
This Ill~dicinal I?rodllct is subject to additional monitoring. This will allow quick identification of
n IV SRr~lY information, Healthcare professionals are asked to report any suspected adverse reactions.
See section 4.8 for how to report adverse reactions.

I. NAME OF HIE MEDICINAL PRODUCT

Triurneq 50 Illg/600 mg/300 mg f lm-coated tablets

2. QUALITATIVE AND QUANTlTATlVE COMPOSITION

Eft h film-coated tablet contains 50 mg dolutegravir (as sodium). 600 mg of abacavir (as sulfate) and
300 mg of lamivudine.

For the full Iist of exci pients see section 6.1.

3. PHARMACEUTICAL FORM

Film-coated tablet (tablet)

Purple. biconvex, film-coated oval tablets, approximately 22 x I I 111111, debossed with "572 Tn" on
one side .

.t. CLI 'ICAL PARTICULARS

-l.I Therapeutic ind ications

Triumcq is indicated for the treatment of HUll13n Immunodeficiency Virus (HIV) infected adults and
adolescents above 12 years of age weighing at least 40 kg (see sections 4.4 and 5.1).

Before initiating treatment with abacavir-containing products, screening for carriage of the HLA-
B*570 I allele should be performed in any HI V-infected patient. irrespective of racial origin (se
scction e.a). Abacavir should not be used in patients known to carry the HLA-B*5701 allele.

4'.2 POSOlogy and method of administration

Therapy should be prescribed by a physician experienced in the management of HI V infection.

Adults and adolescents (weighing at least 40kgJ
The recommended do ..e of Triumeq in adults and adolescents is one tablet once daily.

Triurneq should not be administered to adults or adolescents who weigh less than 40 kg because it is a
fixed-dose tablet that cannot be dose reduced.

Triumeq is a fixed-close tablet and should not be prescribed for patients requiring dose adjustments.
Separate preparations or dolutegravir, abacavir or lamivudine are available in cases where
d iscontinuat ion or dose adjustment of one of the active substances is indicated. In these cases the
physician should refer to the individual product information for these medicinal products.



Missed doses

If the patiel:t l~isses a dos~ o.fTriumeq, the patient should take Triumeq as soon as po sibl , providing
the next dose IS not due wl.thm 4 hours. If the next dose is due within 4 hours, the patient should not
take the missed dose and simply resume the usual dosing schedule.

Elder(v
There are limited data available on the use of dolutegravir, abacavir and larnivudinc in patients aged
65 YC3rs and over, There is no evidence that elderly patients require a different dose than younger
adult patients (see section 5.2). Special care is advised in this age group due to age associated changes
such as the decrease in renal function and alteration of haernatological parameters.

Renal impairment
Triumeq is not recommended for use in patients with a creatinine clearance < 50 ml/rnin (see section
5.~).

Hepatic impairment
A dose reduction or abacavir may be required for patients with mild hepatic impairment (Child-Pugh
grade A). As dose reduction is not possible with Triumeq, the separate preparations of doluregravir.
abacavir or larnivudine should be used when this is judged necessary. Triumeq is not recommended
ill patients with moderate and severe hepatic impairment (see ections 4.4 and 5.2).

Paediatric population
The safety and efficacy ofTriumeq in children less than 12 years of age has not yet been established.
No data are available.

Method of administration

Oral use
Triumeq can be taken with or without food (see section 5.2).

4.3 Cou u-aind icatious

Hypersensitivity to dolutegravir, abacavir or lamivudine or to any of the excipients listed in section
6.1. See sections 4.4 and 4.8.

Co-administration with dofetilide (see section 4.5).

-tA Special warnings and precautions for use

Transm ission of H IV

While effecti ve viral suppression with antirerroviral therapy has been proven to substantially reduce
the risk of sexual transmission. a residual risk cannot be excluded. Precautions to prevent tran mi sion
should be taken in accordance with national guicielines.

Ilvperscll~iLivity reactions (see section 4.8)

Both abacavir and dolutegravir are associated with a risk for hypersensitivity reactions (HSR) (see
section ..L8), and share some common features such as fever and/or rash with other symptoms
indicating multi-organ involvement. Clinically it is not possible to determine whether a HSR with
Triurneq would be caused by abacavir or dolutegravir. Hypersensitivity reaction have been observed
more commoni 'with abacavir, some ofwhic!1 have been life-threatenin ,and in rare cases fatal,
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whe~ not. managed appropriately. The risk for abacavir HSR -(0 occur is high for patients who test
!JosJ1lve tor the HLA-B *570 I allele. However, abacavir HSRs have been reported at a low frequency
m patients who do not carry this allele.

Therefore, the following should always be adhered to:

- Hl/\-B*570 I status must always be documented prior to initiating therapy.

- Triumeq should never be initiated in patients with a positive HLA-B*570 I status, nor in patients
I with a negative HLA-B*570 I status who had a suspected abacavir HSR on a previous abacavir-

containing regimen.

- Triumeq must be stopped without delay, even in the absence of the HLA-D*570J allele, if an
l-fSR is suspected. Delay in stopping treatment with Triumeq after the onset of hypersensitivity may
result in an immediate and life-threatening reaction. Clinical status including liver aminotransferases
and bil iru bin should be monitored.

; - After stopping treatment with Triurneq for reasons ofa suspected HSR, Triurncq or any other
mediciua l product containing abacavir or dolutegravir must never be re-iniriated.

- Restarting abacavir containing products following a suspected abacavir HSR can result in a prompt
return of symptoms within hours. This recurrence is usually more severe than on initial presentation,
and may include life-threatening hypotension and death.

- III order to avoid restarting abacavir and dolutegravir, patients who have experienced a suspected
HSR should be instructed to dispose of their remaining Triumeq tablets.

i Clinical descripiioil qUfSRs

Hypersensitivity reactions have been reported in <1 % of patients treated with dolutegravir in clinical
studies, and were characterized by rash, constitutional findings, and sometimes, organ dysfunction,

; including severe liver reactions.

I
Abacavir HSR has been well characterised through clinical studies and during post marketing follow-

i up. Symptoms usually appeared within the first six weeks (median time to onset II days) of initiation
oftreatrnent with abacavir. although these reactions may occur at any time during therapy.

Almost all HSR to abacavir will include fever and/or rash. Other signs and symptoms that have been
observed as part of abacavir HSR are described in detail in section 4.8 (Description ofselected
adverse reactions). including respiratory and gastrointestinal symptoms. Importantly, such symptoms
may lead to misdiagnosis of HSR as respiratory disease (pneumonia, bronchitis, pharyngitis), or
gastrocnrc ritis. The symptoms related to this HSR worsen with continued therapy and can be lifc-
threatening. These symptoms usually resolve upon discontinuation of abaca vir.

Rarely, patients who have stopped abacavir for reasons other than symptoms of HSR have also
, experienced life-threatening reactions within hours of re- initiating abacavir therapy (see Section 4.8

Description of selected adverse reactions). Restarting abacavir in such patients must be done in a
settinz where medical assistance is readil available.
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I Lactic acidosis
i
I L . . .

acne aCI.dosls. u~ually associated with hepatomegaly and hepatic steatosis has been reported with
the Lise of nucleoside analogues. Early symptoms (symptomatic hyperlactatemia) include benign
di~estive symptoms (nausea. vomiting and abdominal pain), non-specific malaise, loss of appetite.
weight loss, respiratory symptoms (rapid and/or deep breathing) or neurological yrnptorns (including
motor weakness). -

Lactic acidosis has a high mortality and may be associated with pancreatitis, liver failure, or renal
failure.

Lactic acido is generally occurred after a few or several months of treatment.

Treatment with nucleoside analogues should be discontinued in the setting of symptomatic
hyperlaciat mia and metabolic/lactic acidosis, progressive hepatomegaly, or rapidly elevating
a IIIinotrans ferase levels.

Caution should be exercised when administering nucleoside analogues to any patient (particularly
obese women) \\·ith hepatomegaly, hepatitis or other known risk factors for liver disease and hepatic
steatosis (including certain medicinal products and alcohol). Patients co-infected with hepatitis C and
treated with alpha interferon and ribavirin may constitute a special risk.

Patients at increased risk should be followed closely.

Lipodv trophY

Combination amiretroviral therapy has been associated with the redistribution of body fat
(lipodystrophy) in IllY patients. The long-term consequences of these events are currently unknown.
Knowledge about th mechanism is incomplete. A connection between visceral lipomatosis and
protease inhibitors (Pis) andlipoatrophy and nucleoside reverse transcriptase inhibitors ( IRTls) has
been hyporhesised. A higher risk of lipodystrophy has been as ociared with indi vidual factors such as
older age, and with drug related factors such [IS longer duration of antiretroviral treatment and
associated metabolic disturbances. Clinical examination should include evaluation for physical signs
of" fat redistribution. Consideration should be given to the measurement of fasting serum lipids and
blood glucose. Lipid disorders should be managed as clinically appropriate (see section 4.8).

L.ivcr disease

The safety ami efficacy of Triumeq has not been established in patients with significant underlying
liver disorders. Triumeq is not recommen led in patients with moderate to severe hepatic impairment
(see section 4.1).

Patients with pre-existing liver dysfunction, including chronic active hepatitis have an increased
frequency of liver function abnormalities during combination antiretroviral therapy, and should be
monitored according to tandard practice. If there is evidence of worsening liver disease in such
patients. interruption or discontinuation of treatment must be considered.

Patients with chronic her-Mitis 13 or C

Patients with chronic hepatitis 13 or C and treated with combination antiretroviral therapy are at an
increased risk of severe and potentially fatal hepatic adverse reactions. In case of concomitant
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antiviral therapy for hepatitis B or C, please refer also to the relevant product information for these
rncdici nal products.

Triumeq includes lamivudine, which is active against hepatitis B. Abacavir and dolutesravir lack such
activ ity. Lamivudine monotherapy is generally not considered an adequate treatment for hepatitis B.
~i~lCCthe ri.s~ for hepatitis B resistance development is high. IfTriumeq is used in patients co-infected
with hepatitis B an additional antiviral is therefore generally needed. Reference should be made to
treatment g.uidel ines.

IfTriumeq is discontinued in patients co-infected with hepatitis B virus, periodic monitoring of both
liver function tests and markers ofHBV replication is recommended, as withdrawal oflamivudine
may result in an acute exacerbation of hepatitis.

As abacavir and ribavirin share the same phosphorylation pathways, a possible intracellular
interaction between these medicinal products has been postulated, which could lead to a reduction in
intracellular phosphorylated metabolites of ribavirin and, as a possible consequence. a reduced chance
of sustained virological response (SVR) for hepatitis C (HCV) in HCV co-infected patients treated
with pegylaied interferon plus ribavirin, Conflicting clinical findings are reported in literature on co-
administration between abacavir and ribavirin. Some data suggest that HIV/HCV co-infected patients
receiving abacavir-containing ART may be at risk ofa lower response rate to pegylated
iruerferon/ribavirin therapy. Caution should be exercised when medicinal products containing
abacavir and ribavirin are co-administered (see section 4.5) .

.lllllllune '-~~~ctivation Syndrome

In III V-infected pat icnts with severe immune deficiency at the time of institution of combination
antiretroviral therapy (CART), an inflammatory reaction to asymptomatic or residual opportunistic
pathogens may arise and cause serious clinical conditions. or aggravation of symptoms. Typically,
such reactions have been observed within the first few weeks or months of initiation of CART.
Relevant examples are cytomegalovirus retinitis. generalised and/or focal mycobacterial infections,
and Pneumocystis carinii pneumonia. Any inflammatory symptom should be evaluated and treatment
institut d when necessary. Autoimmune disorders (such as Graves' disease) have also been reported
to occur in the setting of immune reactivation; however, the reported time to on et i more variable
and these events can occur many months after initiation oftreatmenl.

Liver chemistry elevations consistent with immune reconstitution syndrome \ ere observed in some
hepatitis B and/or C co-infected patients at the start of dolutcgravir therapy. Monitoring of liver
chemist rics is recommended in patients with hepatitis B and/or C co-infection. (See' Patient's with
chronic hepatitis B or C' earlierin this section and also see section 4.8).

M irochonclrial d\'sfuncti on

Nucleoside and nucleotide analogues have been demonstrated ill vitro and in vivo to cause a variable
degree or 111 itochondrial damage. There have been reports of mitochondrial dysfunction in H IV-
negative infants exposed in utero andlor post-natally to nucleoside analogues. The main adverse
reactions reponed are haematological disorders (anaemia, neutropenia), metabolic disorders
(hypcrlactatemia, hypcrlipasernia). These reactions are often transitory. Some late-onset neurological
disorders have been reported (hypertonia, convulsion, abnormal behaviour). Whether the neurological
disorders me transient or permanent is currently unknown, Any child exposed ill utero to nucleoside
and nucleotide analogues, even HIV-negative children, should have clinical and laboratory follow-up
and should be fully investigated for possible mitochondrial dysfunction in case of relevant signs or
symptoms. These findings cia not affect current national recommendations to use anti rerrovi 1'(1 I
therapy in pregnant women to prevent vertical transmission ofHIV.
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Observational studies have shown an association between myocardial infarction and the use of
abacavir, Those studied were mainly antiretroviral experienced patient. Data from clinical trials
showed limite I numbers of myocardial infarction and could not exclude a small increase in risk.
0\'('1':)11 the available data from observational cohorts and from randomised trials show some
inconsistency so can neither confirm nor refute a causal relationship between abacavir treatment and
tho: risk o~·myocar~lial. infarction, To date, there is no established biological mechanism [0 explain a
potential increase In risk. When prescribing Triumeq, action should be taken to try to minimize all
mod i[iable risk factors <.e.g. smoki ng, hypertension, and hyperli piclaem ia).

Osteonecrosis

Although the aetiology is considered to be multifactorial (including corticosteroid use.
bisphosphonares, alcohol consumption, severe immunosuppression, higher body mass index), cases of
osreonecrosi: have been reported particularly in patients with advanced Hl V-diseasc and/or lone-term
exposure to CA RT. Patients should be advised to seek medical advice ir they experience joint aches
and pain. joint stiffness or difficulty in movement.

QIJ.portlillistic infectiolls

Patients should be advised that Triumeq or any other antiretroviral therapy does not cure H IV
infection and that they may still develop opportunistic infections and other complications or HIV
infection. Therefore, patients should remain under close clinical observation by physicians
experienced in the treatment of these associated HJV diseases.

Drug reo iSlancc

Since the recommended dose of doluregravir is 50 rng twice daily for patients with resistance to
integrase inhibitors, the use of Triumeq is not recommended for patients with integrase inhibitor
resistance.

Since the recommended dose or dolutegravir is 50 mg twice daily when co-administered \ ith
erravirine (without boosted protease inhibitors). efavirenz, nevirapinc. rifampicin, tipranavir/ritonavir.
carbarnazepine, phenytoin, phenobarbital and St. John's wort. the use of Triumeq is not recommended
for patients taking these medicines (see section 4.5).

Triumeq should not be co-administered with polyvalent cation-containing antacids. Triumeq is
recommended to be administered 2 hours before or 6 hours after these agents (see section 4.5).

Triumeq is recommended to be administered 2 hours before or 6 hour after taking calcium or iron
supplements (see section 4.5).

Dolutcgravir increased metformin concentrations. A dose adjustment of met form in should be
considered when starting and stopping coadministration ofdolutegravir with merformin. to maintain
glycaemic control (see section 4.5). Metforrnin is eliminated renally and therefore it is of importance
to monitor renal function when co-treated with dolutegravir. This combination may increase the risk
lor lactic acidosis in patients with moderate renal impairment (stage 3a creatinine clearance [CrC!]
45- 59 1111 /mi n) and a cautious approach is recommended. Reduction of the metformin dose should
he high ly considered.
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The combi nat ion 0 f lam ivudi ne with c1adribine is not recommended (see section 4.5).

Tril~l1leq should no~ ~e taken with any other medicinal products containing doluregravir, abacavir,
lamivudine or erntricitabine. . .

·LS Interaction with other mcdicinnl products and other form of interaction

Trium q contains doluregravir, abacavir and lamivudine, therefore any interactions identified for these
individually are relevant to Triumeq, No clinically significant drug interactions are expected between
dolutcgravir, abacavir and lamivudine.

Effect of other agent on the pharmacokinetics of dolutegravir. abacavir and lamivudine

Dolutegravir is el iminated mainly through metabolism by UGTI A I. Dolutegravir is also a substrate
orUGTIA3. UGTIA9. CYP3A4. P-gp, and BCRP. Co-administration ofTriumeq and other drugs
that inhibit UGTI AI. UGTI AJ, UGTI A9, CYPJA4, and/or P-gp 1l18Y therefore increase dolutegravir
plasma concentration. Drugs that induce those enzymes or transporters may decrease dolutegravir
plasma concentration and reduce the therapeutic effect of dolutegravir (see Table I).

The absorption of dolutegravir is reduced by certain anti-acid agents (see Table I).

Abacavir is mctabolised by UDP-glucuronyltransferase CUGT) enzymes and alcohol dehydrogenase;
co-admini (ration of inducers or inhibitors of UGT enzymes or with compounds eliminated through
alcohol dehydrogenase could alter abacavir exposure.

Laruivudine is cleared renally. Active renal secretion of lamivudine in the urine is mediated through
the organic cation transporter (OCT2) andmultidrug and toxin extrusion transporters (MATEI and
M r\TE2-J(). Co-administration oflamivudine with OCT and MATE inhibitors could increase
lamivudine exposure. Dolutegravir is an OCT2 and MATEI inhibitor; however, lamivudine
concentrations w re si milar with or without co-administration of dolutegravir based on a cross study
<1IH11)sis,indicating that dolutegravir has no effect on larnivudine exposure ill vim.

Abacavir and larnivudine are not significantly metabolised by CYP enzymes.

Effect of doilltegravir. abacavir and lamivudine on the pharmacokinetics of other agents

ln viva. dolutcgravir did not have an effect on rnidazolam, a CYP3A4 probe. Based on in vivo and/or
iu vitro data, dolutegravir is not expected to affect the pharmacokinetics of medicinal products that are
substrates ofany major enzyme or transporter such as CYP3A4, CYP2C9 and P-gp (for more
information see section 5.2).

111 vitro, dolutcgravir inhibited the renal transporters OCT2 and MATE I. 111 vivo, a 10-14% decrease
of creatinine clearance (secretory fraction is dependent 011 OCT2 and MATE-I transport) was
observed in patients. 111 vivo. dolutegravir may increase plasma concentrations of medicinal products
in which excretion is dependent upon OCT2 or MATE-I (e.g. dofetilide, metforrnin) (see Table I and
section 4.3).

III vitro, dolutegravi r inhibited the renal uptake organic anion transporters (OAT) I and OATJ. Based
on the lack of effect all the in vivo pharmacokinetics of the OAT substrate tenofovir, in vim inhibition
ol"OATI is unlikely. Inhibition orOAT3 has not been studied in vivo. Dolutegravir may increase
plasma concentrations of medical products in which excretion is dependent upon OAT3.

8



Abacavir and Iarnivudine do not inhibit or induce CYP enzymes (such as CYP 3A4. CVP 2C9 or CYP
206). /11 vitro data indicate that inhibition ofP-pg and SCRf> by abacavir cannot be excluded at
intestinal level. /11 vitro, larnivudine inhibited OCTI ancJ OCT2.

Established and theoretical interactions with selected antiretrovirals and non-antiretroviral medicinal
products are listed in Table I.

Interaction table

Interactions between doluregravir, abacavir, lamivudine and co-administered medical products are
listed in Table I (increase is indicated as "j", decrease as 'T', no change as " •....•'., area under the
concentration versus time curve as "A UC", maximum observed concentration as '·Cmax"). The table
should not be considered exhaustive but is representative of the classes studied.

Table I: Drug lnteractions

Medicinal products by Interaction geometric Recommendations concerning co-
therapeutic :I reus mean change (%) ad min istra tion
Antlrctroviral medicinal nroducts

Non-nucleoside reverse trauscrimase inhibitors
Etravirine without boosted Dolutegravir .,[, Etravirine without boosted prot 'HSC

protease inhibitors / AUC.,[,71% inhibitors decreased plasma dolutegravir
Doluregravir C"".,.,[,52% concentration, Since the recommended

Ct.,[,88% dose of dolutegravir is 50 mg twice daily
for patients taking etravirine without

Etravirine B boosted protease inhibitors, Triurneq is
(induction of UGT IA I not recommended for patients taking
and CYP3A enzymes) erravirine without co-administration of

atazana vi r/ritona vir. c1arunavirlritonavi r
or lopinavirlritonavir (see further below
in table).

Lopi nn \' i1'+ ri tonav ir+etra vi rine/ Dolutegravir B No dose adjustment is necessary.
Dolutegravir AUCtll%

CIlI'" t 7%
Cr t 28%

Lopinavir B
I Ritonavir B!

Etravirine B

Da runn vi r+ritona vi r+et ravi rine/ Dolutearavir J, No dose adjustment is nece sary.
Doluiegravir AUC-"[' 25%

em:,_, 12%
C"(.,[,36%

Darunavir ~}
Ritonavir (-)
Etravirine (-)

Efavirenz/Dolutegravi r Dolutegravir .,[, Since the dose of doluiegravir is 50 mg
AUC -l- 57% twice daily when co-administered with
C

llIax
.,[,39% efavirenz, the co-administration of

Cr.,[,75% efa irenz with Triumeq is not
recommended (see section 4.4).

Efavirenz H (historical

9



controls)
(induction of UGTI A I
and CYP3A enzymes)

Nevirapine/Doluregravir Co-administration with nevi rapine may
decrease dolutegravir plasma
concentration due to enzyme induction
and has not been studied. Effect of
ncvirapine on dolutegravir exposure is
likely similar to or less than that of
efavirenz. Since the dose of dolutegravir
is 50 mg twice daily when co-

• administered with nevi rapine, the co-

L administration of nevi rapine with
_.__....."" I-_. ._. -+-::T--:lc:..·i.:c.Ul,.:-l1:c..:e..:J9-:i-=:s,:-n:..:o:..:.t..:i".-=:ec::.;c::.:ll:..:.11:..:.n:..:.lc:.:'r:..:lcl:.:e:.::d::..I

Rilpivirine Dolutezravir <--7 No close adjustment is necessary.
AUC-j 12%
C",,,, r 13%
CT j 22%

Rilpivirine B

Dolutegravir J,
(Not studied, a similar
reduction in exposure as
observed with efavirenz is
expected, due to
induction)

Nucleoside reverse transcriptase inhibitors (NRTfs)
i Tenofovir Dolutegravir B

I AUC j 1%

I
· c'"a, J, 3%

c- J, 8%

I Tenofovir B

I Prolcase ..,.:-iJ,dc.l:.:..i=..b"'it.::..o:...::l"s'-- -. -r-r _

Atazanavir/Dolutegravir Dolutegravir r ro dose adjustn~ent is l;ecessary.
AUC t 91%
CI11"' r 50%
C1 t ]80%

Ernrricirabine, didanosine,
stavud inc. ziclovud ine.

Interaction not studied

Arazanavir B (historical
controls)
(inhibition of UGT IA I
and CYP3A enzymes)

No dose adj usunent is necessary when
Triumeq is combined with nucleoside
reverse transcript inhibitors.

Triumeq is not recommended for use in
combination with emtricitabine
containing products, since both
lamivudine (in Triumeq) and
erntricirabine are cytidine analogues (i.e.
risk for intracellular interactions, (see
section 4.4))

Atazanavir+ ritonaviri
Dolutegravir

IT;P''''''; r+ritonavir/
Dolutegravir

Dolutegravir J, Since the recommended dose of
AUC J, 59% dolutegravir is 50 mg twice daily when
('Ill" J, 47% co-administered with._--'--=-c!""--'--:":"':"~ ----''--- __

Dolutegravir t
AUC i 61%
Cm:tx t 34%
Ct t J21%

Atazanavir ~>
Ritonavir B

No dose adjustment is necessary.
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c- J, 76% tipranaviriritonavir, the co- 1administration of tipranavir/ri tonavir
Tipranavir ~ with Tri urneq is not recommended, !

Ritonavir ~
(induction ofUGTIAI
and CYP3A enzymes)

Fosarnprenavi r -ritona vir! Dolutegravir.l. Fosamprenavir/ritonavir decreases
! Dolutegravir AUC J. 35% doluregravir concentrations, but based,
I c., J. 24% on limited elata, did not result in

c- J. 49% decreased efficacy in Phase III studies,
. '0 dose adj ustmenr is necessary,

Fosarnprenavire-s
Ritonavir e-s
(induction of UGTIA I
and CYP3A enzymes)

Nclfinavir/Dol utegra vi r Dolutegravir ~ No dose adjustment is necessary,
(Not studied)

Lopina vir+riionavir/ Dolutegravir B No dose adjustment is necessary,
Doluiegravir AUC J.4%

Cmax ~O%
C2~.J, 6%

Lopinavir ~
Ritonavir ~

Darunavi r+ritonavi r! Dolutegravir J, No dose adjustment is necessary.
Dolutegravi r AUC.J,22%

C",",.J, 11%

i Cr J, 38%

I Darunavir ~

I Ritonavir ~)
(induction of UGT IAl
and CYP3A enzymes)

Othcr antiviral ascnrs
Telaprevir Dolutegravir 1 No dose adjustment is necessary.

AUC 1 25%
Cm",119%
Cr T 37%

Telaprevir ~
(historical controls)
(inhibition ofCYPJA
enzyme)

Boceprevir Dolutegravir B No dose adjustment is necessary.
AUC 17%
Cm:",15%

I
Crt 8%

Boceprevir ~
(historical controls)

Ribavirin/A bacavir Interaction not studied, Caution should be exercised when both
Both drugs are guanosine drugs are co-administered (see section

, analogues, and there is a 4.4).
I potential to reduce

intracellular
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I phosphorylated

~metabolites.
Oaclatasvir/Oolutegravir

I Dolutegravir H Daclatasvir did not change dolutegravir
AUC 1 33% plasma concentration to a clinically
C",,,,129% relevant extent. Dolutegravir did not
Cr 1 45% change daclatasvir plasma concentration.

Oaclatasvir H No dose adjustment is necessary.
Anti-infective nroducrs

Tri mcthopri rn/su Ifamet hoxazo Ie Interaction not studied No Triurneq dosage adjustment
(Co-trimoxazolej/ A bacavir necessary, unless patient has renal

impairment (See Section 4.2).
Tri methopri m/sulfamethoxazole Lamivudine:
(Co- trim oxazo Ie)/Lall1i vud ine AUC 143%
(160mg1800mg once daily for 5 C",.x 17%
c1ays/300Illg si ngle dose)

Trimethoprirn:
AUCH

Sulfarnethoxazole:
AUCH

(organic cation transporter
1 inhibition)

Antim vcobactcria Is
Ri farnpicin/Dol utegravi r Dolutegravir t Since the dose of dolutegravir is 50 mg

AUC t 54% twice daily when co-administered with
CillO' J, 43% rifampicin, the co-administration of
Cr t 72% rifampicin with Triumeq is not

(induction ofUGTIAJ recommended.
I and CYP3A enzymes)

Rifabulin Dolutcgravir H No dose adjustment is necessary.
AUC.,J.. 5%

Cn,,!.,IIG%
c- J, 30%

(induction ofUGTJAI
and CYP3A enzymes)

An ticon \.ulsa n rs ....•

I Dolutegl;avir t "~----"-'-'
Carbam azepi ne/Do Iutegra vir Since the recommended dose of

, AUC.,j.-49% dolutegravir is 50 mg twice daily when
c., J, 33'Yo co-administered with carbamazcpine,
Crt 73% DTG/ABC/3TC fOC is not

recommended for patients taking
carbarnazepine.

Phenobarbital/Dolutegravir Dolutegravir-l Since the recommended dose of
Phenytoin/Dolutegravir (Not studied, decrease dolutegravir is 50 rug twice daily when
Oxcarbazepine/Dolutegravir expected due to induction co-administered with these metabolic

ofUGTIAI and CYP3A inducers, DTGIABC/3TC FOC is not
enzymes, a similar recommended for patients taking these
reduction in exposure as metabolic inducers.
observed with

i carbarnazepine is

1-
expected) .... -_. ...._ .._----_ .....

Antihistamines (histamit;c H2 receptor alltagolli~ts)
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I Ranitidine I Interaction not studied. No dosage adjustment necessary.

I Clinically significant
I interaction unlikely.I

Cimetidine Interaction not studied. No dosage adjustment necessary.

Clinically significant
interaction unlikely.

Cvtoroxics
CIadri bi ne/Larni vud ine Interaction not studied. Concomitant LIseofTriumeq with

cladribine is not recommended (see
In vitro lamivudine . section 4.4) .
inhibits the intracellular
phosphorylation of
cladribine leading to a
potential risk of cladribine
loss of efficacy in case of
combination in the
clinical setting. Some
clinical findings also
support a possible

L------.
interaction between
lamivudine and cladribine

Opioids
Methadone! Abaca vir Abacavir: Methadone dosage adjustment likely not
UO to 90mg once daily for 14 AUCH needed in majority of patients;
clays,'600mg single close, then Crnax J..3S% occasionally methadone re-titration may
600l11g twice clai Iy for 14 days) be required.

Methadone:
CLiF 122%

Retinoicls
Retinoid compounds Jnteraction not studied Insufficient data to recommend dosage
(e.g.Tsotretinoin) adj ustment.

I M""'","'0'"

Po sible interaction given
common pathway of
elimination via alcohol
dehydrogenase (abacavir-
component).

,,-

..._--,,-_.
i Alcohol

Ethanol/Dclutegravi r Interaction not studied No dosage adjustment necessary.
Ethanol/Lam ivudine (Inhibition of alcohol

dehydrogenase)

! Ethanol/A bacavir Abacavir:
(0.7 g/kg single c!ose/600mg AUC i 41%
single dose) Ethanol:

AUCH

/'JI/I iarrlt vthn lieslDo 'ot iI'd,/Do lutegravi r Dofeti lide r Triumeq and doferilide co-
(Not studied, potential administration is contraindicated due to
increase via inhibition of potential life-threatening toxicity caused
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----------------I.~~~;-:-;-----;-:-~::--------~r OCT2 transporter) I by I~igh dofetilide concentration ( ee
I secnon 4.3).

Antacids and supplentent s

(Complex binding to
polyvalent ions)

'c;fci~l----------t-'D=-:..:o-Lll-'-jt.:..:eg:.:J-'--a-'-v.:.:ir:::..:_I_-;:cL-----I-C-a-l-c-i urn su pplernents, iron supplements

supplernents/Dolutegravir AUC-_I_39% or multivitamins should be taken well
Cm"xJ 37% separated in time from the
C24 _I_39% administration of Triumeq (minimum 2

(Complex binding to hours after or 6 hours before),
polyvalentions)

Magnesium!
alumi nium-containing
antaci cis/Dol utegra vi r

Dolutegravir _I_

AUC _I_ 74%
CIll<LX -J, 72%

Magnesium/ aluminium-containing
antacids shall ld be taken well separated
in time from the administration of
Triumeq (minimum 2 hours after or 6
hours before).

11'011 supplemenrs/Dolutegravir Dolutegravir _I_

AUC _I_ 54%

Cm"., J 57%

C2
! "- 56%(Complex binding to

polyvalent ions)
Multi vitarni ns/Dohuegravir Dolutegravir -J,

AUC _1_33%
Cm", J, 35%
C2-1..!- 32%

Corticosteroids
No dose adjustment is necessary.

Antidiabetics -,------,---------,-----------------,----1-ivi ctforn;i;;-70-:"'0-I-u-te-g-ra:v-i1-' -----. Merforrnin t A dose adjustment of met form in should
Dolutegravir B be considered when starting and
When co-administered stopping coadministration of
with dolutegravir 50mg dolutegravir with metforrnin. to maintain
QD: glycaemic control. In patients with
Metformin moderate renal impairment a dose

AUC t 79% adjustment of met form in should be
CIllOX t 66% considered when coadrninistered with

When co-administered dolutegravir, because of the increased
with dolutegravir 50mg risk for lactic acidosis in patients with
BID: moderate renal impairment due to

Metformin increased metformin concentration
AUC t 145 % (section 4.4).
c,nax t 111%

~al£~r~o~d~u~Cf~S ~ __-4__-,- -,- +- I
Sr. John's wort/Dolutegravir Dolutegravir-l- Since the recommended dose of

(Not studied, decrease dolutegravir is 50 rng twice daily when
expected due to induction co-administered with St. John's wort,
ofUGTIAI and CYP3A DTG/ABC/3TC FDC is not
enzymes, a similar recommended.
reduction in exposure as

I Prednisone Dolutegravir f-7

AUCt ]1%
c., r 6%
Ct t 17%
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observed with
carbamazepine is
expected)

Oro! cOl7lroce/llives

Ethinyl estradiol (EF:) and Effect of doluiegravir: Dolutegravir had no Pharmacodynamic
Norgestrom in EEH effect Oil Luteinizing Hormone (LH),
(NGMN)lDolutcgravi r AUCt3% Follicle Stimulating Hormone (FSH) and

Cmllx J" 1% progesterone. No dose adjustment of

Effect of dolutegravir:
oral contraceptives is necessary when
co-administered with Triumeq.

L___.... NGMNH
AUC~2% .
Cm", J" 11%

Paediatric population

Interaction studies have only been performed in adults .

.t.G Fert ilitv, J)I'cgnancy and lactation

Pree.llancy

As a general rule, when deciding to use antiretroviral agents for the treatment of HI V infection in
pregnant women and consequently for reducing the risk ofl-llY vertical transmission to the newborn,
the animal data as well as the clinical experience in pregnant women should be taken into account.

There are no data on the use of Triurneq in pregnancy.

There are no or Iimired amount of data from the use of dolutegravir in pregnant women. The effect of
dolutegravir on human pregnancy is unknown. A moderate amount of data on pregnant women taking
the individual actives abacavir and lamivudine in combination indicates no malforrnative toxicity
(more than 400 outcomes from first trimester exposures). Concerning lamivudine, a large amount of
data (more than 3000 outcomes from first trimester) indicates no malforrnative toxicity. Moderate
amount of data (more than 600 outcomes from first trimester) indicates no malformative toxicity tor
abacavir.

In reproductive toxicity studies in animals. dolutegravir was shown to cross the placenta. Animal
studies do not indicate direct or indirect harmful effects with respect to reproductive toxicity (see
section 5.3). Abacavir and lamivudine may inhibit cellular DNA replication and abacavir has been
shown to be carcinogenic in animal models (see section 5.3). The clinical relevance of these findings
is unknown.

Tri umeq should be used during pregnancy only if the expected benefit justifies the potential risk to the
foetus,

For patients co-injected with hepatitis B who are being treated with a lamivudine containing
medicinal product such as Triumeq and subsequently become pregnant, consideration should be given
to the possibi lity of a recurrence of hepatitis on discontinuation or lamivudine .

.vlitochondrial dysfunction
I ucleoside and nucleotide analogues have been demonstrated ill vitro and in vivo to cause a variable
degree of mitochondrial damage. There have been reports of mitochondrial dysfunction in HI V-
negative infants exposed in utero and/or post-natally to nucleoside analogues (see section 4.4).
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II is unknown whether dolutegravir is excreted in human milk. Available toxicological data in animals
has shown excretion of dolutegravir in milk. In lactating rats that received a single oral dose of
SO rng/kg at 10 days postpartum, dolutegravir was detected in milk at concentrations typically higher
rhan blood.

Abaca vir and its metabolites are excreted into the milk of lactating rats. Abacavir is also excreted into
hlll11<111 milk.

Based on more than 200 mother/child pairs treated for I-IIV, serum concentrations of lamivudine in
brcastfcd infants of mothers treated for 1-I1Vare very low « 4% of maternal serum concentrations)
and progressively decrease to undetectable levels when breast fed infants reach 24 weeks of age. There
are no data available on the safety of abacavir and lamivudine when administered to babies less than
three months old.

II is recommended that 1-1IV infected women do not breast-feed their infants under any circumstances
in order to avoid transmission of HJV.

There are no data on the effects of dolutegravir. abacavir or lamivudinc on human male or female
fertility, Animal studies indicate no effects of dolutegravir, abacavir or larnivudine on male or female
fertility (see section 5.3).

·t7 Effects on nbility to drive and use machines

Patients should be informed that dizziness has been reported during treatment with dolutegravir. The
clinical status ofth patient and the adverse reaction profile ofTriumeq should be borne in mind when
considering the patient's ability to drive or operate machinery,

·L8 Undesirable effects

Summar\' of the safetv profile

Clinical safety data with Triumeq are limited. The most frequently reported adverse reactions
considered possibly or probably related to dolutegravir and aba avirllamivudine [pooled data from
679 anti retroviral naive subjects receiving this combination in the Phase lib to I.IIb clinical trials, see
section 5.1]. were nausea (12%), insomnia (7%), dizziness (6%) and headache (6%).

Many ofthe adverse reactions listed in the table below occur commonly (nausea. vomiting. diarrho <1,
fever. lethargy, rash) in patients with abacavir hypersensitivity. Therefore, patients with any of these
symptoms should be carefully evaluated for the pre ence of this hypersensitivity (see section 4.4).
Very rarely cases of erythema mulriforrne. Stevens-Johnson syndrome or roxie epidermal necrolysis
have been reported where abacavir hypersensitivity could not be ruled out. In such cases medicinal
products containing abacavir should be permanently discontinued.

Tho.'most severe adverse event possibly related to the treatment with dolutegravir and
abacavir/lamivudine, seen in individual patients, was a hypersensitivity reaction that included rash
and severe liver effects (see section 4.4 and Description of selected adverse reactions in this section).

Tabulated list of adverse reuetions
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The adverse reactions considered at least possibly related (0 treatment with the components of
Triumeq from clinical study and post-marketing experience are listed in Table 2 by body system,
organ class and absolute frequency. Frequencies are defined as very common (~ III0), common
(~ J/ 100 to ..::1/10). uncommon (~ li 1000 to < li100). rare (~ 1/10.000 to < 1/1000), very rare
« 1/10,000).

The adverse reactions observed for the combination of dolutegravir + abacavir/lamivudine in an
analysis of pooled data from Phase lIb to Phase II lb clinical trials were generally consistent with the
adverse reaction profiles for the individual components dolutegravir, abacavir and larnivudine.

There was 110 difference between the combination and the individual components in severity for any
observed adverse reactions.

Table 2: Tabulated summary of adverse reactions associated with the combination of dolutegravir
.;. abacavir/lami vudine in an analysis of pooled data f1'011l Phase Ilb to Phase lllb clinical trials and
adverse reactions to treatment with abacavir and lamivudine from clinical studies and post-marketing
experience, V\ hen used with other antiretrovirals

,.--- ...- ..-

Frequency Adverse reaction
---

Blood and lyntphatic systems disorders:

Uncommon: Neutropenia", anaemia", thrombocytopenia'

! Very rare: pure red cell aplasia'

Immune system disorders:

Common hypersensitivity (see section 4.4)2

Uncommon: immune reconstitution syndrome (see section 4.4/

Metabolism and nutrition disorders:
1---- . ,

Common: anorexia

Uncommon: hypcrtriglyceridaemia, hyperglycaemia

Psychiatric disorders:

Very common: insomnia
--

Common: abnormal dreams. depression, nightmare, sleep disorder

Uncommon suicidal ideation or suicide attempt (particularly in patients
with a pre-existing history of depression or psychiatric
illness)

Nervous system disorders:

Very common: headache

Common: dizziness, somnolence, lethargy' i
? I' ?Very rare: peripheral neuropathy', paraestnesia

Respiratory, thoracic and mediastinal disorders:

Co 111Il1 on : cough", nasal symptoms'
... -_._"

Gastrointestinal disorders:
_ .._-.
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Very common: nausea, diarrhoea

Common: vomiting. flatulence, abdominal pain", abdominal pain

, upper", abdominal distension, abdominal discomfort, gastro-
i oesophageal reflux disease, dyspepsia

i Rare: pancreatitis/

i Hepat obiliary disorders:
I -

I Ullcomn~on: hepatitis"
iI Skill and subcutaneous fissile disorders:
I .I Common: rash, pruritus, alopecia

Very rare: erythema multi form I, Stevens-Johnson syndrome I, toxic
epidermal necrolysis'--

Musculoskelet a! and connective tissue disorders:

Common: arthralgia", muscle disorders!

Rare: rhabdornyolysis"

General disorders and administration site conditions:

Very C0111mon: fatigue

Common: asthen ia, fever", malaise!

Investigations:

Common: CPK elevations.', ALT/AST elevations'

Rare: amylase elevations!

!This adverse reaction was not identified from the Phase 3 clinical studies for either
Triurneq (dolutegravir + abacavir/Iamivudinc) or dolutegravir, but from clinical tudies
or post-marketing experience for abacavir or lamivudine when used with other
anti retrovirals.

2This adverse reaction was not identified to be reasonably attributed to Triumeq
(dohuegravir + abacavir/lamivudine) in clinical trials, so the highest frequency category
observed from the label of the individual components was used (e.g., for dolutegravir,
abacavir and/or lamivudine).

Description of selected adverse reactions

Hypersensitivity reactions
Both abacavir and doluregravir are associated with a risk for hypersensitivity reactions (HSR). which
were observed more commonly with abacavir, Hypersensitivity reaction observed for each of these
rnedicinul products (described below) share some common features such as fever and/or rash with
other symptoms indicating multi-organ involvement. Time to onset was typically 10-14 days for both
abacavir ancl dolutcgravir-associated reactions. although reactions to abacavir may occur at any time
during therapy. Treatment with Triumeq must be stopped without delay if HSR call not be ruled out on
clinical grounds, and therapy with Triumeq or other abacavir or dolutegravir containing products I11l1St

never be re-initiated. Please refer to section 4.4 for further details on patient management in the event
of a suspected HSR to Triumeq,
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yrnptorns have included ra h, constitutional findings, and sometimes, organ dysfunction includino
s;:vere liver reactions. ' . ~

AbaclIl'ir /}lpersenSilil'ilv

The .signs and sYJ1lpto~ns of this HSR are listed below. These have been identified either from clinical
studies or post marketing surveillance. Those reported in at least 10% of patients with a
hypersensitivity reaction are in bold text.

Almost all patients developing hypersensitivity reactions will have fever and/or rash (usually
maculopapular or urticarial) as part of the syndrome, however reactions have occurred without rash or
fever. Other key symptoms include gastrointestinal, respiratory or constitutional symptoms such as
lethargy and malaise. •

Skin Rash (usually maculopapular or urticarial)

Gastrointestinal tract Nausea, vomiting, diarrhoea, abdominnl pain, mouth ulceration

Respiratory tract Dyspnoea, cough, sore throat, adult respiratory distress syndrome.
respiratory failure

Miscellaneous Fever, lethargy, malaise, oedema, lymphadenopathy, hypotension,
conjunctivitis. anaphylaxis

Neurological/Psychiatry Headache, paraesthesia

l Iaenunol ogical Lymphopenia

Liver/pancreas Elevated liver function tests, hepatitis. hepatic failure

Musculoskeletal Myalgia. rarely myolysis arthralgia, elevated creatine phosphokinase

Urology Elevated creatinine. renal failure

Symptoms related to this I-ISR worsen with continued therapy and can be life-threatening and in rare
instance, have been fatal.

Restarting abacavir following an abacavir HSR results in a prompt return of symptoms within hours.
This recurrence ofthe HSH. is usually more severe than on initial presentation, and may include life-
threatening hypotension and death. Similar reactions have also occurred infrequently after restarting
ubacavir in patients who had only one of the key symptoms of hypersensitivity (see above) prior to
stopping abacavir: and on very rare occasions have also been seen in patients who have restarted
rherapy \\ ith no preceding symptoms of a I-ISR (i.e .. patients previously considered to be abacavir
tolerant).

Luetic acidosis
Cases of lactic acidosis, sometimes fatal, usually associated with severe hepatomegaly and hepatic
.teatosis. have been reported with the use of nucleoside analogues (see section 4.4).

Lipodystrophy
Combination antireiroviral therapy (CART) has been associated with redistribution of body fat
(lipodystrophy) in HIV patients including the loss of peripheral and facial subcutaneous fat, increased
intra-abdominal and visceral fat. breast hypertrophy and dorsocervical fat accumulation (buffalo
hump).

19

. f'f' R 0 V LL , Y S ;, i

EXPERTlOArL~ (fD, iQ Ib

;,PPlIC!HTlDOL ~

-/-(. -7c, -r6



Metabolic abnonnaliries
CART has been associated with metabolic abnormalities such as hypertriglyceridaemia,
hypercho lesterolaemi a, insulin resistance, hyperglycaemia and hyperlactataemia (see section 4.4).

Osteonecrosis
Cases of osteonecrosis have been reported, particularly in patients with generally acknowledged risk
factors. advanced H IV disease or long-term exposure to CART. The frequency of this is unknown
(see section .fA).

[I//I//Il11e reactivation syndrome
In H IV-infected patients with severe immune deficiency at the lime of initiation of CART, an
inflammatory reaction to asymptomatic or residual opportunistic infections may arise. Autoimmune
disorders (such as Graves' disease) have also been reported; however. the reported time to onset is
more variable and these events can occur many months after initiation of treatment (see section 4.4).

Changes in laboratorv chem istries

Increases in serum creatinine occurred within the first week of treatment with dolutegravir and
remained stable through 96 weeks. ln the SINGLE study a mean change from baseline of 12.6 urnol/L
was observed after 96 weeks of treatment. These changes are not considered to be clinically relevant
since they do not reflect a change in glomerular filtration rate.

Asymptomatic creatine phosphokinase (CPK) elevations mainly in association with exercise have also
been reported with dolutegravir therapy.

Co-infecti()n with Hepatitis B or C

In doluregravir Phase I II studies patients with hepatitis Band/or C co-infection were permitted to
enrol provided that baseline liver chemistry tests did not exceed 5 times the upper limit of normal
(ULN). Overall, the safety profile in patients co-infected with hepatitis B arid/or C was similar to that
observed in patients without hepatitis B or C co-infection, although the rates of AST and ALT
abnormalities were higher in the subgroup with hepatitis Band/or C co-infection for all treatment
groups.

Paediatric 12opulation

Th ere arc no cl inical study data on the effects of Tri umeq in the paediatric population. Individual
components have been investigated in adolescents (12 to 17 years).

Based on limited available data with the dolutegravir single entity used in combination with other
antiretroviral agents to treat adolescents (12 to 17 years) there were no additional types of adverse
reactions beyond those observed in the adult population.

The individual preparations of abacavir and larnivudine have been investigated separately, and as a
dual nucleoside backbone, in combination antiretroviral therapy to treat ART- naive and ART-
experienced HI V- infected paediatric patients (data available 011 the use of abaca vir and larnivudine in
infants less than three months are limited). No additional types of adverse reactions have been
observed beyond those characterised for the adult population.

Report ing of suspected adverse reactions
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Reporting s.uspected aclve~'se reactions after authorisation of the medicinal product is important. It
allows continued monitorinp, ofthe benefit/risk balance of the medicinal product. Healthcare
professionals are asked to report any suspected adverse r 'actions via the national reporting system
listed in Appendix V.

-4.9 Overdose

No specific symptoms or signs have been identified following acute overdose with dolutegravir,
abacavir or larnivudine, apart from those listed as adverse reactions.

Further management should be as clinically indicated or as recommended by the national poisons
centre, where available. There is no specific treatment for an overdose ofTriumeq. If overdose
occurs, the patient should be treated supporrively with appropriate monitoring, as necessary. Since
lamivudinc is dialysable. continuous haernodialysis could be used in the treatment of overdose,
although this has not been studied. It is not known whether abacavir can be removed by peritoneal
dialysis or haemodialysis. As dolutegravir is highly bound to plasma proteins, it is unlikely that it will
be: significantly removed by dialysis.

5. I'HARMACOLOGfCAL PROPERTIES

5.1 Ph a rru acodyna rn ic properries

Pharmacotherapeutic group: Antivirals for systemic use, antivirals for treatment of l-lfV infections,
combinations. ATC code: J05ARl3

Mechanism of action

Doluiegravir inhibits HIV integrase by binding to the iniegrasc active site and blocking the strand
transfer step of retroviral Deoxyribonucleic acid (DNA) integration which is essential for the HI V
repl iC31 ion cycle.

Abacavir and lamivudi ne are potent selective inhibitors of H IV-I and H IV-2. Both abacavir and
lamivudine are metabolised sequentially by intracellular kinases to the respective 5'-triphosphates
(TI') which are the active moieties with extended intracellular half-lives supporting once daily dosing
(see section 5.2). Larni vudine-Tf' (an analogue for cytidine) and carbcvir-TP (the active triphosphate
form of abacavi r, an analogue for guanosine) are substrates for and competiti ve inhibitors of H IV
reverse transcriptase (RT). However, their main antiviral activity is through incorporation of the
monophosphate form into the viral DNA chain, resulting in chain termination. Abacavir and
lamivudine triphosphares show significantly less affinity for host cell DNA polymerases,

Pharmilcod\ namic effects

Antiviral activity in vitro
Dolutegravi 1', abaca vir and lamivudine have been shown to inhibit replication of lab-strains and
clinical isolates of HI V in a number of cell types, including transformed T cell lines.
monocyte/macrophage derived lines and primary cultures of activated peripheral blood mononuclear
cells (PMBCs) and monocyte/macrophages. The concentration of drug necessary 10 effect viral
replication by 50% (IC50 - halfmaximal inhibitory concentration) varied according to virus and host
cell type.

The IC50 rOI' dolutegravir in various lab-strains using PBMC was 0.5 nM, and when using MT-4 cells
it ranged from 0.7-'2 11M. Similar IC50s were seen for clinical isolates without any major difference
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between :ubtypes; in a panel of24 HIV-I isolates of clades A., B, C. D, E. F and G and group 0 the
mean IC::lO val ue was 0.2 nM (range 0.02-2.14). The mean IC50 for 3 HI V-2 isolates was 0.18 nM
(range 0.09-0.61).

~he mean. IC50 for abacavir against lab-strains of HIV-IlTlB and HIV-I HXB2 ranged from 1.4 to
).8 11M. 1he median or mean IC50 values for lamivudine against lab-strains of HIV-l ranged from
0.(~07 to .2.3 ~lM.The mean IC50 against lab-strains of HIV-2 (LA V2 and EHO) ranged from 1.57 to
7.) u M for abacavir and from 0.16 to 0.51 ~lM for lamivudine.

The IC50 values of abaca vir against I-IlV-l Group M subtypes (A-G) ranged from 0.002 to I.J79 pM,
against Group 0 from 0.022 to 1.21 !-lM,and against 1-IIV-2 isolates. from 0.024 to 0.49 pM. For
lamivudine, the IC50 values against HIV-l subtypes (A-G) rarrged from O.OOJ to 0.170 p 1, against
Group 0 from 0.030 to 0.160 uM and against HI V-2 isolates from 0.002 to 0.120 pM in peripheral
blood mononuclear cells.

HIV-I isolates (CR FOJ_AE, n=12; CRF02_AG, n=12; and Subtype C or CRF _AC. n=l 3) from 37
untreated patients in Africa and Asia were susceptible to abacavir (lC50 fold changes < 2.5), and
larnivudine (IC50 fold changes < 3.0), except for two CRF02J\G isolates with fold changes of:2.9
and 3.4 for abaca vir. Group 0 isolates from antiviral naive patients tested for lamivudine activity
were highly sensitive.

The combination of abacavir and lamivudine has demonstrated antiviral activity in cell culture against
non-subtype B isolates and HIV-2 isolates with equivalent antiviral activity as for subtype B isolates,

Antiviral activity ill combination with other antiviral agents
No antagonistic effects ill vitro were seen with dolutegravir and other antiretrovirals (tested agents:
stavudine. abacavir, efavirenz, nevirapine. lopinavir, arnprenavir. enfuvirtide, rnaraviroc, adefovir and
raltegravir). In addition, ribavirin had no apparent effect on dolutegravir activity.

The antivi ral activity of abacavir in cell culture was not antagonized when combined with the
nucleoside reverse transcriptase inhibitors (NRTIs) didanosine, ernrricitabine, lamivudine siavudine,
tenofovir, zalcitabine or zidovudine, the non-nucleoside reverse transcriptase inhibitor (NNRTI)
nevi rapine, or the protease inhibitor (PI) amprenavir.

o antagonistic ctf cts in vitro were seen \ ith lamivudine and other antiretrovirals (tested agents:
abacavir. didano ine, nevirapine, zalcitabine. and zidovudine).

Effec I of 1711171 an seru 117

In 100% human serum. the mean fold shift for dolutegravir activity was 75 fold, resulting in protein
adjusted IC90 of 0.064 ug/ml., Plasma protein binding studies in vitro indicate that abacavir binds
only low to moderately (-49~{)) to human plasma proteins at therapeutic concentrations. Lamivudine
exhibits linear pharmacokinetics over the therapeutic dose range and displays low plasma protein
binding (less than 36%).

Resistance

Resistance in vitro: (dolutegravir)
Serial passage is used to study resistance evolution in vitro, When using the lab-strain HI VIII during
passage over I 12 clays, mutations selected appeared slowly, with substitutions at positions S 153Y and
F. These mutations were not elected in patients treated with dolutegravir in the clinical studies.
Using strai 11 NL43J mutations E92Q (fold change 3) and G 193E (fold change 3) were selected. These
mutations have been selected in patients with pre-existing raltegravir resistance and who were then
treated with dolutegravir (listed as secondary mutations for dolutegravir),
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1~1further selection experiments using clinical isolates of. ubtype B, mutation R263K was seen in all
five I~ol~tes (aft~r 30 weeks and ~nward.s). In subtype C (n=2) and AIG (n=2) isolates the integrase
subsl!1u.tl~n R26Jk was selected In one Isolate. and G I 18R in two isolates. R263K was reported from
two lndlvldua.1 patients w.iih subt~pe B and subtype C in the clinical program for ART experienced,
INI naive subjects, but without effects on dolutegravir susceptibilitv in vitro. G I J 8R lowers the
susceptibi lity to doiutegravir in site directed mutants (fold change 10), but was not detected in patienrs
receiving dolutegravir in the Phase Hl program.

Primary mutations for raltegravir/elvitegravir (QI48f-1/R/K, Nl55J-J, YI43R/HiC, E92Q, T661) do not
affect the in vitro susceptibility ofclolutegravir 3S single mutations. When mutations listed as
secondary integrasc inhibitor associated mutations (for raltegravir/elvitegravir) are added to primary
mutations (excluding at 0148) in experiments with site directed mutants, dolutegravir susceptibility
remains at or near wi ldtype level. In the case of the 0 I48-111utation viruses, increasing dolutegravir
fold change is seen as the number of secondary mutations increase. The effect of the 0148-based
mutations (HiR'/J<.) was also consistent with ill vitro passage experiments with site directed mutants.
In serial passage with strain NL432-based site directed mutants at N 155H or E920, no further
selection of resistance was seen fold change unchanged around I). In contrast, starting passage with
mutants with mutation Q 1481-1(fold change I). a variety of rattegravir associated secondary mutations
accumulated with a consequent increase of fold change to values> I O.
A clinically relevant phenotypic cut-off value (fold change vs wild type virus) has not been
determined: genotypic resistance was a better predictor for outcome.

Seven hundred and five raltegravir resistant isolates from raltegravir experienced patients were
analyzed for susceptibility to dolutegravir. Dolutegravir has a <10 fold change against 94% of the
705 clinical isolates.

Resistance in villa: (dolutegravir)
In previously untreated patients receiving dol utegravi r + 2 NRTls in Phase llb and Phase III, no
development of resistance to the integrase class, or to the NRTl class was seen (n=876, follow-up of
48-96 weeks).

In patients with prior failed therapies, but naive to the integrase class (SAIUNG study). inregrase
inhibitor substitutions were observed in 4/354 patients (follow-up 48 weeks) treated with dolutegravir,
which was given in combination with an investigator selected background regimen (BR). Of these
four, two, ubjects had a unique R263K integrase substitution, with a maximum fold change of 1.93,
one subject had a polymorphic V 151 Vii integrase substitution, with maximum fold change of 0.92,
and one subject had pre-existing integrase mutations and is assumed to have been integrase
experienced or infected with integrase resistant virus by transmission. The R263K mutation was also
selected ill vitro (see above).

Resistance in vitro and ill vivo: (abacavir and lamivudine)
Abacavir-resistant isolates of HI V-I have been selected ill vitro and in vivo and are associated with
specific genotypic changes in the RT codon region (cedens M J 84 V, K65R, L74 V and Y I 15F).
During in vitro abacavir selection the M 184 V mutation occurred first and resulted in about a 2 fold
increase in IC50, below the abacavir clinical cut-off of 4.5 fold change. Continued passage in
increasing concentrations of drug resulted in selection for double RT mutants 65RJl84 V and
74 Vil84 V or triple RT mutant 74 V1115Y II 84V. Two mutation conferred a 7 to 8 fold change in
abacavir susceptibility and combinations of three mutations were required to confer more than an 8
fold change in susceptibility.

H IV-I resistance to larnivudine involves the development of aM 1841 or M l84 V amino acid change
close to the acti ve ite of the viral RT. This variant arises both in vitro and in H IV-I infected patients
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treated ~Vit~llamivudine-~ontail1ing antiretrcvirai therapy, 1184 V mutants di 'play greatly reduced
susceptibility to lamivudine and show diminished viral replicative capacity ill vi/roo M IR4V is
associated with about a 2 fold increase in abacavir resistance but does not confer clinical resistance
for abacavir.

Isolates resistant to abacavir may also show reduced sensitivity to lamivudine. The combination of
abacavirllamivudine has demonstrated decreased susceptibility to viruses with the substitutions K65R
with or without the M I 84V/I substitution. and to viruses with L74V plus the M 184V/I substitution.

Cross-resistance between clolutcgravir or abacavir or larnivudinc and antiretrovirals from other classes
e.g. Pis or NNRTls is unlikely.

Effects on <!iectrocardio2.mm

No rei vant eff cts were seen on the QTc interval, with doses of dolutegravir exceeding the clinical
dose by approximately 3 fold. Similar studies were not conducted with either abacavir or larnivudine.

Clinical efficacy and safety

The efficacy ofTriumeq inHl V-infecred, therapy naive subjects is based on the analyses of data from
tWO randomized. international, double-blind. active-controlled trials, SlNGLE (INGI 14467) and
SPRING-2 (lNG 113086) and the international, open-label, active-controlled trial FLAMINGO
(ING 11491 5).

In SINGLE, 833 patients were treated with dolutegravir 50 mg once daily plus fixed-dose abacavir-
larnivudine (DTG + A BC/3TC) or fixed-dose efavirenz-tenofovir-emtricitabine (EFVrrDF/FTC). At
baseline, median patient age was 35 years, 16% were female, 32% non-white, 7% had hepatitis C co-
infection and 4% we 1°C CDC Class C, these characteristics were similar between treatment groups.
Week 48 outCOI11CS(including outcomes by key baseline covariates) are shown in Table 3.

Table J Virologic Outcomes of Randomized Treatment of SINGLE at 48 Weeks ( napshot
algorithm)
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48 weeks
DTG 50 mg + ABC/3TC EFV/TDFIFTC

once daily oncc daily
N-414 N 419

HIV-J I<NA <50 corie~/IllL 88% 81%
Treatment Difference> 7.4% (95% CI: 2.5%, 12.3%) --

Virologic 11011 response+ 5% 6%
No virologic data at Weeks I 7%48 window J 3~/o

Reasons I
Discontinued study/study
drug due to adverse event or 2% . 10%
death]
Discontinued study/study

5% 30/0druz for other reasonsf
Missing data during window

0 <J%but on study
HIV-I RNA <50 copies/mi. by baseline covariatcs

Baseline Plasma Viral
11 IN (%) n IN (%)Load (conics/ill L)

$J 00.000 253 1280 (90%) 238 1288 (83%)
> I00.000 -.- III I 134 (83%) 100 I 131 (76%)

Baseline CO-l+ (cells/ mill»
<200 45/57 (79%) 48 I 62 (77%)
200 to <350 143 1 163 (88%) 126/159 (79%)
~350 176/194 (91%) J64! 198 (83%)

[qcndcr

r Male 307; 347 (88%) 2<) I ! 356 (82%)
Female 57/67 (85%) 47 !63 (75%)

! Race
~il-c---- 255/284 (90%) 238/285 (84%)

A fr ican-Arneri can/ African 109/130 (84%) 99 I 133 (74%)
Herirase/OrherI:C (veal's)
<50 3191361 (88%) 302/375 (81%)

, 2::50 45/53 (85%) 36 144 (82%)

* Adjusted for baseline stratification factors.
'j- Includes subjects who discontinued prior to Week 48 for lack or loss of efficacy and subjects
who are 2:::;0copies in the 48 week window.
:j: Includes subjects who discontinued due to an adverse event or death at any time point from
Day I through the Week 48 analysis window if this resulted in no virologic data on treatment
during the analysis window.
§ Includes reasons such as withdrew consent, loss to follow-up, moved, protocol deviation.
Note: ABC/3TC = abacavir 600 mg, lamivudine 300 mg in the form of Kivexa/Epzicom fixed
dose combination (FDC)

I EFY/TOF/FTC = efavirenz 600 mg. tenofovir 300 mg. erntricitabine 200 mg in the form ofI Atripla FDe.
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In the primary 48 weeks analysis, the proportion of patients with virologic suppression in the
dolutegravir + A13CI3TC arm, was superior to the EFV/TOF/FTC arm, p=0.003. the same treatment
difference was observed in subjects defined by baseline HIV RNA level « or> 100.000 copics/ml.).
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The median ti me to viral suppression was shorter with ABC!3TC + OTO (28 vs 84 days, p<O.OOOI).
The adjusted mean change in C04+ T cell count from baseline were 267 cells versus 208 cells/rnnr',
respectively (p<O.OO I). Both the time to viral suppression and change from baseline analyses were
pre-specified and adjusted for multiplicity. At 96 weeks. the response was 80% vs 72%, respectively.
The difference in the endpoint remained statistically significant (p=0.006). The statistically higher
responses on OTCi-;'ABC13TC were driven by a higher rate of withdrawals due to AEs in the
EFV!TOF/FTC arm, irre pective of viral load strata. Overall treatment differences at Week 96 are
applicable to patients with high and low Baseline viral loads. At 144 weeks in the open-label phase of
'I],:OLE. virologic suppression was maintained, the OTO +ABC/3TC arm (71 %) was superior to the
EFV;TDFiI-'TC arm (63%), treatment difference was 8.3% (2.0,14.6).

In SPRING-2. 822 patients were treated with either dolutegravir 50 mg once daily or raltegravir 400
mg twice daily (blinded). both with fixed-dose ABC/3TC (around 40%) or TDF/FTC (around 60%),
given open label. Baseline demographics and outcomes are summarised in Table 4. Dolutegravir was
non-inferior to raltegravir, including within the subset of patients with the abacavirllamivudine
background regimen.

Table 4: Dernograph ics and virologic outcomes of randomized treatment of SPR INO-2 (snapshot

algorithm)
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I

I
DTG 50 mg RAL 400mgI
once daily twice daily

I
+ 2 NRTI + 2 NRTI

Dcmogra nh ics
I N-41J N 411

~1~~ljall Age (years) 37 35
i Female

..
15% 14%

r Non·~~hite 16% 14%
Hepatitis Band/or C

.. ._..
I3 'Yo 11%

CDC class C 2% 2%
A8C!3TC backbone 41% 40%

Week 48 efficacy results
.

~J..!(NA <50 copies/nil, 88% 85%
Treatment difference" 2.5% (950/0 CI: -2.2'%, 7.1 %)--

! yiml(1gi~ non response"!" 5% 8%

~ rologi data at Weeks 48 w'ndow
.- ....--j----._-_._ ....-

7% 7%
Reasons
Discontinued study/study drug due to adverse event or :2% 1%

.....___ d~ath:j: ..... _ . _._-_ ...... .__ ..-

Discontinued study/study drug for other reasons§ 5% 6%
HIV-l RNA <50 copies/ml. for those on ABC/3TC 86% 87%

Week 9G cfl'icncy results
~V-I IZNA <50 conies/ml, 81% 76%

~.eatl1lent di fference" ___.l 4.5% (95% q.: -1.1 %, J O.O°;'L
L._ H IV~! RN:0 <50 copies/mi. for those on ABC/3TC ...__ ~ 74%_~~ __

>, Adjusted for baseline stratification factors.
'j' Includes subjects who discontinued prior to Week 48 for lack or loss of efficacy and subjects who
are ~50 copies in the 48 week window.
:1: lncludcs subjects who discontinued due to an adverse event or death at any time point from Day I
through the Week 48 analysis window if this resulted in no virologic data on treatment during the
analysis window.
S Includes reasons such as protocol deviation, lost to follow LIp,and withdrew consent.
Notes: DTG = dolutegravir. RAL = raltezravir.

In FL\MINGO, 485 patients were treated with dolutegravir 50 mg once daily or darunavir/ritonavir
(DRV/r) SOD mg/iOO mg once daily, both with ABC/3TC (around 33%) or TDF!FTC (around 67%).
All treatments were given open-label. Main demographics and outcomes are summariscd in Table 5.

Table 5: Demographics aile! Week 48 virologic outcomes of randomized treatment of FL;.\MINGO
(snapshot algorithm)

i, P PR 0 VE 0 bY S COM IE J S C

EXPERT/DATA fu.cA. (O.(O./G
- /I}_1\'/

H PI I ~ I II TlG AT L vqvrc'eJb

~-1..;rtJ. ~ G
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---
OTG 50 mg ORV+RTV
once daily BOOmg + IOOmg
+ 2 NRTI once daily

+2 NRTI

i Dcmojrra ph ics
N-242 N 242

I Median Age (years)I 34 34I Female 13% 17%
Non-white 28% 27%
Hcp_~titis Band/or C 11% 8%
CDC class C 4% 2%
ABC13TC backbone .

33~o 33%--_ ..
Week -48 Efficacy Results
HIV-I Rl'A <50 copies/rnl, 90% 83%
Treatment Difference" 7.1 % (95% CI: 0.9%, 13.2%)

Virolggic non response+ 6% 7%
No virologic data at Weeks 48 window 4% 10%

Reasons
Discontinued study/study drug due to adverse event or

1% 4%deathi
Discontinued study/study drug for other reasons§ 2% 5%
Missing clara during window but on studv <1% 2%

HIV-I RNA <50copies/mL for those on ABC/3TC 90% 85%
Median time to viral suppression** 28 days 85 days
* Adjusted for baseline stratification factors, p=0.025.
·i· Includes subjects who discontinued prior to Week 48 for lack or loss of efficacy and subjects who are
~50 copies in the 48 week window.

1 :i: Includes subjects who discontinued due to an adverse event or death at any time point from Day I
through the Week 48 analysis window i f this resulted in no virologic data on treatment during the
analysis window.
§ In ludes reasons such as withdrew consent, loss to follow-up. protocol deviation.
:;::t- <0.00 I.p

; Notes: OR V~RTV = darunavir -i- ritonavir, DTG = doluteg.ravir .

At 96 weeks, virologic suppression in the dolutegravir group (80%) was superior to the DRVIr group
(68%). (adjusted treatment difference [DTG-(DRV+RTV)]: 12.4%; 95% CI: [4.7.20.2]). Response
rates at 96 weeks were 82% for DTG+ABC/3TC and 75% for DRV/r+ABCl3TC.

De 1101'0 resistance in patients failing therapy in SINGLE. SPRING-2 ancl FLAi'v1INGO

De 170VO resistance was not detected to the integrase class or the NRTI class in any patients who were
treated with dolutegravir + abacavir/larnivudine in the three studies mentioned.
For the comparators typical resistance was detected v ith TDFIFTC/EFV (S11 'GLE: six with NNRTI
associated re istauce and one with major NRTI resistance) and with 2 IRTls + raltegravir (SPRING-
:2; four with major NRTI resistance and one with raltegravir resistance), while no de 170VO resistance
wa detected in patients treated with 2 NRTls+ DRV/RTV (FLAMI GO).

paeciiatric population
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In 11Phase 111148 week multicentre, open-label study (Pl 093/ING 112578), the pharmacokinetic
parameters, safety, tolerability and efficacy of dolutegravir was evaluated in combination regimens in
Hi V-I ill fected infants, children and adolescents.

At24 weeks. 16 of23 (69%) adolescents (12 to 17 years of age) treated with dolutearavir once dailv
(35 mg 11=4; 50 mg n= 19) plus OBR. achieved viral load less than 50 copies/ml.. - -
Twenty out of 23 chi Idren and adolescents (87%) had> I log., c1mL decrease from Baseline in I-IIV-1
Rf\A or I·IIV-I RNA <400 c/ml, at Week 24. Four subjects had virologic failure none of which had
INI resistance at the time of virologic failure.

5.2 Pha rmacokinctic properties

The Triumeq tablet has been shown to be bioequivalent to dolutegravir single entity tablet and
abacavir/lamivudine fixed-close combination tablet (ABC!3TC rDC) administered separately. This
was demonstrated in a single dose, 2-way crossover bioequivalence study ofTriumeq (fasted) versus
I x 50 mg dolutcgravir tablet, plus I x 600mg abacavir1300 mg larnivudinc tablet (fasted) in healthy
subjects (11=66). The effect ora high fat meal on the Triurneq tablet was evaluated in a subgroup of
subjects in this study (n= 12). Plasma Cmllx and AUC of doluregravir following administration of
Triumeq with a high fat meal were 37% and 48% higher, respectively, than those following
administration of Triumeq in the fasted state. This is not considered clinically significant (see
Absorption). The effect of food on plasma exposures of abaca vir and lamivudine following
administration of Triumeq with a high fat meal were very similar to prior food effects observed with
ABCJ3TC FOC. These results indicate that Triurneq can be taken with or without food.

The pharmacokinetic properties of dolutegravir, lamivudine and abacavir are described below.

Absorption

Dolutegravir. abacavir and lamivudine are rapidly absorbed following oral administration. The
absol ute bioavai labi lity of dolutegravir has not been established. The absolute bioavai lability of oral
abacavir and lamivudine in adults is about 83% and 80-85% respectively. The mean time to maximal
serum concentrations (t!THLJ is about 2 to 3 hours (post dose for tablet formulation), 1.5 hours and
1.0 hour for dolutegravir, abacavir and lamivudine, respectively.

Exposure to dol utegravi r was generally sim ilar between healthy subjects and H IV-I-infected subjects.
In HIV-l-infected adult subjects following dolutegravir 50 mg once daily, the steady-state
phannacokinetic parameters (geometric mean [%,CVJ) based on population pharmacokinetic analyses
were .AUC'O.24)= 53.6 (27) ug.h/rnl., Cmll, = 3.67 (20) ug/ml., and Cmill = ] .11 (46) ug/ml., Following
a single dose of 600 rng of abacavir, the mean (CV) C,n", is 4.26 ug/ml (28%) and the mean (CV)
AUC", is 11.95 ug.h/ml (21%). Following multiple-close oral administration of lamivudine 300 111g
once daily for seven days, the mean (CV) steady-state Cm,,", is 2.04 ug/rnl (26%) and tbe mean (CV)
AUC,4 is 8.87 ug.h/rnl (21'%).

Plasma Conax and AUC of dolutegravir following administration of Triumeq with a higb fat meal were
37% and 48% higher. respectively, than those following administration ofTriumeq in the fasted
state). For abacavir there was a decrease in Cm,,-xwith 23% and AUC was unchanged. The exposure of
lamivudine was similar with and without food. These results indicate that Triumeq can be taken with
or without food.
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:h.'~ apparent vO~lIll:e of ~istribution O!' dolutegravir (following oral administration of suspension
formulation, Vd/F) IS estimated at 12.) L. Intravenous studies with abacavir and lamivudine showed
that the mean apparent volume of distribution is 0.8 and 1.3 l/kg respectively.

Dolutegravir is highly bound (> 99%) to human plasma proteins based on ill vitro data. Bindinc of
dolutegravir to plasma proteins is independent of dolutegravir concentration. Total blood and plasma
drug-related radioactivity concentration ratios averaged between 0.441 to 0.535, indicating minimal
association of radioactivity with blood cellular components. The unbound fraction of dol ute ora vir in
plasma is increased at low levels of serum albumin «35 g/L) as seen in subjects with moderate
hepatic impairment. Plasma protein binding studies in vitro ilidicate that abacavir binds only low to
moderately (-49%) to human plasma proteins at therapeutic concentrations. Lamivudine exhibits
linear pharmacokinetics over the therapeutic dose range and displays limited plasma protein binding
ill vitro « 36%).

Dolutcgravir, abacavir and lamivudine are present ill cerebro pinal fluid (CSF).

III 13 treatment-naive subjects on a stable dolutegravir plus abacavir/lamivudine regimen, dolutegravir
concentration in CSF averaged J 8 ng/mL (comparable to unbound plasma concentration, and above
the IC50). Studies with abacavir demonstrate a CSF to plasma AUC ratio of between 30 to 44%. The
observed values of the peak concentrations are 9 fold greater than the IC50 of abacavir of 0.08 ug/ml
or 0.16 ilrV! when abacavir is given at 600 mg twice daily. The mean ratio of CSF/serum Iamivudine
concentrations 2-4 hours after ami administration was approximately 12%. The true extent ofCNS
penetration of larnivudine and its relationship with any clinical efficacy is unknown.

Dolutegravir is present in the female and male genital tract. AUC in cervicovaginal fluid, cervical
tissue and vaginal tissue were 6-10% of those in corresponding plasma at teady state, AUC in semen
was 7'% and 17% in rectal tissue of those in correspondi ng plasma at steady state,

Biotransformation

Dolutcgravir is primarily metabolized via UGTIA 1 with a minor CYP3A component (9.7% of total
close administered in a human mass balance study). Dolutegravir is the predominant circulating
compound in plasma; renal elimination of unchanged active substance is low « 1% ofthe dose).
Fifty-three percent of total oral dose is excreted unchanged in the faeces. It is unknown ifall or part of
this is due to unabsorbed active substance or biliary excretion of the glucuronidate conjugate, which
can be further degraded to form the parent compound in the gut lumen. Thirty-two percent of the total
oral dose is excreted in the urine, represented by ether glucuronide of dolutegravir (18.9% of total
dose). Nvdealkylation metabolite (3.6% of total dose), and a metabolite formed by oxidation at the
benzylic carbon (3.0% of total dose).

Abacavir is primarily rnctabol ised by the liver with approximately 2% of the administered dose being
renally xcrcted, as unchanged compound. The primary pathways of metabolism in man are by
alcohol dehydrogenase and by glucuronidation to produce the 5'-carboxylic acid and 5'-glucuronide
which account for about 66% of the administered dose. The e metabol ites are excreted in the urine.

Metabolism of lamivudine is a minor route of elimination. Larnivudine is predominately cleared by
renal excretion of unchanged lamivudine. The likelihood or metabolic drug interact ions with
lam ivudine is low due to the small extent of hepatic metabolism (5- 10%).
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Tn vitro, dolutegravir demonstrated no direct, or weak inhibition (lC50>50 pM) of tile enzymes
cyto.chrome [>450 (CYP) IA2, CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C 19, CYP2D6 CYP3A,
undine dlp!l~sphate glucurol~osyl ~r~nsfera,se (UGT) 1A I or UGT2B7, or the transporters Pgp, BCRP,
BSEP. OA n IB I, OA TPI B..>,OC r I, MA rE2-K, MRP2 or MRP4.1n vitro. dolutegravir did not
induce CYPI.'\::!. CYP286 or CYP3A4. Based on this data. dolutegravir is not exp .cted to affect the
pharmacokinctic of medicinal products that are substrates of major enzymes or transporters (see
section -1.5).

111 vitro. dolutegravir was not a substrate of human OATP I B I. OATP 183 Of OCT I.

Elil11ination

Dolutegravir has a terminal half-Iif 01'"-14 hours. The apparent oral clearance (CLlF) is
approximately I Llhr in HIV-infected patients based on a population phannacokinetic analysis.

The mean half-life of abacavir is about 1.5 hours, The geometric mean terminal half-life of
intracellular active moi 't)' carbovirtriphosphate (TP) at steady-state is 20.6 hours. Following multiple
oral doses of abacavir 300 rng twice a day there is no signi ficant accumulation of abaca vir.
Elimination of abaca vi I' is via hepatic metabolism with subsequent excretion of metabolites primarily
in the urine. The metabolites and unchanged abacavir account for about 83% of the administered
abacavir dose in the urine. The remainder is eliminated in the faeces.

The observed lamivudine half-life of elimination is 5 to 7 hOUfS. For patients receiving larnivudine
300 rug once daily, the terminal intracellular half-life of lamivudine-TP was 16 to 19 hours. The mean
systemic clearance of larnivudine is approximately 0.32 I/h/kg, predominantly by renal clearance
(> 70%) via the organic cationic transport system. Studies in patients with renal impairment show
lamivudine elimination is affected by renal dysfunction. Dose reduction is required for patients with
creatinine clearance < 50 ml/rnin (see section 4.2).

Pharmacol-; inet ic/pharmacodynam ic rei ati onsh ip( s)

In a randomized. dose-rangi ng trial, H IV-I-infected subjects treated with dol utcgravir monotherapy
(ING I I 1521) demonstrated rapid and dose-dependent antiviral activity with mean decl ine in HI V-l
RNA of2.5 loglO at day II for 50 mg dose. This antiviral response was maintained for 3 to 4 days
after the last dose in the 50 mg group.

Intracellular pharmacokinetics

The gcorneuic mean terminal carbcvir-TP intracellular half-life at steady-state was 20.6 hours,
compared to the geometric mean abacavir plasma half-life of2.6 hours. The terminal intracellular
hal f-life of lamivudine-TP was prolonged to 16-19 hours, compared to the plasma larnivudine hal I-li f
of5-7 hours, supporting once daily dosing of ABC and 3TC.

Special patient populations

Hepatic impairment
Pharmacok inetic data has been obtained for dolutegravir, abacavir and lamivudine separately.

Dolutegravir is primarily metabolized and eliminated by the liver. A single dose of 50 mg of
dolutegravir W(lS administered to 8 subjects with moderate hepatic impairment (Child-Pugh class B)
and 10 8 matched healthy adult controls. While the total dolutegravir concentration in plasma was
similar. a 1.5 to 2 fold increase in unbound exposure to dolutegravir was observed in subjects with
moderate hepatic impairment compared to healthy controls. 0 dosage adjustment is considered
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~lece~sary for patients with mild to moderate hepatic impairment. The effect of severe hepatic
Impairm nt on the pharmacokinetics of dolutegravir h3S not been studied.

Abacavir is metabolised primarily by the liver. The pharmacokinetics of abaca vir have been studied in
patients with mild hepatic impairment (Child-Pugh score 5-6) receiving a single 600 mg dose. The
results showed that there was a mean increase of J .89 fold [1.32; 2.70] in the abacavir AUC and 1.58
ll.22: :2.04] fold in the elimination half-life. No recommendation on dose reduction i possible in
patients with mild hepatic impairment due to sub tantial variability of abaca vir exposure.

Data obtai lied in patients with moderate to severe hepatic impairment show that larnivudine
pharmacokinetics are not significantly affected by hepatic dysfunction.

Based on data obtained fer abacavir, Triurneq is not recommended in patients with moderate and
severe hepatic impairment.

Rena! impairment
Pharmacokinetic data have been obtained fer dolutegravir, lamivudine and abacavir separately.

Renal clearance of unchanged active substance is a minor pathway of elimination for dolutegravir. A
study of tile pharmacokinetics of dolutegravir was performed in subjects with severe renal impairment
(Cl.cr <30 rnl.zrnin). No clinically important pharmacokinetic differences between subjects with
severe renal impairment (CLcr <30 111L1l11in)and matching healthy subjects were observed.
Dolutegravir has not been studied in patients on dialysis. though differences in exposure are not
expected.

Abacavir is primarily metabolised by the liver 'with approximately 2% of abaca vir excreted unchanged
in the urine. The pharmacokinetics of abaca vir in patients with end-stage renal disease is similar to
patients with normal renal function.

iudies with lami vudine show that plasma concentrations (AUC) are increased in patient with renal
dysfunction due to decreased clearance.

Based on the lamivudine data, Triumeq is not recommended for patients with creatinine clearance of
< 50 nil/min.

Population pharmacokinetic analysis of dolutegravir using data in H IV-I infected adults showed that
there was no clin ically relevant effect of age on dolutegravir exposure.

Pharmacokineiic data for dolutegravir, abacavir and lamivudine in subjects >65 years of age are
limited.

The pharmacokinetics ofdoluregravir in 10 antiretroviral treatment-experienced HIV-I infected
adolescents (12 to 17 years) showed that dolutegravir 50 mg once daily dosage resulted in
dolutegravir exposure comparable to that observed in adults who received dolutegravir 50 mg once
daily.

Limited data are available in adolescents receiving a daily dose of 600 mg of abaca vir and 300 mg of
larnivudine. Pharmacokinetic parameters are comparable to those reported ill adults.
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!~oll'lllorrhisllls in drug metabolising enzymes

TIl re is no evidence that common polymorphisms in drug metabolising enzymes alter dolutcaravlr
pharmacokinetics to a clinically meaningful extent. In a meta-analysis using pharmacogenornics
sal1lple~ collected in clinic(~1 studies i~ healthy subjects, subjects with UGTI A I (n=7) ;enotypes
conferring poor dolutcgravir metabolism had a 32% lower clearance of dolutegravir and 46% hizher
A UC compared with subjects with genotypes associated with normal metabolism via UGT J A J ;:>

(n=41 ).

Population PK analyses using pooled pharmacokinetic data from Phase fib and Phase III adult trials
revealed no cI inically relevant effect of gender on the exposure of dolutegravir. There is no evidence
that a dose ad] istrnent of dol utegravir. abacavir or lamivudine would be required based on the effects
of gender on PK parameters.

Population PK analyses using pooled pharrnacokineric data from Phase lIb and Phase JlI adult trials
revealed no clinically relevant effect of race on the exposure of dolutegravir. The pharmacokinetics of
doluiegravir follov ing single dose oral administration to Japanese subjects appear similar to observed
parameters in Western (US) subjects. There is 110 evidence that a close adju trnent of dolutegravir.
abacavir or lamivudine would be required based on the effects ofrace on PK parameters.

Co-infection with Hepatitis B or C

Population pharmacokinetic analysis indicated that hepatitis C virus co-infection had no clinically
relev ant effect 011 the exposure to dolutcgravir. There are limited pharrnacokinetic data on subjects
with hepatitis B co-infection (see section 4.4).

5.3 Preclinical safety data

There are 110 data available on the effects of the combination of dolutegravir, abacavir and lamivudine
ill animals, except a negative i17 vivo rat micronucleus test which tested the effects of the combination
of abacavir rind larnivudine.

tvlutrl!!enicitv and carcinogenicity

Dolutegravir was not mutagenic or clastogenic using in vitro tests in bacteria and cultured mammalian
cell s, and an in vivo rodent micronucleus assay.

Neither abacavir nor lamivudine were mutagenic in bacterial tests, but consistent with other
nucleoside analogues. inhibit cellular DNA replication in in vitro mammalian tests such as the mouse
I) mphorna assay. The results of an ill vivo rat micronucleus test with abacavir ancllamivudine in
combi nation were negati ve.

Larnivudine has not shown any genoroxic activity in the in vivo studies. Abacavir has a weak potential
to cause chromosomal damage both in vitro and in vivo at high tested concentrations.

The carcinogenic potential of a combination of dolutegravir, abacavir and lamivudine has not been
tested. Dolutegravir wa not carcinogenic in long term studies in the mouse and rat. In long-term oral
carcinogenicity studies in rats and mice, lamivudine did not show any carcinogenic potential.
Carcinogenicity studies with orally administered abacavir in mice and rats showed an increase in the
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incicJen~e of malignant a,!cJ non-malignant turnouts. Malignant turnours occurred in the preputial
gland 01 males and the clitoral gland of females of both species, and in rats in the thyroid aland of
males and in the liver, urinary bladder, lymph nodes and the subcutis of females. '"

The majority of these tumours occurred at the highest abacavir dose of330 rnz/kz/dav in mice and
600 rug/kg/day in rats. The exception was the preputial gland tumour which occurred at a dose of
I 10 rug/kg in mice. The systemic exposure at the no effect level in mice and rats was equivalent to 3
and 7 tunes the human systemic exposure during therapy. While the clinical relevance of these
findings is unknown, these data suggest that a potential carcinogenic risk to humans is outweighed bv
the clinical benefit. -

EIT1eat-dose toxicity

The effect of prolonged daily treatment with high doses of dolutegravir has been evaluated in repeat
oral dose toxicity studies in rats (up to 26 weeks) and in monkeys (up to 38 weeks). The primary
effect or doluregravir was gastrointestinal intolerance or irritation in rats and monkeys at doses that
produce systemic exposures approximately 38 and 1.5 times the 50 rng human clinical exposure based
on AUC. respectively. Because gastrointestinal (Gl) intolerance is considered to be due to local
active substance administration, rug/kg or mg/m ' metrics are appropriate determinates of safety cover
for this toxicity. GI intolerance in monkeys occurred at 30 times the human rug/kg equivalent dose
(based 011 :;0 kg human), and II times the human mg/nr' equivalent dose for a total daily clinical dose
of 50 mg.

In toxicology studies abacavir was shown to increase liver weights in rats and monkeys. The clinical
relevance of this is unknown. There is no evidence from clinical studies that abacavir is hepatotoxic.
Additionally, autoinduction of abacavir metabolism or induction of the metabolism of other medicinal
products hepatically rnctabolised has not been observed in humans.

Mild myocardial degeneration in the heart of mice and rats was observed following administration of
abacavir for two years. The systemic exposures were equivalent to 7 to 21 times the expected
systemic exposure in humans. The clinical relevance of this finding has not been determined.

&Jxoductive toxicolouv

In reproductive toxicity studies in animals, dolutegravir, larnivudine and abacavir were shown to cross
the placenta.

Oral admi nistration of dolutegravir to pregnant rats at doses up to 1000 rug/kg daily from days 6 to 17
of gestation did not elicit maternal toxicity, developmental toxicity or teratogenicity (50 times the
50 mg human clinical exposure when administered in combination with abacavir and lamivudine
based on A UC).

Oral administration of doluiegravir to pregnant rabbits at doses up to 1000 rug/kg daily from days 6 to
IS of gestation did not elicit developmental toxicity or teratogenicity (0.74 times the 50mg human
clinical exposure wh in administered in combination with abacavir and lamivudine based on ALJC).
in rabbits. maternal toxicity (decreased food consumption, scant/no faeces/urine, suppressed body
weight gain) was observed at 1000 rug/kg (0.74 times the 50 rng human clinical exposure when
administered in combination with abacavir and larnivudine based on AUC).

Lamivudi ne was not teratogenic in animal studies but there were indications of an increase in early
embryonic deaths in rabbits at relatively low systemic exposures, comparable to those achieved in
humans. A similar effect was not seen in rats even at very high systemic exposure.
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Abacavir demonstrated toxicity to the developing embryo and foetus in rats, but not in rabbits. These
findi ngs included decreased foetal body weight, foetal oedema, and an increase in skeletal
variations/malformations. early intra-uterine deaths and still births. No conclusion can be drawn with
regard to the teratogenic potential of abacavir because of ihis embryo-foetal toxicity.

Ferti lity stud ies in rats have shown that dolutegravir, abacavir and lamivudine have no effect on male
or female fertility.

6. PIIARMACELJTICAL PARTICLJLARS

6. I List of excipienrs

Tablet cort;
Mannitol (E421)
Microcrystalline cellulose
Povidone ](29/32
Sodium starch glycol late
Magnesi II III stearate

Tablet coatin!?,
Opadry II Purple 85F90057 containing:
Polyvinyl alcohol - part hydrolyzed
titanium dioxide
macrogol
talc
iron oxide black
iron oxide red

6.2 Incompatibilities

Not applicable.

6.3 Shel f life

2 years

6.4 Special precautions for storage

Store in the original package in order to protect from moisture. Keep the bottle tightly closed. Do not

remove the desiccant.

This medicinal product docs not require any special temperature storage conditions.

6.5 Nature and contents of container

White HDPE (high density polyethylene) bottles closed with polypropylene child-resistant closures.
with a polyethylene faced induction heat seal liner. Each bottle contains 30 film-coated tablets and a

desiccant.
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Muliipacks containing 90 (3 packs of30) film-coated tablets. Each pack of30 film-coated tablets
contains a desiccant.

Not all pack sizes may be marketed.

6.6 Special precautions for disposal

No special requirements.

7. iVIARKETINC AVTHORISATION HOLDER

ViiV l-lcalthcare UK Limited
980 Great West Road
Brentford
Middlesex
TW89GS
United Kingdom

8. MARKETING AVTl-IORISATION NVIVIBER(S)

EU/II 1 4/9-10/00 1
EU!! i 14/9401002

9. DATE OF FIRST AUTHOJUSA TION/RENEWAL OF THE AUTHORISATION

Dare of fi rst authorization: 2nd Septer» ber 2014

10. DATE OF HEVISION OF HIE TEXT

Detailed information on this medicinal product is available all the website of the European Medicines
Agency !llW.J/www.cIDa.eUffipa.eu
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