. Afteroraladministrationof 2 mg per kgtwiceaday to9 adults withHIV-
1, thepeakserumlamivudine concentration(Cmax)Was 1.5+ 0.5 mcg per mL (meanz SD).
Theareaunder the plasma concentration versustimecurve (AUC) andCmaxincreased in proportion
to oral dose over the range from 0.25 to 10 mg per kg.

TheaccumulationratiooflamivudineinHIV-1-positiveasymptomaticadultswithnormalrenal
function was 1.50 following 15 days of oral administration of 2 mg per kg twice daily.

Tenofovirdisoproxilfumarate

Tenofovir disoproxil fumarate is a water soluble diester prodrug of the active ingredient
tenofovir. The oral bioavailability of tenofovir from tenofovir disoproxil fumarate in fasted
subjectsisapproximately 25%.Followingoraladministrationof asingledoseoftenofovir disoproxil
fumarate 300 mg toHIV-1linfected subjects in the fasted state, maximum serum
concentrations(Cmax)areachievedinl.0+0.4hrs.CnaxandAUCvaluesare0.30+£0.09pg/mL and 2.29
+ 0.69 pg-hr/mL, respectively.



Thepharmacokineticsoftenofoviraredoseproportionaloveratenofovirdisoproxilfumarate dose
range of 75 to 600 mg and are not affected by repeated dosing.

Inasingle-dosebioequivalencestudyconductedundernon-fastedconditions(doseadministered
with4oz.applesauce)inhealthyadultvolunteers,themeanCnaxoftenofovirwas26%lowerfor the oral
powder relative to the tablet formulation. Mean AUC of tenofovir was similar between the oral
powder and tablet formulations.

Effectoffood

Dolutegravir(assodium)/lamivudine/tenofovirdisoproxilfumaratetabletsmaybetakenwithor
without food.

Distribution

Dolutegravir

Dolutegravirishighlybound(greaterthanorequalto98.9%)tohumanplasmaproteinsbasedon in vivo
data and binding is independent of plasma concentration of dolutegravir. The apparent
volumeofdistribution(\VVd/F)following50-mgonce-daily administrationisestimatedat17.4L based
on a population pharmacokinetic analysis.

Cerebrospinal fluid (CSF): In 12 treatment-naive subjects on dolutegravir 50 mg daily plus
abacavir/lamivudine, the median dolutegravir concentration in CSF was 13.2 ng per mL (range:
3.74ngpermLtol18.3ngpermL)2to6hourspostdoseafter 16weeksoftreatment. Theclinical relevance
of this finding has not been established.

Lamivudine

The apparentvolumeof distribution afterlVVadministration of lamivudineto 20subjectswas 1.3
+0.4Lperkg,suggestingthatlamivudinedistributesintoextravascularspaces.Volumeof distribution
was independent of dose and did not correlate with body weight.

Bindingof lamivudinetohuman plasma proteinsislessthan36%. Invitrostudiesshowedthat
overtheconcentrationrangeof0.1to100mcgpermL,theamountoflamivudineassociatedwith
erythrocytes ranged from 53% to 57% and was independent of concentration.

Tenofovirdisoproxilfumarate

Invitrobinding of tenofovirtohuman plasma or serum proteinsis lessthan 0.7 and7.2%,
respectively,overthetenofovirconcentrationrange0.01to25 pg/mL.Thevolumeofdistribution at
steady state is 1.3 + 0.6 L/kg and 1.2 £0.4 L/kg, following intravenous administration of
tenofovir 1.0 mg/kg and 3.0 mg/kg.

Metabolismandelimination

Dolutegravir

Dolutegravirhasaterminalhalf-lifeofapproximatelyl4hoursandanapparentclearance(CL/F) of 1.0
L per hour based on population pharmacokinetic analyses.

DolutegravirisprimarilymetabolizedviaUGT1AlwithsomecontributionfromCYP3A.
Polymorphisms in Drug-Metabolizing Enzymes: In a meta-analysis of healthy subject trials,

subjectswithUGT1A1(n=7)genotypesconferringpoordolutegravirmetabolismhada32% lower
clearanceof dolutegravirand46% higherAUC comparedwithsubjectswithgenotypes



associatedwithnormal metabolismvia UGT1A1(n = 41).

Afterasingleoraldoseof['*C]dolutegravir,53%ofthetotaloraldosewasexcretedunchanged
infeces. Thirty-onepercentofthetotaloraldosewasexcretedinurine,representedbyanether
glucuronide of dolutegravir (18.9% of totaldose), a metabolite formed by oxidation at the
benzylic carbon (3.0% of total dose), and its hydrolytic N-dealkylation product (3.6% of total
dose). Renal elimination of unchanged drug was low (less than 1% of the dose).

Lamivudine

Metabolismoflamivudineisaminorrouteofelimination.Inhumans,theonlyknownmetabolite
oflamivudineisthetrans-sulfoxidemetabolite(approximately5%ofanoraldoseafter12hours). Serum
concentrations of this metabolite have not been determined. Lamivudine is not significantly
metabolized by cytochrome P450 enzymes.

Themajorityoflamivudineiseliminatedunchangedinurinebyactiveorganiccationicsecretion.
In9healthysubjectsgivenasingle300-mgoraldoseoflamivudine,renalclearancewas199.7+
56.9 mL per min (mean x SD). In 20 HIV-1-infected subjects given a single 1V dose, renal
clearancewas280.4+75.2mLpermin(mean£SD),representing71%+16%(mean+SD)of total
clearance of lamivudine.

Inmostsingle-dosetrialsinHIV-1-infectedsubjects, HBV-infectedsubjects,orhealthysubjects with
serum samplingfor 24 hours after dosing, the observed mean elimination half-life (t..) ranged
from 5 to 7 hours. In HIV-1-infected subjects, total clearance was 398.5 = 69.1 mL per min
(mean +SD).Oralclearance andeliminationhalf-lifewere independentof dose andbody weight
over an oral dosing range of 0.25 to 10 mg per kg.

Tenofovirdisoproxilfumarate

InvitrostudiesindicatethatneithertenofovirdisoproxilnortenofoviraresubstratesofCYP enzymes.

FollowinglVVadministrationoftenofovir,approximately70-80%ofthedoseisrecoveredinthe urineas
unchangedtenofovirwithin72 hours of dosing.Followingsingle dose, oral
administrationoftenofovirdisoproxilfumarate,theterminaleliminationhalf-lifeoftenofoviris
approximatelyl7hours. Aftermultipleoraldosesoftenofovirdisoproxilfumarate300mgonce daily
(underfedconditions),32+ 10%oftheadministereddoseisrecoveredinurineover24 hours.

Tenofovir is eliminated by a combination of glomerular filtration and active tubular secretion.
Theremaybecompetitionforeliminationwithothercompoundsthatarealsorenallyeliminated.

Specificpopulations

Paediatricpatients

Dolutegravir: The pharmacokinetics of dolutegravir in HIV-1-infected children (n = 17)
weighingatleast30kgweresimilartothoseobservedinHIV-1-infectedadultswhoreceived
dolutegravir 50 mg once daily (Table 29) (see section 5.1).

Table29.DolutegravirSteady-StatePharmacokineticParametersinPaediatricSubjects

Dolutegravir Pharmacokinetic Parameter Estimates
Geometric Mean (%CV)

Dose of Cma(meg/mL | AUC(o-29) Ca
Weight(n) Dolutegravir ) (mcg.h/mL) (mcg/mL)

>40kg 50mgoncedaily 3.89(43) 50.1(53) 0.99(66)




(n=14)

>30to<40kg (n
= 3)

35mgoncedaily

4.40(54)

64.6(64)

1.33(93)

Lamivudine: Thepharmacokineticsoflamivudinehavebeenstudiedaftereithersingleorrepeat doses
of lamivudine in 210 paediatric subjects. Paediatric subjects receiving lamivudine oral
solution(dosedatapproximately8mgperkgperday)achievedapproximately25%Ilowerplasma
concentrationsoflamivudinecomparedwithHIV-1-infectedadults.Paediatricsubjectsreceiving
lamivudineoraltabletsachievedplasmaconcentrationscomparabletoorslightly higherthan
thoseobservedinadults. Theabsolutebioavailabilityofbothlamivudinetabletsandoralsolution are
lower in children than adults. The relative bioavailability of lamivudine oral solution is
approximately 40% lower than tablets containing lamivudine in paediatric subjects despite no
differenceinadults.Lowerlamivudineexposuresinpaediatricpatientsreceivinglamivudineoral
solutionislikelyduetotheinteractionbetweenlamivudineandconcomitantsolutionscontaining
sorbitol(suchasZIAGEN).Modelingofpharmacokineticdatasuggestsincreasingthedosageof
lamivudineoralsolutionto5mgperkgtakenorally twicedaily or10 mgperkgtakenorally oncedaily
(uptoa maximumof300mgdaily)isneededto achievesufficient concentrationsof lamivudine. There
are no clinical data in HIV-1 infected paediatric patients coadministered with sorbitol-
containing medicines at this dose.

ThepharmacokineticsoflamivudinedosedoncedailyinHIV-1-infectedpaediatricsubjectsaged 2-
12yearswasevaluatedin2trials(PENTA13[n=19],andARROWPK][n=35]).All3trials were2-
period,crossover,open-labelpharmacokinetictrialsoftwice-versusonce-dailydosingof abacavir
and lamivudine. These 2trials demonstrated that once-daily dosing provides similar AUCo.24t0
twice-daily dosing of lamivudine at the same total daily dose when comparing the dosing

regimens within the same formulation (i.e., either the oral solution or the tablet

formulation). ThemeanCnaxwWasapproximately80%to90%higherwithlamivudineonce-daily
dosing compared with twice-daily dosing.

Table30.PharmacokineticParameters(GeometricMean[95%CI])afterRepeatDosingof
Lamivudine in 2 Paediatric Trials

Trial

(NumberofSubjects)

ARROWPK PENTA-13

(n=35) (n=19)
AgeRange 3-12years 2-12years
Formulation Tablet Solution®andTablet”

OnceDaily TwiceDaily Twice
Parameter OnceDaily Daily
Crnax(meg/mL 3.17 1.80 2.09 1.11
) (2.76,3.64) (1.59,2.04) (1.80,2.42) (0.96,1.29)
AUC 0-24) 13.0 12.0 9.80 8.88
(mcgeh/mL) (11.4,14.9) (10.7,13.4) (8.64,11.1) (7.67,10.3)

aSolutionwasdosedat8mgperkgperday.
PFivesubjectsinPENTA-13receivedlamivudinetablets.

Distribution oflamivudine intocerebrospinalfluid(CSF) wasassessedin38paediatricsubjects after
multiple oral dosingwithlamivudine. CSF samples were collected between 2 and 4 hours
postdose. Atthedoseof8mgperkgperday, CSFlamivudineconcentrationsin8subjectsranged
from5.6%t030.9%(mean+SDof14.2%+7.9%)oftheconcentrationinasimultaneousserum sample,

with CSF lamivudine concentrations ranging from 0.04 to 0.3 mcg per mL.

Limited, uncontrolled pharmacokinetic and safety data are available from administration of
lamivudine(andzidovudine)to36infantsageduptolweekin2trialsinSouthAfrica. Inthese trials,

lamivudine clearance was substantially reduced in 1-week-oldneonates relative to

paediatricsubjects(agedover3months)studiedpreviously. Thereisinsufficientinformationto




establishthetimecourseofchangesinclearancebetweentheimmediateneonatalperiodandthe age-
ranges over 3 months old.

Tenofovirdisoproxilfumarate: Steady-statepharmacokineticsoftenofovirwereevaluatedin31
HIV-1 infectedpaediatric subjects 2 to less than 18 years (Table 31). Tenofovir exposure
achieved in these paediatric subjects receiving oral once daily doses of tenofovir disoproxil
fumarate300mg(tablet)wassimilartoexposuresachievedinadultsreceivingonce-dailydoses of
tenofovir disoproxil fumarate 300 mg.

Table31.Mean(xSD)TenofovirPharmacokineticParametersbyAgeGroupsforHIV-1-
infected Paediatric Patients

DoseandFormulation 300mgTablet
12to<18Years(N=8)

Crmax(pg/mL) 0.38+0.13

AUC(pgehr/mL) 3.39+1.22

Tenofovir exposures in 52 HBV-infected paediatric subjects (12 to less than 18 years of age)
receiving oral once-daily dosesoftenofovir disoproxilfumarate 300 mgtablet were comparable
toexposuresachievedinHIV-1-infectedadultsandadolescentsreceivingonce-dailydosesof300 mg.

Elderly

Dolutegravir:Populationpharmacokineticanalysisindicatedagehadnoclinicallyrelevanteffect on
the pharmacokinetics of dolutegravir.

Lamivudineandtenofovirdisoproxilfumarate: Thepharmacokineticsoflamivudineafter
administration of lamivudine to subjects over 65years have not been studied.

Clinical trials of dolutegravir, lamivudine or tenofovir disoproxil fumarate did not include
sufficientnumbersofsubjectsaged65andoldertodeterminewhethertheyresponddifferently
fromyounger subjects. Ingeneral, cautionshould beexercisedin the administration of dolutegravir
(as sodium)/lamivudine/tenofovir disoproxil fumarate tablets in elderly patients reflecting the
greater frequency of decreased hepatic, renal, or cardiac function, and of concomitant disease or
other drug therapy.

Hepaticimpairment

Thesafetyandefficacyofdolutegravir,lamivudineandtenofovirdisoproxilfumarateinpatients with
hepatic impairment has not yet been established.

Dolutegravir: Ina trial comparing 8 subjects with moderate hepatic impairment (Child-Pugh
ScoreB)with8matchedhealthycontrols,exposureofdolutegravirfromasingle50-mgdosewas similar
betweenthe 2 groups. The effect of severe hepatic impairment (Child-Pugh Score C) on the
pharmacokinetics of dolutegravir has not been studied.

Lamivudine: Thepharmacokineticpropertiesoflamivudinehavebeendeterminedinadultswith
impairedhepaticfunction.Pharmacokineticparameterswerenotalteredbydiminishinghepatic
function. Safety and efficacy of lamivudine have not been established in the presence of
decompensated liver disease.

Tenofovir disoproxil fumarate: Thepharmacokinetics of tenofovir followinga 300 mg single dose
of tenofovir disoproxil fumarate have been studied in non-HIV infected subjects with moderate
to severe hepatic impairment. There were no substantial alterations in tenofovir
pharmacokineticsinsubjectswithhepaticimpairmentcomparedwithunimpairedsubjects.No
changeintenofovirdisoproxilfumaratedosingisrequiredinpatientswithhepaticimpairment.



Renalimpairment

Thesafetyandefficacyofdolutegravir,lamivudineandtenofovirdisoproxilfumarateinpatients with
renal impairment has not yet been established.

Dolutegravir:Inatrialcomparing8subjectswithsevererenalimpairment(CrCllessthan30mL
permin)with8matchedhealthycontrols, AUC,Cmax,andCzs0fdolutegravirweredecreasedby
40%,23%,and43%,respectively,comparedwiththoseinmatchedhealthy subjects. Thecause
ofthisdecreaseisunknown.PopulationpharmacokineticanalysisusingdatafromSAILINGand
VIKING-3 trials indicated that mild and moderate renal impairment had no clinically relevant
effect onthe exposureof dolutegravir. Dolutegravir has notbeen studiedinpatientsrequiring

dialysis.

Lamivudine: Thepharmacokineticpropertiesoflamivudinehavebeendeterminedinasmall
group of HIV-1-infected adults with impaired renal function (Table 33).

Table33.PharmacokineticParameters(MeanzSD)afteraSingle300-mgOralDoseof
Lamivudine in 3 Groups of Adults with Varying Degrees of Renal Function

Parameter Creatinine Clearance Criterion

(Number of Subjects)

>60mL/min 10-30mL/min <10mL/min

(n=16) (n=14) (n=16)
Creatinineclearance(mL/min) 111+14 28+8 6+2
Cmax(mcg/mL) 2.6+ 05 3.6+0.8 5.8+1.2
AUC.(mcgeh/mL) 11.0+1.7 48.0+19 157+74
Cl/F(mL/min) 464476 114434 36+11

Tmaxwas not significantly affected by renalfunction. Based on these observations, it is
recommendedthatthedosageoflamivudinebemodifiedinpatientswithrenalimpairment.

Based on a trial in otherwise healthy subjects with impaired renal function, hemodialysis
increasedlamivudineclearancefromameanof64to88mLpermin;however,thelengthoftime
ofhemodialysis(4hours)wasinsufficienttosignificantlyaltermeanlamivudineexposureaftera
single-doseadministration.Continuousambulatoryperitonealdialysisandautomatedperitoneal
dialysishavenegligibleeffectsonlamivudineclearance. Therefore,itisrecommended,following
correction of dose for creatinine clearance, thatnoadditional dose modification be made after
routine hemodialysis or peritoneal dialysis.

Theeffectsofrenalimpairmentonlamivudinepharmacokineticsinpaediatricpatientsarenot known.

Tenofovir disoproxil fumarate: Thepharmacokinetics of tenofovir arealteredin subjectswith
renalimpairment(seesection4.4).Insubjectswithcreatinineclearancebelow50mL/minorwith end-
stagerenaldisease(ESRD)requiringdialysis,Cmax,andAUCo..0ftenofovirwereincreased (Table 34).
It is recommended that the dosing interval for tenofovir disoproxil fumarate be modified in
patients with estimated creatinine clearance below 50 mL/min or in patients with ESRD who

require dialysis.

Table34.PharmacokineticParameters(Mean+SD)ofTenofovirtinSubjectswithVarying

Degrees of Renal Function

Baseline Creatinine >80 50-80 30-49 12-29
Clearance(mL/min) (N=3) (N=10) (N=8) (N=11)
Crax(pg/mL) 0.34+0.03 0.33+0.06 0.37+0.16 0.60+0.19
AUCq.(pg-hr/mL) 2.18+0.26 3.06+0.93 6.01+2.50 15.98+7.22




CL/F(mL/min) 1043.7+ 807.7+279.2 | 444.4+209.8 177.0£97.1
1154

CLenal(mL/min) 243.5+33.3 168.6+27.5 100.6+27.5 43.0+31.2

a.300mg,singledoseoftenofovirdisoproxilfumarate
Tenofovirisefficientlyremovedbyhemodialysiswithanextractioncoefficientofapproximately
54%.Followingasingle300mgdoseoftenofovirdisoproxilfumarate,afour-hourhemodialysis
session removed approximately 10% of the administered tenofovir dose.

HBVorHCVco-infectedpatients

Dolutegravir:Populationanalysesusingpooledpharmacokineticdatafromadulttrialsindicated
noclinicallyrelevanteffectofHCV co-infectiononthepharmacokineticsofdolutegravir. There were
limited data on HBV co-infection.

Gender

Therearenosignificantorclinicallyrelevantgenderdifferencesindolutegravir,lamivudineor
tenofovir disoproxil fumarate pharmacokinetics.

Race

Therearenosignificantorclinicallyrelevantracialdifferencesindolutegravirorlamivudine
pharmacokinetics.

Tenofovirdisoproxilfumarate: There wereinsufficient numbersfromracialand ethnicgroups
otherthanCaucasiantoadequatelydeterminepotentialpharmacokineticdifferencesamongthese
populations.

Pregnancy

Lamivudine: Lamivudine pharmacokinetics were studied in pregnant women during 2 clinical
trialsconductedinSouthAfrica. The trialsassessed pharmacokineticsin 16 womenat 36 weeks
gestationusing150mglamivudinetwicedailywithzidovudine,10womenat38weeksgestation
using150mglamivudinetwicedailywithzidovudine,and10womenat38weeksgestationusing
lamivudine 300 mg twice daily without other antiretrovirals. These trials were not designed or
poweredtoprovideefficacyinformation.Lamivudinepharmacokineticsinpregnantwomenwere
similar to those seen in non-pregnant adults and in postpartum women. Lamivudine
concentrationsweregenerallysimilarinmaternal,neonatal,andumbilicalcordserumsamples.In a
subset of subjects, amniotic fluid specimens were collected following natural rupture of
membranes and confirmed that lamivudine crosses the placenta in humans. Amniotic fluid
concentrations of lamivudine were typically 2 times greater than maternal serum levels and
rangedfrom1.2to2.5mcgper mL (150 mg twicedaily)and2.1t05.2 mcg per mL (300 mg twice
daily).

Druginteractionstudies

Dolutegravir

Drug interaction trials were performed withdolutegravir and other drugs likely to be
coadministered or commonly used as probes for pharmacokinetic interactions. The effects of
dolutegravirontheexposureofcoadministereddrugsaresummarizedin Table35andtheeffects of
coadministered drugs on the exposure of dolutegravir are summarized in Table 36.

Dosingorregimenrecommendationsasaresultofestablishedandotherpotentiallysignificant drug-
drug interactions with dolutegravir are provided in Table 1 (see sections 4.2 and 4.5).



Table35.SummaryofEffectofDolutegravironthePharmacokineticsofCoadministered Drugs

GeometricMeanRatio(90%Cl)of
Pharmacokinetic Parameters of
CoadministeredDrugwith/without

Dose of Dolutegravir
Coadministered Drug(s) Dolutegravi NoEffect=1.00
and Dose(s) r n Crax AUC C.0rCu
Daclatasvir60mgonce 50mgonce 12 | 1.03 0.98 1.06
daily daily (0.84t01.25) (0.83t01.15) (0.88t01.29)
Elbasvir50mgoncedaily 50mgsingle 12 0.97 0.98 0.98

dose (0.89,1.05) (0.93,1.04) (0.93,1.03)
Ethinylestradiol0.035mg 50mgtwice 15 | 0.99 1.03 1.02

daily (0.91t01.08) (0.96t01.11) (0.93t01.11)
Grazoprevir200mgonce 50mgsingle 12 0.64 0.81 0.86
daily dose (0.44,0.93) (0.67,0.97) (0.79,0.93)
Metformin500mgtwice 50mgonce 15 | 1.66 1.79 _
daily daily a (1.53t01.81) (1.65t01.93)
Metformin500mgtwice 50mgtwice | 15 | 2.11 2.45 _
daily daily 2 (1.91t02.33) (2.25t02.66)
Methadonel6to150mg 50mgtwice 11 | 1.00 0.98 0.99

daily (0.94t01.06) (0.91t01.06) (0.91t01.07)
Midazolam3mg 25mgonce 10 | _ 0.95 _

daily (0.79t01.15)
Norelgestromin0.25mg 50mgtwice 15 | 0.89 0.98 0.93

daily (0.82t00.97) (0.91t01.04) (0.85t01.03)
Rilpivirine25mgonce 50mgonce 16 | 1.10 1.06 1.21
daily daily (0.99t01.22) (0.98t01.16) (1.07t01.38)
Sofosbuvir400mgoncedaily 50mg once 24 0.88 0.92 NA

daily (0.80,0.98) (0.85,0.99)
Metabolite(GS-331007) 101 0.99 0.99

(0.93,1.10) (0.97,1.01) (0.97,1.01)

Tenofovirdisoproxil 50mgonce 15 | 1.09 1.12 1.19
fumarate300mgonce daily (0.97t01.23) (1.01to1.24) (1.04t01.35)
daily
Velpatasvirl00mgonce 50mg once 24 0.94 0.91 0.88
daily daily (0.86,1.02) (0.84,0.98) (0.82,0.94)

*Thenumberofsubjectsrepresentsthemaximumnumberofsubjectsthatwereevaluated.

Table36.SummaryofEffectofCoadministeredDrugsonthePharmacokineticsof Dolutegravir

Geometric Mean Ratio (90% CI) of
Dolutegravir Pharmacokinetic Parameters
with/without Coadministered Drugs No
CoadministeredDrug(s)and Dose of Effect = 1.00
Dose(s) Dolutegravir | n Crnax AUC C.orCuy
Atazanavir400mgoncedaily 30mgonce 12 1.50 1.91 2.80
daily (1.40t01.59) (1.80t02.03) | (2.52t03.11)
Atazanavir/ritonavir300/100 30mgonce 12 1.34 1.62 221
mgoncedaily daily (1.25t01.42) (1.50t0l1.74) | (1.97t02.47)
Darunavir/ritonavir600/100 30mgonce 15 0.89 0.78 0.62
mgtwicedaily daily (0.83t00.97) (0.72t00.85) | (0.56t00.69)
Efavirenz600mgoncedaily 50mgonce 12 0.61 0.43 0.25
daily (0.51t00.73) (0.35t00.54) | (0.18t00.34)
Elbasvir/grazoprevir50/200mg 50mgsingle 12 1.22 1.16 1.14




oncedaily dose (1.05,1.40) (1.00,1.34) (0.95,1.36)
Etravirine200mgtwicedaily 50mgonce 16 0.48 0.29 0.12

daily (0.43t00.54) (0.26t00.34) | (0.09t00.16)
Etravirine+ 50mgonce 9 0.88 0.75 0.63
darunavir/ritonavir200mg+ daily (0.78t01.00) (0.69t00.81) | (0.52t00.76)
600/100mgtwicedaily
Etravirine+lopinavir/ritonavir | 50mgonce 8 1.07 111 1.28
200mg+400/100mgtwice daily (1.02t01.13) (1.02t01.20) | (1.13t01.45)
daily
Fosamprenavir/ritonavir700 50mgonce 12 0.76 0.65 0.51
mg/100mgtwicedaily daily (0.63t00.92) (0.54t00.78) | (0.41t00.63)
Lopinavir/ritonavir400/100 30mgonce 15 1.00 0.97 0.94
mgtwicedaily daily (0.94t01.07) (0.91t01.04) | (0.85t01.05)
Rilpivirine25mgoncedaily 50mgonce 16 1.13 1.12 1.22

daily (1.06t01.21) (1.05t01.19) | (1.15t01.30)
Tenofovir300mgoncedaily 50mgonce 15 0.97 1.01 0.92

daily (0.87t01.08) (0.91t01.11) | (0.82t01.04)
Tipranavir/ritonavir500/200 50mgonce 14 0.54 0.41 0.24
mgtwicedaily daily (0.50t00.57) (0.38t00.44) | (0.21t00.27)
Antacid(MAALOX) 50mgsingle 16 0.28 0.26 0.26
simultaneousadministration dose (0.23t00.33) (0.22t00.32) | (0.21t00.31)
Antacid(MAALOX)2hafter 50mgsingle 16 0.82 0.74 0.70
dolutegravir dose (0.69t00.98) (0.62t00.90) | (0.58t00.85)
Calciumcarbonatel,200mg 50mgsingle 12 0.63 0.61 0.61
simultaneousadministration dose (0.50t00.81) (0.47t00.80) | (0.47t00.80)
(fasted)
Calciumcarbonatel,200mg 50mgsingle 11 1.07 1.09 1.08
simultaneousadministration dose (0.83t01.38) (0.84t01.43) | (0.81t01.42)
(fed)
Calciumcarbonate1,200mg2 50mgsingle 11 1.00 0.94 0.90
hafterdolutegravir dose (0.78t01.29) (0.72t01.23) | (0.68t01.19)
Carbamazepine300mg twice 50mgonce 16° 0.67 0.51 0.27
daily daily (0.61t00.73) (0.48t00.55) | (0.24t00.31)
Daclatasvir60mgonce daily 50mgonce 12 1.29 1.33 1.45

daily (1.07t01.57) (1.11t01.59) | (1.25t01.68)
Ferrousfumarate 324 mg 50mgsingle 11 0.43 0.46 0.44
simultaneousadministration dose (0.35t00.52) (0.38t00.56) | (0.36t00.54)
(fasted)
Ferrousfumarate 324 mg 50mgsingle 11 1.03 0.98 1.00
simultaneousadministration dose (0.84t01.26) (0.81t01.20) | (0.81t01.23)
(fed)
Ferrousfumarate324mg2h 50mgsingle 10 0.99 0.95 0.92
afterdolutegravir dose (0.81t01.21) (0.77t01.15) | (0.74t01.13)
Multivitamin(One-A-Day) 50mgsingle 16 0.65 0.67 0.68
simultaneousadministration dose (0.54t00.77) (0.55t00.81) | (0.56t00.82)
Omeprazole40mgoncedaily 50mgsingle 12 0.92 0.97 0.95

dose (0.75t01.11) (0.78t01.20) | (0.75t01.21)
Prednisone60mgoncedaily 50mgonce 12 1.06 1.11 1.17
withtaper daily (0.99t01.14) (1.03t01.20) | (1.06t01.28)
Rifampin?600mgoncedaily 50mgtwice 11 0.57 0.46 0.28

daily (0.49t00.65) (0.38t00.55) | (0.23t00.34)
Rifampin®600mgoncedaily 50mgtwice 11 1.18 1.33 1.22

daily (1.03t01.37) (1.15t01.53) | (1.01t01.48)
Rifabutin300mgoncedaily 50mgonce 9 1.16 0.95 0.70

daily (0.98t01.37) (0.82t01.10) | (0.57t00.87)

aComparisonisrifampintakenwithdolutegravirSOmgtwicedailycomparedwithdolutegravirs5Omg




twicedaily.
bComparisonisrifampintakenwithdolutegravir50mgtwicedailycomparedwithdolutegravir50mg once daily.
“Thenumberofsubjectsrepresentsthemaximumnumberofsubjectsthatwereevaluated.

Lamivudine

Effect of lamivudine on the pharmacokinetics of other agents: Based on in vitro study results,
lamivudineattherapeuticdrugexposuresisnotexpectedtoaffectthepharmacokineticsofdrugs
thataresubstrates of thefollowingtransporters:organicaniontransporterpolypeptide 1B1/3
(OATP1B1/3), breastcancer resistance protein(BCRP), P-glycoprotein(P-gp), multidrugand
toxinextrusionproteinl(MATEL1),MATE2-K,organiccationtransporter1(OCT1),0CT2,0or OCT3.

Effect of other agents on the pharmacokinetics of lamivudine: Lamivudine is a substrate of
MATE1,MATE2-K,andOCT2invitro.Trimethoprim(aninhibitorofthesedrugtransporters)
hasbeenshowntoincreaselamivudineplasmaconcentrations. Thisinteractionisnotconsidered
clinically significant as no dose adjustment of lamivudine is needed.

Lamivudine is a substrate of P-gp and BCRP; however, considering its absolute bioavailability
(87%),itisunlikelythatthesetransportersplayasignificantroleintheabsorptionoflamivudine.
Therefore,coadministrationofdrugsthatareinhibitorsoftheseeffluxtransportersisunlikelyto affect
the disposition and elimination of lamivudine.

Interferonalfa: Therewasnosignificantpharmacokineticinteractionbetweenlamivudineand
interferon alfa in a trial of 19 healthy male subjects (see section 4.4).

Ribavirin:Invitrodataindicateribavirinreducesphosphorylationoflamivudine,stavudine,and
zidovudine. However, no pharmacokinetic (e.g., plasma concentrations or intracellular
triphosphorylated active metabolite concentrations) or pharmacodynamic (e.g., loss of HIV -
1/HCVVvirologicsuppression)interactionwasobservedwhenribavirinandlamivudine(n=18),
stavudine(n=10),orzidovudine(n=6)werecoadministeredaspartofamulti-drugregimento HIV-
1/HCV co-infected subjects (see section 4.4).

Trimethoprim/sulfamethoxazole: Lamivudineand TMP/SMXwerecoadministeredtol4HIV-1-
positivesubjectsinasingle-center,open-label,randomized,crossovertrial. Eachsubjectreceived
treatment witha single 300-mg dose of lamivudine and TMP 160 mg/SMX 800 mg once a day
for 5 dayswithconcomitant administrationof lamivudine300 mg withthe fifth dose ina
crossoverdesign.CoadministrationofTMP/SMXwithlamivudineresultedinanincreaseof43%
+23% (mean + SD) in lamivudine AUCw, a decrease of 29% + 13% in lamivudine oral
clearance, anda decrease of 30%z= 36%inlamivudine renalclearance. The pharmacokinetic
propertiesof TMPandSMXwerenotalteredbycoadministrationwithlamivudine. Thereisno
informationregardingtheeffectonlamivudinepharmacokineticsofhigherdosesof TMP/SMX such
as those used in treat PCP.

Zidovudine: Noclinically significantalterationsinlamivudine orzidovudinepharmacokinetics
were observed in 12 asymptomatic HIV-1-infected adult subjects given a single dose of
zidovudine(200mg)incombinationwithmultipledosesoflamivudine(300mgeveryl2hours).

Tenofovirdisoproxilfumarate

Atconcentrationssubstantiallyhigher(~300-fold)thanthoseobservedinvivo,tenofovirdidnot
inhibitinvitrodrug metabolism mediated by any of thefollowing humanCYPisoforms: CYP3A4,
CYP2D6, CYP2C9, or CYP2E1. However, a small (6%) but statistically significant reduction in
metabolism of CYP1A substrate was observed. Based on the results of in vitro
experimentsandthe known eliminationpathway oftenofovir,thepotential forCYP-mediated
interactions involving tenofovir with other medicinal products is low.



Tenofovirdisoproxilfumaratehasbeenevaluatedinhealthyvolunteersincombinationwithother
antiretroviral and potential concomitant drugs. Tables 37 and 38 summarize pharmacokinetic
effectsofcoadministereddrugontenofovirpharmacokineticsandeffectsoftenofovirdisoproxil
fumarate onthe pharmacokinetics ofcoadministereddrug.Coadministration oftenofovir
disoproxilfumaratewithdidanosineresultsinchangesinthepharmacokineticsofdidanosinethat may
be of clinical significance. Concomitantdosing of tenofovir disoproxil fumarate with
didanosinesignificantly increasestheCmaxand AUC of didanosine. Whendidanosine 250 mg
enteric-coated capsules were administered with tenofovir disoproxil fumarate, systemic exposures
of didanosine were similar to those seen withthe 400 mg enteric-coated capsules alone under
fasted conditions (Table 38). The mechanism of this interaction is unknown.

Noclinicallysignificantdruginteractionshavebeenobservedbetweentenofovirdisoproxil
fumarateandefavirenz,methadone,nelfinavir,oralcontraceptives,ribavirinorsofosbuvir.

Table37.Druglnteractions: ChangesinPharmacokineticParametersfor Tenofovir?inthe
Presence of the Coadministered Drug

Coadministered DoseofCoadministered N | % Change of Tenofovir
Drug Drug (mg) Pharmacokinetic Parameterst
(909Cl)
Cmax AUC Cmin
Atazanavir® 4000ncedailyx14days 33| 114 124 122
(18tot (121to1 (115to1
20) 28) 30)
Atazanavir/Ritonavir® 300/1000ncedaily 121 134 137 129
(120to1 (130tot (121tot
51) 45) 36)
Darunavir/Ritonavird 300/100 twicedaily 121 124 122 137
(18to? (110to? (119to?
42) 35) 57)
Indinavir 800threetimesdailyx7days | 13 | 1 14 — —
(13to?
33)
Ledipasvir/ 90/4000ncedailyx10 24 | 147 135 147
Sofosbuviref days (137to? (129to1 (138to?
58) 42) 57)
Ledipasvir/ 23| 164 150 159
Sofosbuvires (154to1 (142to? (149t01
74) 59) 70)
Ledipasvir/ 90/4000ncedailyx14 15 179 198 1163
Sofosbuvir” days (156tot (177to? (1132
104) 123) t01197)
Ledipasvir/ 90/4000ncedailyx10 14 | 132 140 191
Sofosbuvir! days (125to1 (131to? (174to?
39) 50) 110)
Ledipasvir/ 90/4000ncedailyx10 29 | 161 165 1115
Sofosbuvir! days (151tot (159to1 (1105t01
72) 71) 126)
Lopinavir/Ritonavir 400/100twicedailyx14 24 | — 132 151
days (125to1 (137tot
38) 66)
Saquinavir/Ritonavir 1000/100twicedailyx 35| — — 123
14 days (t16to?
30)
SofosbuvirX 400singledose 16 | 125 — —
(18to?




45)
Sofosbuvir/ 400/1000ncedaily 24 | 155 130 139
Velpatasvir' (143tot (124to? (131tot
68) 36) 48)
Sofosbuvir/ 400/1000ncedaily 29 | 155 139 152
Velpatasvir™ (145to07 (133to? (145t07
66) 44) 59)
Sofosbuvir/ 400/1000ncedaily 15| 177 181 1121
Velpatasvir” (153to? (168to? (1100tot
104) 94) 143)
Sofosbuvir/ 400/1000ncedaily 24| 136 135 145
Velpatasvir® (125to? (129to01 (139t01
47) 42) 51)
Sofosbuvir/ 400/1000ncedaily 24 | 144 140 184
Velpatasvir® (133to? (134to? (176to1
55) 46) 92)
Sofosbuvir/ 400/1000ncedaily 30| 146 140 170
Velpatasvir® (13901 (134to? (161to?
54) 45) 79)
Tacrolimus 0.05mg/kgtwicedailyx 7 | 21 | 113 — —
days (11to?
27)
Tipranavir/Ritonavir’ 500/100 twicedaily 22| |23 12 17
(132to] (19to? (12to117)
13) 5)
750/200twicedaily(23 20| | 38 12 114
doses) (l46to| (l6tot (11to127)
29) 10)
a. Subjectsreceivedtenofovirdisoproxilfumarate300mgoncedaily.
b. Increase=1;Decrease=| ;NoEffect=<
¢. ReyatazPrescribingInformation.
d. PrezistaPrescribinglnformation.

@

DatageneratedfromsimultaneousdosingwithHARVONI(ledipasvir/sofosbuvir).Staggered
administration (12 hours apart) provide similar results.

f. Comparisonbasedonexposureswhenadministeredasatazanavir/ritonavir+emtricitabine/tenofovir
disoproxil fumarate.

g. Comparisonbasedonexposureswhenadministeredasdarunavir/ritonavir+emtricitabine/tenofovir
disoproxil fumarate.

h. StudyconductedwithATRIPLA(efavirenz/emtricitabine/tenofovirdisoproxilfumarate)coadministered
with HARVONI.

i. StudyconductedwithCOMPLERA (emtricitabine/rilpivirine/tenofovirdisoproxilfumarate)
coadministered with HARVONI.

j. StudyconductedwithTRUVADA (emtricitabine/tenofovirdisoproxilfumarate)+dolutegravir
coadministered with HARVONI.

k. StudyconductedwithATRIPLAcoadministeredwithSOVALDI®(sofosbuvir).

I. Comparisonbasedonexposureswhenadministeredasatazanavir/ritonavir+emtricitabine/tenofovir
disoproxil fumarate.

m. Comparisonbasedonexposureswhenadministeredasdarunavir/ritonavir+emtricitabine/tenofovir
disoproxil fumarate.

n. StudyconductedwithATRIPLAcoadministeredwithEPCLUSA (sofosbuvir/velpatasvir).

0. Study conducted with STRIBILD (elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil fumarate)
coadministered with EPCLUSA.

p. StudyconductedwithCOMPLERAcoadministeredwithEPCLUSA.

g. Administeredasraltegravir+emtricitabine/tenofovirdisoproxilfumarate.

r. AptivusPrescribinglInformation.

Noeffectonthepharmacokineticparametersofthefollowingcoadministereddrugswasobserved with
tenofovir disoproxil fumarate: abacavir, didanosine (buffered tablets), emtricitabine, entecavir,
and lamivudine.



Table 38. Drug Interactions: Changes in Pharmacokinetic Parameters for Coadministered
Drug in the Presence of Tenofovir disoproxil fumarate

(23 doses)

Coadministered Dose of N % ChangeofCoadministeredDrug
Drug Coadministered Pharmacokinetic Parameters?
Drug (mg) (90%Cl)
Cmax AUC Cmin
Abacavir 3000nce 8 112 — NA
(11t0126)
Atazanavir® 4000ncedailyx14 34 121 125 140
days (127t0] 14) (130to| 19) (148to]| 32)
Atazanavir® Atazanavir/Ritonavir 10 128 125° 123°
300/1000ncedailyx (150to? 5) (l42to] 3) (l46to7 10)
42days
Darunavir® Darunavir/Ritonavir 12 116 121 124(]10to?
300/100 once daily (16t0142) (15to154) 69)
Didanosine® 250 once, 33 1209 <~—>9 NA
simultaneouslywitht (132to] 7)
enofovirdisoproxil
fumarateandalight
meal’
Emtricitabine 200oncedailyx7day 17 — — 120
s (112to? 29)
Entecavir Imgoncedailyx10 days| 28 — 113 —
(111to? 15)
Indinavir 800threetimesdaily 12 111 — —
x7 days (130to? 12)
Lamivudine 150twicedailyx7 15 124 — —
days (134to] 12)
Lopinavir Lopinavir/Ritonavir 24 — — —
Ritonavir 400/100twicedailyx — — —
14days
Saquinavir Saquinavir/Ritonavir 32 122 129" 147"
1000/100twicedaily (16to141) <= (112to? 48) (123t0176)1
Ritonavir x14days — 23
(13t0146)
Tacrolimus 0.05mg/kgtwice 21 — — —
daily x 7 days
Tipranavir' Tipranavir/Ritonavir 22 117 118 121
500/100 twice daily (126to| 6) (125t0] 9) (130to| 10)
Tipranavir/Ritonavir 20 111 19 112
750/200twicedaily (l16to] 4) (115to} 3) (122t0 0)

a. Increase=1;Decrease=| ;NoEffect=<=> ; NA=NotApplicable
b. ReyatazPrescribingInformation
c. In HIV-infected subjects, addition of tenofovir disoproxil fumarate to atazanavir 300 mg plus ritonavir
100mg,resultedinAUCandCrinvaluesofatazanavirthatwere2.3-and4-foldhigherthantherespective values

observed for atazanavir 400 mg when given alone.

d. PrezistaPrescribingInformation.
eVidexECPrescribingInformation.Subjectsreceiveddidanosineenteric-coatedcapsules.

f. 373kcal,8.2g fat

g. Comparedwithdidanosine(enteric-coated)400mgadministeredaloneunderfastingconditions.
h. IncreasesinAUCandCrinarenotexpectedtobeclinicallyrelevant;hencenodoseadjustmentsare required
when tenofovir disoproxil fumarate and ritonavir-boosted saquinavir are coadministered.
iAptivusPrescribinglinformation.




Preclinicalsafetydata

Carcinogenesis
Dolutegravir

Two-yearcarcinogenicitystudiesinmiceandratswereconductedwithdolutegravir.Micewere
administereddosesofupto500mgperkg,andratswereadministereddosesofupto50mgper
kg.Inmice,nosignificantincreasesintheincidenceofdrug-relatedneoplasmswereobservedat
thehighestdosestested,resultingindolutegravirAUCexposuresapproximatelyl4timeshigher
thanthoseinhumansattherecommendeddoseof50mgtwicedaily.Inrats,noincreasesinthe incidence
of drug-related neoplasms were observed at the highest dose tested, resulting in dolutegravir
AUC exposures 10 times and 15 times higher in males and females, respectively, than those in
humans at the recommended dose of 50 mg twice daily.

Lamivudine

Long-termcarcinogenicitystudieswithlamivudineinmiceandratsshowednoevidenceof
carcinogenic potential at exposures up to 10times (mice) and 58 times (rats) the human
exposures at the recommended dose of 300 mg.

Tenofovirdisoproxilfumarate

Long-termoralcarcinogenicity studiesoftenofovirdisoproxilfumaratein miceandratswere
carriedoutatexposuresuptoapproximatelyl6times(mice)and5times(rats)thoseobservedin humans
at the therapeutic dose for HIV-1 infection. At the high dose in female mice, liver
adenomaswereincreasedatexposures16timesthatinhumans.Inrats,thestudywasnegativefor
carcinogenicfindingsatexposuresupto5Stimesthatobservedinhumansatthetherapeuticdose.

Mutagenesis

Dolutegravir

Dolutegravirwasnotgenotoxicinthebacterialreversemutationassay,mouselymphomaassay, or in
the in vivo rodent micronucleus assay.

Lamivudine

Lamivudine was mutagenic in anL5178Y mouse lymphoma assay and clastogenic in a
cytogeneticassay usingculturedhumanlymphocytes. Lamivudine was not mutagenicin a
microbialmutagenicityassay,inaninvitrocelltransformationassay,inaratmicronucleustest,
inaratbone marrowcytogeneticassay,andin anassay forunscheduledDNAsynthesisinrat
liver.Lamivudineshowednoevidenceofinvivogenotoxicactivityintheratatoraldosesofup to 2,000
mg per kg, producing plasma levels of 35 to 45 times those in humans at the recommended
dose for HIV-1 infection.

Tenofovirdisoproxilfumarate

Tenofovirdisoproxilfumaratewasmutagenicintheinvitromouselymphomaassayandnegative in an
in vitro bacterial mutagenicity test (Ames test). In anin vivo mouse micronucleus assay,
tenofovir disoproxil fumarate was negative when administered to male mice.

ImpairmentofFertility

Dolutegravir

Inastudy conductedinrats,there were noeffectsonmatingorfertilitywithdolutegravirupto
1,000mgperkgperday. Thisdoseisassociatedwithanexposurethatisapproximately24times



higherthantheexposureinhumansattherecommendeddoseof50mgtwicedaily.

Lamivudine
Inastudyofreproductiveperformance,lamivudineadministeredtoratsatdosesupto4,000mg
perkgperday,producingplasmalevels47to70timesthoseinhumans,revealednoevidenceof impaired

fertility and no effect on the survival, growth, and development to weaning of the offspring.

Tenofovirdisoproxilfumarate

There were no effects on fertility, mating performance or early embryonic development when
tenofovir disoproxil fumarate was administeredto male rats at a dose equivalent to 10 times the
humandosebasedonbody surfaceareacomparisonsfor28dayspriorto matingandtofemale
ratsfor15dayspriortomatingthroughdaysevenofgestation. Therewas,however,analteration of the
estrous cycle in female rats.

AnimalToxicologyand/orPharmacology

Tenofovirdisoproxilfumarate

Tenofovirandtenofovirdisoproxilfumarateadministeredintoxicologystudiestorats,dogs,and
monkeysatexposures(basedon AUCSs)greaterthanorequalto6foldthoseobservedinhumans
causedbonetoxicity.Inmonkeysthebonetoxicitywasdiagnosedasosteomalacia.Osteomalacia
observed in monkeys appearedto be reversible upon dose reduction or discontinuation of
tenofovir.Inratsanddogs, thebonetoxicity manifestedasreducedbone mineral density.The
mechanism(s) underlying bone toxicity is unknown.

Evidence ofrenaltoxicity was noted in4animal species.Increases inserum creatinine, BUN,
glycosuria,proteinuria,phosphaturia,and/or calciuria anddecreasesinserumphosphate were
observedtovaryingdegreesintheseanimals. Thesetoxicitieswerenotedatexposures(basedon AUCs)
2-20 times higher thanthose observedinhumans. Therelationshipoftherenal abnormalities,
particularly the phosphaturia, to the bone toxicity is not known.

Pregnancyandbreast-feeding

Dolutegravir

Dolutegravirwasadministeredorally atuptol,000mgperkgdaily topregnantratsandrabbits on
gestation Days 6 to17 and6 to 18, respectively, and also to rats on gestation day 6 to
lactation/post-partumDay 20. Noadverse effectsonembryo-fetal(ratsand rabbits) or pre/post-
natal (rats) development were observed at up to the highest dose tested. During organogenesis
systemicexposures(AUC)todolutegravirinrabbitswerelessthantheexposureinhumansatthe
maximumrecommended human dose (MRHD) andinrats were approximately 27times the
exposurein humansattheMRHD. Intherat pre/post-natal development study,decreasedbody
weightofthe developingoffspring was observedduringlactationat a maternally toxic dose
(approximately 27 times human exposure at the MRHD).

When administered to lactating rats, dolutegravir was present in milk. Dolutegravir was the
primarydrug-relatedcomponentexcretedintothemilkoflactatingratsfollowingasingleoral
doseof50mgperkgonlactationDay10,withmilkconcentrationsofuptoapproximatelyl.3 times that
of maternal plasma concentrations observed 8 hours post-dose.

Lamivudine

Studiesinpregnantratsshowedthatlamivudineistransferredtothefetusthroughtheplacenta.
Reproduction studies with orally administeredlamivudine have been performed in rats and



rabbitsatdosesproducingplasmalevelsuptoapproximately35timesthatfortherecommended
adultHIVdose.Noevidenceofteratogenicityduetolamivudinewasobserved.Evidenceofearly
embryolethalitywasseenintherabbitatexposurelevelssimilartothoseobservedinhumans,but
therewasnoindicationofthiseffectintheratatexposurelevelsupto35timesthoseinhumans.

Tenofovirdisoproxilfumarate

PregnancyCategoryB
Reproductionstudieshavebeenperformedinratsandrabbitsatdosesuptol4and19timesthe human

dose based on body surface area comparisons and revealed no evidence of impaired fertility or
harm to the fetus due to tenofovir.

6. PHARMACEUTICALPARTICULARS
6.1 Listofexcipients
Tabletcore
Croscarmellosesodium,
Hydroxypropylmethylcellulose,
Magnesium stearate,
Mannitol,Microcrystalline

cellulose, Povidone,
Sodiumstarchglycolate.

Tablet coating

Glycerolestersoffattyacids
FD&C blue #1 (E133),
FD&C blue #2 (E132),
Polyvinyl alcohol-part hydrolysed (E1203),
Sodium lauryl sulfate,
Talc(E553b),
Titaniumdioxide(E171).
6.2 Incompatibilities
Notapplicable.
6.3 Shelf life
2years.
6.4 Special precautions for storage
Donotstoreabove30°C.Storeintheoriginalcontainer. For
90’s container: Discard 90 days after opening.

6.5 Nature and contents of container

30'scontainer:85ccwhiteHDPEbottlewith38mmHDPENon-CRCcapcontaining30tablets and two
2 gm Silica gel bags.



90'scontainer:200ccwhiteHDPEbottlewith45mmHDPENon-CRCcapcontaining90tablets and
two 2 gm Silica gel bags.

Notallpacksizesmaybemarketed.

6.6 Specialprecautionsfordisposal

10.

Nospecialrequirementsfordisposal.
Anyunusedmedicinalproductorwastematerialshouldbedisposedofinaccordancewithlocal
requirements.

SUPPLIER

CiplaLtd.

CiplaHouse,
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LowerParel, Mumbai400013.
Maharashtra (INDIA).
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