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Summary
Abacavir and lamivudine (two nucleoside analogue reverse transcriptase inhibi-Abstract
tors [NRTIs]), as separate formulations in combination with other antiretroviral
agents, are effective in the reduction of HIV RNA levels in antiretroviral-naive
patients with HIV infection, and are generally well tolerated. A fixed-dose
combination tablet of abacavir/lamivudine (Epzicom, Kivexa) has been
developed for once-daily use and preliminary efficacy data are promising.
Although further experience with this formulation is needed to fully determine its
position in the management of HIV infection, a single, once-daily tablet that may
be taken irrespective of food intake should aid adherence to treatment, a key factor
in determining the success of an antiretroviral regimen. Thus, abacavir and
lamivudine are two established components of first-line antiretroviral regimens
for the management of HIV infection and the fixed-dose abacavir/lamivudine
tablet has the potential to be an effective, easily adhered to and generally well
tolerated component of first-line therapy.

The active metabolites of abacavir and lamivudine inhibit the HIV reversePharmacological
transcriptase enzyme. The two drugs show additive or synergistic in vitro activityProperties
against HIV isolates.

HIV variants with reduced susceptibility to abacavir or lamivudine have been
selected for in vitro and have also been isolated from patients receiving abacavir
and/or lamivudine. Both drugs select for a methionine to valine substitution at
position 184 (M184V) of the HIV reverse transcriptase enzyme. Other substitu-
tions associated with abacavir monotherapy are leucine to valine at position 74
(L74V), lysine to arginine at position 65 (K65R) and tyrosine to phenylalanine at
position 115 (Y115F).

A single dose of fixed-dose abacavir/lamivudine 600mg/300mg was bioequi-
valent to single doses of abacavir 600mg plus lamivudine 300mg, based on the
values for systemic absorption and peak plasma concentration in healthy volun-
teers. Systemic exposure to the drugs following administration of the fixed-dose
tablet is not altered by food.

Abacavir and lamivudine are both rapidly absorbed after oral administration.
Both drugs are eliminated predominantly in the urine: abacavir primarily as
metabolites and lamivudine mainly unchanged.

The pharmacokinetic properties of abacavir and lamivudine, including the
intracellular pharmacokinetics of their active metabolites, support their use as
once-daily therapy.

Abacavir plus lamivudine (administered as separate formulations) have shownTherapeutic Efficacy
efficacy as the backbone of triple or quadruple antiretroviral therapy for antiretro-
viral-naive adult patients with HIV infection. When concomitant abacavir and
lamivudine were used in combination with another NRTI, a non-nucleoside
reverse transcriptase inhibitor or a protease inhibitor for 48 weeks, up to 76.3% of
recipients achieved plasma HIV RNA levels of <50 copies/mL and up to 82.5%
achieved levels <400 copies/mL in intent-to-treat analyses.

The efficacy of abacavir plus lamivudine in combination with efavirenz was
non-inferior to that of zidovudine plus lamivudine in combination with efavirenz.
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Once-daily abacavir was non-inferior to twice-daily abacavir, both administered
in combination with lamivudine and efavirenz, in adult patients with HIV infec-
tion.

Abacavir plus lamivudine was significantly more effective than zidovudine
plus lamivudine in the reduction of viral load from baseline in children and
adolescents with HIV infection, after results were corrected for concomitant
nelfinavir or placebo.

At 24 weeks, 69% and 77% of antiretroviral treatment-naive patients receiving
a fixed-dose abacavir/lamivudine 600mg/300mg tablet once daily plus efavirenz
600mg once daily achieved plasma HIV RNA levels of <50 and <400 copies/mL
(intention-to-treat analysis). The other arm of this ongoing 48-week trial (fixed-
dose abacavir/lamivudine plus tenofovir disoproxil fumarate) was discontinued
after early virological nonresponse was observed in 49% of patients. The efficacy
of the fixed-dose abacavir/lamivudine tablet was non-inferior to that of abacavir
plus lamivudine as separate formulations (both arms as part of triple or quadruple
antiretroviral therapy regimens) after 24 weeks in two trials in antiretroviral
treatment-experienced patients.

As individual agents, abacavir and lamivudine are generally well tolerated; as yet,Tolerability
tolerability data for the fixed-dose combination tablet are limited. The most
common (≥15%) treatment-emergent adverse events reported in early monother-
apy trials in lamivudine recipients included diarrhoea, malaise and fatigue,
headache, coughing, sleep disorders, muscle pain, abdominal pain or discomfort,
temperature regulation disturbance, nausea and vomiting, and anxiety. Those
reported in recipients of concomitant abacavir, lamivudine and zidovudine in
several other trials were nausea and vomiting, diarrhoea, fever and headache.
Approximately 5% of abacavir recipients developed a hypersensitivity reaction.

The incidence of drug-related adverse events was similar between the two
treatment groups when once-daily abacavir was compared with twice-daily aba-
cavir, both administered in combination with lamivudine and efavirenz in patients
with HIV infection. A regimen of concomitant abacavir, lamivudine plus efavi-
renz was generally at least as well tolerated as that of zidovudine, lamivudine plus
efavirenz.

Antiretroviral-naive patients with HIV infection receiving concomitant aba-
cavir, lamivudine and efavirenz had a significantly lower rate of lipoatrophy
compared with those receiving lamivudine, stavudine and efavirenz.

1. Introduction initially with two nucleoside analogue reverse trans-
criptase inhibitors (NRTIs) plus one non-nucleoside

At the end of 2003, the estimated number of reverse transcriptase inhibitor (NNRTI), two NRTIs
people with HIV infection or AIDS throughout the plus one or two protease inhibitors (PIs), or three
world was 40 million, with an estimated 5 million NRTIs.[2] However, the latter is recommended only
people newly infected in 2003.[1] Eradication of HIV if one of the first two regimens cannot, or should
infection is not possible with currently available not, be used as first-line therapy.
antiretroviral agents.[2] Consequently, one of the Although recent advances in antiretroviral ther-
main goals of HIV treatment is optimal and pro- apy have markedly improved clinical outcomes for
longed suppression of viral load. patients with HIV infection, many patients still ex-

Recent US guidelines recommend that antiretro- perience persistent HIV replication. Adherence to
viral-naive patients with HIV infection be treated treatment, which is a key factor in determining the
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effectiveness of long-term antiretroviral therapy, is and have also been isolated from patients receiving
likely to be improved by formulations that reduce abacavir and/or lamivudine.[6,7,10-16]

the pill burden and the frequency of administration, Both in vitro and in lamivudine-treated patients,
and can be administered without regard to food lamivudine resistance is caused by a single amino
intake.[2,3] acid substitution from methionine to either isoleu-

A fixed-dose combination tablet (Epzicom, cine or valine at position 184 of the HIV reverse
Kivexa)1 containing the two NRTIs abacavir transcriptase enzyme.[6] Although this substitution
600mg and lamivudine 300mg is available in the US emerges rapidly and confers high-level phenotypic
for once-daily use. This review focuses on the use of resistance, only partial loss of virological response
oral regimens containing abacavir plus lamivudine occurs; it has been suggested that the substitution
for the management of HIV infection, and outlines places a functional compromise on the HIV reverse
preliminary efficacy data for the once-daily, fixed- transcriptase enzyme.[6]

dose abacavir/lamivudine tablet. The pharmacologi- In vitro passaging of HIV-1 isolates in the pres-
cal properties of abacavir[4,5] and lamivudine[6] have ence of increasing concentrations of abacavir result-
been extensively reviewed previously and are only ed in amino acid substitutions at positions 184
very briefly overviewed here. (methionine to valine [M184V]), 74 (leucine to val-

ine [L74V]), 65 (lysine to arginine [K65R]) and 115
2. Pharmacodynamic Properties (tyrosine to phenylalanine [Y115F]) of the HIV

reverse transcriptase enzyme.[10] The same fourAbacavir and lamivudine are members of the
amino acid substitutions were observed in HIV iso-NRTI class of antiretroviral drugs. Each drug is
lates from patients receiving abacavir monother-converted intracellularly to its active 5′-triphosphate
apy.[11] Both in vitro and in HIV isolates from pa-metabolite, carbovir triphosphate or lamivudine tri-
tients, a single substitution conferred only a margi-phosphate (section 3).[7] Carbovir triphosphate com-
nal reduction in susceptibility to abacavir (<4-fold);petes with deoxyguanosine triphosphate and lami-
variants containing two or three substitutions dis-vudine triphosphate competes with deoxycytidine
played a 4- to 8-fold reduction in susceptibility totriphosphate for incorporation into HIV DNA, there-
abacavir, while some with three substitutions, in-by terminating the viral DNA chain growth and
cluding M184V, were >8-fold less susceptible toinhibiting the activity of the viral reverse trans-
abacavir.[10,11]

criptase.
When abacavir and lamivudine were given con-Individually, abacavir and lamivudine showed

comitantly for 48 weeks with efavirenz, virologicalgood  in vitro activity against HIV-1 and -2 in
failure occurred in 20 of 324 (6%)[14] and 70 of 770various cell lines and clinical isolates.[8,9] When
(9%)[12] antiretroviral-naive patients with HIV in-combined, the two drugs showed additive or syner-
fection (trials CNA30024[14] and CNA30021:gistic in vitro activity against HIV isolates.[4] This
ZODIAC [Ziagen Once Daily In Antiretroviralcombination also showed additive to synergistic in
Combination therapy];[12] see section 4.1.1 for de-vitro antiviral activity in combination with NRTIs
sign details). The M184V substitution was observed(emtricitabine, stavudine, tenofovir, zalcitabine and
in isolates from 31%[14] and 48%[12] of patients withzidovudine), NNRTIs (delavirdine, efavirenz and
available post-failure genotypes. Other NRTI-asso-nevirapine), PIs (amprenavir, indinavir, lopinavir,
ciated substitutions observed were L74V (26%[12]

nelfinavir, ritonavir and saquinavir) and a fusion
and 8%[14]), K65R (3%[12]) and Y115F (6%[12]).inhibitor (enfuvirtide).[7]

Notably, in the ZODIAC trial, the selection of sub-
stitutions was influenced by the presence of baseline2.1 Resistance
resistance.[17] When only samples from patients in-

HIV variants with reduced susceptibility to aba- fected with wild-type virus at baseline were
cavir or lamivudine have been selected for in vitro analysed, the M184V and L74V substitutions were

1 The use of trade names is for product identification purposes only and does not imply endorsement.

 2005 Adis Data Information BV. All rights reserved. Drugs 2005; 65 (2)



Abacavir plus Lamivudine: A Review 289

2.1.1 Cross-Resistanceobserved in 42% and 12% of samples, and the K65R
Cross-resistance among NRTIs has been report-and Y115F substitutions were not observed.[17] The

ed.[22] HIV isolates resistant to multiple NRTIs haveresistant HIV isolates in one trial were considered
been isolated from patients receiving zidovudinelikely to be still susceptible to other NRTIs.[12] How-
plus didanosine or zalcitabine.[8]

ever, there appeared to be a numerically higher
In vitro, abacavir-resistant recombinant labora-incidence of K65R substitutions (24% of patients

tory strains of HIV which contained multiple muta-who experienced virological failure) in a trial in
tions were cross-resistant to lamivudine, didanosine

which patients received lamivudine, tenofovir dis- and zalcitabine.[9] In addition to abacavir, the K65R
oproxil fumarate (tenofovir DF) and efavirenz.[18]

substitution confers resistance in vivo to didanosine,
The K65R substitution confers resistance to multi- lamivudine and tenofovir.[20]

ple NRTIs, leaving only zidovudine as a fully active Lamivudine is a common choice for a component
option within this class, and thus may compromise of first-line therapy because lamivudine-resistant
the long-term efficacy of combination antiretroviral mutants carrying the M184V substitution remain
therapy (see section 2.1.1).[19,20] susceptible to thymidine analogues; however, its use

with emtricitabine is not recommended as the twoVirological failure was observed in 12 of 36
NRTIs have similar resistance profiles.[2]

antiretroviral-naive patients with HIV infection after
In vitro, the M184V substitution reduces the sus-treatment with concomitant abacavir, lamivudine

ceptibility of HIV to didanosine and zalcitabine, butand tenofovir DF for 3–6 months in a 12-month pilot
increases the susceptibility of HIV to zidovudine,study (the TONUS study).[16] Both K65R and
stavudine and tenofovir.[22] However, in one trial inM184V mutations were observed in 11 of these
patients with HIV with the M184V substitution,

patients and, in one patient, only the M184V muta-
significantly fewer patients who switched from la-

tion was observed. High rates of virological failure mivudine- to didanosine-containing therapy experi-
were also seen with co-formulated abacavir/lamivu- enced virological failure, compared with those who
dine plus tenofovir DF in a large clinical trial[21]

continued to receive lamivudine.[23] Additionally, of
(section 4.2). The authors of the TONUS study those didanosine recipients who experienced viro-
concluded that these results, together with data logical failure, the majority had lost the M184V
showing no pharmacokinetic interactions between substitution.
abacavir and tenofovir DF (section 3.3), support the

2.2 Effects on Lipid Levelshypothesis that virological failure results from a low
genetic barrier to resistance.[16]

Didanosine plus stavudine reduced high- and
In a retrospective chart search of the genotypes of low-density lipoprotein cholesterol levels from

900 HIV isolates from patients receiving antiretrovi- baseline by significantly more than abacavir plus
lamivudine in a substudy (n = 96) of the randomised,ral treatment, the K65R substitution was observed
open-label CPCRA 058 (FIRST [Flexible Initialinfrequently in isolates from patients receiving aba-
Retrovirus Suppressive Therapies]) trial in treat-cavir plus lamivudine and not at all in those from
ment-naive patients with HIV infection (in bothpatients receiving abacavir, lamivudine and zidovu-
arms, patients also received a PI, an NNRTI ordine.[15]

both).[24,25] Respective changes in lipoprotein levels
In children and adolescents with HIV infection, it were –0.08 versus +0.12 mg/dL/month (p < 0.01)

took significantly (p = 0.03) longer for the M184V [high density] and –0.60 versus –0.21 mg/dL/month
substitution to appear in isolates from those receiv- (p = 0.02) [low density] after a median follow-up of
ing abacavir plus lamivudine than from those receiv- 33 months. There were no significant between-
ing lamivudine plus zidovudine (the M184V substi- group differences in the changes from baseline in
tution was estimated to be present in 14% and 41% total cholesterol or triglyceride levels.
of patients after treatment for 48 weeks; see section Several randomised, open-label, multicentre
4.1.2 for trial design).[13] studies in patients with HIV infection have assessed
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the effects on lipid levels of switching one drug in an
antiretroviral regimen to abacavir 300mg twice
daily.[26,27] In a 28-[28] (n = 104) and a 48-[26] (n =
207) week trial, switching from two NRTIs plus a PI
to two NRTIs plus abacavir in patients with HIV
infection resulted in improvements in total choles-
terol,[26,28] low-density lipoprotein[28] and triglycer-
ide[26,28] levels. In the 48-week trial,[26] the median
change from baseline for the abacavir and PI regi-
mens was –0.14 versus +0.04 mmol/L (p = 0.035)
for plasma triglyceride levels (baseline 1.76 and
1.64 mmol/L) and –0.51 versus –0.11 mmol/L (p <
0.001) for total cholesterol levels (baseline 5.2 and
5.3 mmol/L). However, in a third study,[27] there
were no significant between-group differences in
total cholesterol or triglyceride levels at 24 weeks in
patients with HIV infection (n = 111) who switched
from zidovudine or stavudine to abacavir, compared
with those remaining on their existing antiretroviral

Table I. Bioequivalence of abacavir/lamivudine (fixed-dose combi-
nation) to abacavir plus lamivudine (individual formulations).
Healthy, fasting volunteers (n = 25) received, in a crossover man-
ner, single doses of fixed-dose abacavir/lamivudine 600mg/300mg
or abacavir 600mg plus lamivudine 300mg. Values are expressed
as geometric least squares (GLS) means

Parameter Fixed-dose Individual GLS mean ratioa

combination formulations [90% CIb]

Abacavir

Cmax (µg/mL) 4.68 4.94 0.946
[0.855, 1.048]

AUC∞ (µg • h/mL) 14.15 14.15 1.000
[0.954, 1.048]

Lamivudine

Cmax (µg/mL) 2.64 2.84 0.930
[0.865, 0.999]

AUC∞ (µg • h/mL) 12.60 13.23 0.952
[0.912, 0.994]

a Fixed dose : individual formulations.

b A 90% CI within 0.80, 1.25 meets bioequivalence criteria.

AUC∞ = area under the concentration-time curve from zero to
infinity; Cmax = maximum plasma drug concentration.treatment. In another 48-week trial in patients with

HIV infection (n = 237),[29] fasting total cholesterol
3.1.2 Abacavir and Lamivudineand triglyceride levels increased (p < 0.001) from
(Separate Formulations)baseline in both the abacavir, lamivudine plus efavi-
The pharmacokinetic properties of oral abacavirrenz group and the lamivudine, stavudine plus efavi-

(after a single dose of 600mg or at steady-state afterrenz group (no further data reported).
administration of twice-daily 300mg) and oral lami-
vudine (at steady state after administration of twice-3. Pharmacokinetic Properties
daily 150mg or once-daily 300mg) are presented in
table II.[31-33] Some data in this section were ob-

3.1 General
tained from the manufacturer’s prescribing informa-
tion for the individual drugs[8,9] or the co-formulated

3.1.1 Abacavir/Lamivudine (Fixed- tablet;[7] whether the values were means or mediansDose Combination)
was not always indicated.A single dose of fixed-dose abacavir/lamivudine

When the pharmacokinetics at steady state of600mg/300mg was bioequivalent to single doses of
once-daily lamivudine 300mg were compared withabacavir 600mg plus lamivudine 300mg, based on
those of twice-daily lamivudine 150mg in patientsthe 90% confidence intervals for the geometric least
with HIV infection, there was no significant be-squares mean ratios for the area under the plasma
tween-group difference in plasma exposure (tableconcentration-time curve from zero to infinity
II); however, the mean Cmax was significantly(AUC∞) and peak plasma concentration (Cmax) val-
higher (table II) and the mean minimum plasmaues in 25 fasting, healthy volunteers (see table I).[30]

concentration (Cmin) was significantly lower (0.15In the same trial, administration of the fixed-dose
vs 0.33 µg/mL; p = 0.03) for patients receiving thetablet with a high-fat meal reduced the mean Cmax
once-daily dosage.[33] The authors noted that thesevalues (to ≈80% of that in fasting volunteers) and
differences did not necessarily reflect changes inincreased the mean time to Cmax, but did not signifi-
intracellular lamivudine triphosphate levels. Indeed,cantly alter the AUC∞ values; these effects are con-
the steady-state area under the concentration-timesistent with those observed with the individual aba-
curve from zero to 24 hours and maximum concen-cavir and lamivudine tablets and no food restrictions
tration values for intracellular lamivudine triphos-are necessary.[30]
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phate in the peripheral blood mononuclear cells reflect the intracellular levels of the active metabo-
lites of the drugs.(PBMCs) of healthy volunteers who received once-

The terminal half-life (t1/2γ) of intracellulardaily lamivudine 300mg were equivalent to those in
carbovir triphosphate (the active moiety of abacavir)the PBMCs of patients who received twice-daily
in PBMCs was estimated to be 12–19 hours in sevenlamivudine 150mg.[34] The mean minimum intra-
patients with HIV infection who received abacavircellular concentration was lower (18–24%) for
(600mg once daily or 300mg twice daily [T. Haw-once-daily recipients than twice-daily recipients.[34]

kins, personal communication]) as part of triple-
Both drugs were rapidly absorbed after oral ad- NRTI therapy (t1/2γ values were calculated using

ministration.[7] The mean absolute bioavailability of estimates of intracellular decay rates after patients
abacavir from a 300mg tablet was 83%[9] and that of discontinued abacavir treatment).[35] In another
lamivudine from a 150mg tablet was 86%.[8] After study,[32] based on a mean t1/2γ of ≈20 hours for
intravenous administration, the apparent volume of intracellular carbovir triphosphate in the PBMCs of
distribution values were 0.86 L/kg for abacavir[9] 20 patients with HIV infection treated with twice-
and 1.3 L/kg for lamivudine;[8] these values suggest daily abacavir 300mg (steady state [see table II for
that the drugs are distributed into extravascular study design details]), the authors concluded that
spaces. abacavir may be suitable for once-daily administra-

tion (see also section 4.1.1).Abacavir is primarily metabolised by alcohol de-
hydrogenase and glucuronyl transferase, and under-

3.2 Special Populationsgoes very little metabolism by cytochrome P450
(CYP) enzymes.[9] The drug is mainly excreted in

The pharmacokinetics of lamivudine are not sig-the urine as metabolites. Lamivudine undergoes lim-
nificantly altered by sex, race or diminished hepaticited metabolism, and is mainly excreted unchanged
function.[8] In patients with HIV infection and im-in the urine.[8] Both abacavir and lamivudine have
paired renal function, the mean AUC∞, Cmax andrelatively short elimination half-lives (t1/2β) [table
half-life (t1/2) of lamivudine increased and the appar-II];[8,9] however, these values do not necessarily
ent total oral clearance decreased (see section 6).[8]

The effects of sex, race, advanced age (>65
years) and impaired renal function on the pharmaco-
kinetic properties of abacavir have not been deter-
mined.[9] While the effects of moderate-to-severe
hepatic impairment are also not yet known,[9] the
AUC and t1/2 values of abacavir increased by 89%
and 58% in patients with HIV infection and mild
hepatic impairment (Child-Pugh score 5–6) who
received a single oral dose of abacavir 600mg (see
section 6).[36]

At steady state, the pharmacokinetics of both
once-daily abacavir (16 mg/kg) and lamivudine (8
mg/kg) were not inferior to those of twice-daily
abacavir (8 mg/kg) and lamivudine (4 mg/kg), re-
spectively, in 20 children with HIV infection, as
determined by geometric mean ratios for once-daily
versus twice-daily dosages of >1 for AUC and Cmax
values.[37] The mean Cmax value for once-daily lami-
vudine was approximately double that for twice-
daily lamivudine (2.09 vs 1.11 mg/L), suggesting
dose-proportional pharmacokinetics. For abacavir,

Table II. Pharmacokinetics of oral abacavir (ABC) and lamivudine
(LAM). Reported values (means[31,33] or geometric means[32]) relate
to a single dose (sd)[31] or steady-state[32,33] administration in pa-
tients with HIV infection

Parameter LAM[33]a ABC

300mg od 150mg bid 600mg sd 300mg bidb

(n = 12) (n = 12) (n = 13)[31] (n = 20)[32]

AUC (µg • h/ 16.6c 17.1d 11.3e 2.56c

mL)

Cmax (µg/mL) 3.5* 2.1 4.24 0.88

tmax (h) 2.2 1.6 1.29 2.00

t1/2β (h) 7.9 6.1 1.5 2.59

a Crossover study.[33]

b Patients had one afternoon dose withheld; pharmacokinetic
samples were obtained for up to 24 hours after that morning
dose.

c AUC24.

d AUC12 × 2.

e AUC∞.

AUCx = area under the plasma concentration-time curve from zero
to x; bid = twice daily; Cmax = maximum plasma drug
concentration; od = once daily; tmax = time to Cmax; t1/2β =
elimination half-life; * p = 0.0045 vs twice-daily LAM.
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the mean once-daily Cmax value was more than tion had received concomitant abacavir, lamivudine
double the twice-daily value (4.80 vs 2.14 mg/mL), and tenofovir DF for 1 month in a 12-month pilot
suggesting more than dose-proportional pharmaco- study, 32 of 37 patients had adequate Cmin values for
kinetics.[37] all three drugs.[16] Additionally, when abacavir and

tenofovir DF were administered in combination, the
3.3 Drug Interactions intracellular concentrations of the active metabolites

of either drug were not altered when assessed inAbacavir is unlikely to interact with drugs meta-
vitro in human lymphoid cells[39] or in the PBMCs ofbolised by CYP2C9, CYP2D6 or CYP3A4, as the
patients with HIV infection.[35]

drug did not inhibit these CYP isoforms in human
liver microsomes.[9] When abacavir was coadmin-

4. Therapeutic Efficacyistered with lamivudine or zidovudine, there were
no clinically relevant changes in the pharmaco-

4.1 Abacavir and Lamivudinekinetics of any of these drugs.[9] When 24 male
(Separate Formulations)patients with HIV infection received a single dose of

abacavir 600mg plus ethanol 0.7 g/kg (equivalent to
4.1.1 In Adultsfive alcoholic drinks), the abacavir AUC∞ and t1/2β

increased by 41% and 26%.[9] No dosage recom- The efficacy of oral abacavir plus lamivudine as
mendations have been made for abacavir recipients separate formulations in combination with other oral
who consume a large amount of alcohol. Oral meth- antiretroviral agents has been assessed in several
adone clearance increased by 22% when 11 patients large (n > 100), 48-week, randomised, multicentre
with HIV infection received methadone mainten- trials in antiretroviral-naive adult patients with HIV
ance therapy (40 or 90mg daily) with twice-daily infection;[40-44] this section focuses on these trials.
abacavir 600mg (twice the recommended dosage); The triple-nucleotide combination of abacavir, lami-
however, the majority of patients do not need to alter vudine and zidovudine has been extensively studied
their methadone dosage when receiving abacavir.[9] and recently reviewed;[45] these data are not covered

in this article because triple NRTI therapy is noBecause lamivudine is mainly eliminated in the
longer a preferred first-line treatment option in mosturine by active cationic secretion, it is possible that
antiretroviral-naive patients (see section 1).[2] Twothe drug may interact with other drugs eliminated in
of the trials covered in this section are fully pub-the same way.[8] Although once-daily cotrimoxazole
lished,[41,43] and the others are available as ab-(trimethoprim/sulfamethoxazole) 160mg/800mg in-
stracts[40,42,44] and conference posters.[40,42] Wherecreased the mean AUC of lamivudine by 44%, no
stated, patients were required to have HIV RNAdosage adjustment of either drug is required.[8] No
levels >400,[41] >1000[44] or ≥5000[40,43] copies/mL.other data are available concerning drug interactions

between lamivudine and drugs with similar renal Abacavir and lamivudine were given as part of
clearance mechanisms. As lamivudine and triple or quadruple therapy. The agents used in com-
zalcitabine may inhibit the intracellular phosphoryl- bination with abacavir plus lamivudine were the
ation of each other, their combined use is not recom- NRTI stavudine,[40] the NNRTI efavirenz[40-42] and
mended.[8] the PIs amprenavir,[40] fosamprenavir,[43,44] nelfina-

vir[43,44] and ritonavir[40,44] (see table III for trialAfter a high rate of early virological nonresponse
designs and dosages). In one trial,[42] the lamivudinein patients treated once-daily with the fixed combi-
dosage was 300mg once daily in both arms and thenation of abacavir/lamivudine plus tenofovir DF in a
abacavir dosage was 600mg once daily in one armrandomised trial (see section 4.2),[21] several studies
and 300mg twice daily in the other arm. In the otherhave investigated the possibility of a pharmacokine-
trials,[40,41,43,44] the abacavir dosage was 300mgtic interaction between these drugs.[16,35,38,39] The
twice daily and the lamivudine dosage was 150mgplasma pharmacokinetics of abacavir and tenofovir
twice daily.DF were not affected to a clinically relevant degree

when the two drugs were coadministered in eight Where stated, the primary endpoint in the trials
healthy volunteers.[38] After patients with HIV infec- was the number of patients with plasma viral RNA
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Table III. Efficacy of regimens containing oral abacavir (ABC) plus lamivudine (LAM) in patients (pts) with HIV infection. The drugs were
administered separately or as a fixed-dose combination tablet, in combination with other antiretroviral agents in randomised, double-
blind[41,42] or open-label,[21,40,43,44] multicentre trials in antiretroviral-naive adult pts. All data are from the intention-to-treat (ITT) population
(defined in variable waysa) with the exception of the ≥8 week data from the trial by Gallant et al.[21] The endpoint of all trials was 48 weeks;
only data from interim analyses are available for one trial[21]

Study Treatment (mg) Plasma HIV RNA levels CD4+ cell count (cells/mL)

[trial name] [no. of pts] baseline <50 copies/ <400 copies/ baseline increase from
(median log10 mL (% pts) mL (% pts) (median) baseline (mean)
copies/mL)

Separate formulations

Bartlett et al.[40] ABC 300 bid, LAM 150 bid, EFV 600 4.90 (mean) 76.3* 82.5 307 (mean) 195b

[ESS40001: od [97]

CLASS]c ABC 300 bid, LAM 150 bid, APV 1200 4.85 (mean) 62.2 75 306 (mean) 170b

od, RTV 200 odd [96]

ABC 300 bid, LAM 150 bid, STV 30 or 4.81 (mean) 59.4 79.6 296 (mean) 190b

40 bid [98]

DeJesus et al.[41] ABC 300 bid, LAM 150 bid, EFV 600 4.81 70 74 267 209**
[CNA30024] od [324]

ZDV 300 bid, LAM 150 bid, EFV 600 4.76 69 71 258 155
od [325]

Gazzard et al.[42] ABC 600 od, LAM 300 od, EFV 600 4.9 66 264 188
[CNA30021: od [386]

ZODIAC]c ABC 300 bid, LAM 300 od, EFV 600 4.9 68 259 200
od [384]

Rodriguez-French ABC 300 bid, LAM 150 bid, FPV 1400 4.82 55 66 214 201 (median)
et al.[43] [NEAT] bid [166]

ABC 300 bid, LAM 150 bid, NFV 1250 4.85 41 51 212 216 (median)
bid [83]

Schurmann et al.[44] ABC 300 bid, LAM 150 bid, FPV 1400 4.8e 56 68 170e

[SOLO]c od, RTV 200 od [322]

ABC 300 bid, LAM 150 bid, NFV 1250 4.8e 52 65 170e

bid [327]

Fixed-dose combination tablet

Gallant et al.[21,47] ABC/LAM 600/300 od, EFV 600 od 4.71 90 280.5 117
[ESS30009]cf [92] (≥8 weeks)

[169] (24 weeks) 4.8 69 77 263

ABC/LAM 600/300 od, TDF 300 od 4.53 49 252.5 61
[102] (≥8 weeks)

a Definitions for the ITT populations were as follows: missing = failure;[40,44] exposed (using time to loss of virological response
algorithm);[41,42] rebound or discontinuation = failure,[43] exposed, missing = failure.[47] An observed-case analysis was used for the
≥8 week data in the trial by Gallant et al.[21]

b Values estimated from a graph.

c Studies available as abstract,[21,40,42,44,47] poster[40,42,47] or oral presentation.[21]

d Pts in this arm were switched to FPV and RTV od at varying times throughout the study.

e Baseline values given for all pts, not separate treatment groups.

f An unplanned interim analysis for patients with ≥8 weeks’ data was performed after several cases of early virological failure in the
ABC/LAM plus TDF arm were reported. This arm of the trial was discontinued. Therefore, 24-week data from a planned interim
analysis are available only for the other arm of the trial.

APV = amprenavir; bid = twice daily; CLASS = Clinically significant Long-term Antiretroviral Sequential Sequencing study; EFV = efavirenz;
FPV = fosamprenavir; NFV = nelfinavir; od = once daily; RTV = ritonavir; STV = stavudine; TDF = tenofovir disoproxil fumarate; ZDV =
zidovudine; ZODIAC = Ziagen Once Daily In Antiretroviral Combination therapy; * p < 0.05, ** p ≤ 0.005 vs comparator arm(s).
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levels reduced to <50 copies/mL[41,42] or <400 analyses not reported) [table III]. In one trial,[41] the
copies/mL[43] after 48 weeks (see table III for base- mean increase in CD4+ cell counts from baseline
line viral RNA levels). Analyses were based on the was significantly greater in the abacavir, lamivudine
intention-to-treat populations (ITT) [see table III for and efavirenz group than in the zidovudine, lamivu-
definitions].[40-44] dine and efavirenz group (table III).

In addition, a substudy of the randomised, open- After at least 8 months of treatment, the number
label FIRST trial compared abacavir plus lamivu- of patients (per 100 patient-years) who had HIV
dine (n = 93) with didanosine plus stavudine (n = 89) RNA levels >50 copies/mL or who had died did not
in treatment-naive patients with HIV infection; in differ significantly between the abacavir plus lami-
both arms, patients also received a PI, an NNRTI or vudine-regimen group and the didanosine plus sta-
both.[46] In this trial, the primary endpoint was the vudine-regimen group in the substudy of the FIRST
time to an HIV RNA level >50 copies/mL or death trial (65.8 vs 81.8 per 100 patient-years).[46]

after at least 8 months of treatment.
4.1.2 In Children and AdolescentsGenerally, after 48 weeks of treatment with anti-

retroviral regimens containing both abacavir and In a multicentre trial,[48] 127 children and adoles-
lamivudine, there were no significant differences cents with HIV infection (aged 0.3–16.7 years; med-
between treatment groups in the proportion of pa- ian 5.3 years) [intention-to-treat population] were
tients with plasma HIV RNA levels reduced to <50 randomised to receive one of three NRTI regimens:
copies/mL (table III).[40-44] However, in one open- (i) abacavir (16 mg/kg/day administered as two
label trial,[40] significantly more patients receiving daily doses) plus lamivudine (8 mg/kg/day adminis-
abacavir, lamivudine and efavirenz had viral RNA tered as two daily doses); (ii) lamivudine at the same
levels reduced to <50 copies/mL compared with dosage as in (i) plus zidovudine (360 mg/m2/day
those receiving abacavir, lamivudine, amprenavir administered as two or three daily doses); or (iii)
and ritonavir, or abacavir, lamivudine and stavudine abacavir plus zidovudine at the same dosages as in
(both p < 0.05; table III). (i) and (ii) [figure 1]. Symptom-free children (n =

55) were also randomised to receive nelfinavirThere were no statistical differences between
(75–90 mg/kg/day administered as three daily dos-groups in the proportion of patients with HIV RNA
ages) or placebo in a blinded manner, while childrenlevels <400 copies/mL after 48 weeks of treatment
with advanced disease (n = 72) all received open-with regimens containing abacavir plus lamivudine
label nelfinavir. The mothers of nine patients had(table III).[40,41,43,44]

received zidovudine during pregnancy, and seven ofIn terms of the proportion of patients with HIV
these children also received zidovudine for up to 13RNA levels <50 copies/mL at 48 weeks, the combi-
weeks after birth. All other children were antiretro-nation of abacavir, lamivudine and efavirenz was
viral treatment-naive.non-inferior to the combination of zidovudine, lami-

The primary endpoint for the comparison be-vudine and efavirenz (95% CI for between-group
tween the three NRTI regimens was the change fromdifference –6.3%, 7.9%; table III).[41] For this end-
baseline in plasma HIV RNA levels at weeks 24 andpoint, once-daily abacavir 600mg was non-inferior
48.[48] At baseline, the mean plasma HIV RNAto twice-daily abacavir 300mg, both administered in
levels and median CD4+ cell counts were 5.13 log10combination with once-daily lamivudine and efavi-
copies/mL and 602 cells/mL for abacavir plus lami-renz (95% CI –8%, 5%; table III).[42] Both studies
vudine recipients, 4.89 log10 copies/mL and 530used the intention-to-treat exposed population based
cells/mL for abacavir plus zidovudine recipients andon a time to loss of virological response algorithm,
5.03 log10 copies/mL and 496 cells/mL for lamivu-and non-inferiority was defined as a two-sided 95%
dine plus zidovudine recipients.CI excluding a difference as large as 12%.[41,42]

As with other antiretroviral regimens, recipients After 24 and 48 weeks of treatment, abacavir plus
of regimens containing abacavir plus lamivudine lamivudine was significantly more effective at re-
experienced an improvement in mean[40-42] or med- ducing viral load than lamivudine plus zidovudine,
ian[43] CD4+ cell counts from baseline (statistical after correction for receipt of nelfinavir and minor
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three treatment groups at 24 weeks and 182 to 272
cells/mL at 48 weeks.[48]

4.2 Abacavir/Lamivudine
(Fixed-Dose Combination)

The efficacy of the fixed-dose combination tablet
containing abacavir (600mg) and lamivudine
(300mg) as part of triple or quadruple therapy is
being assessed in three 48-week, randomised, open-
label, multicentre trials for which interim results are
available.[21,47,49,50] One trial is in antiretroviral treat-
ment-naive patients (section 4.2.1)[21,47] and the oth-
er two are in antiretroviral treatment-experienced
patients (section 4.2.2).[49,50]

4.2.1 Antiretroviral Treatment-Naive Patients
Antiretroviral treatment-naive adults (n = 340

randomised) with plasma HIV RNA levels of ≥5000
copies/mL received the fixed-dose combination tab-
let once daily plus either once-daily efavirenz
600mg or once-daily tenofovir DF 300mg.[21,47] The
primary endpoint in this ongoing trial is the propor-
tion of patients with plasma HIV RNA levels <50
copies/mL at week 48.[21] Baseline HIV RNA levels
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Fig. 1. Reduction in viral load (primary endpoint) with abacavir
(ABC) plus lamivudine (LAM) as separate formulations in children
and adolescents with HIV infection.[48] In a multicentre trial, 127
children and adolescents (intention-to-treat population) aged
0.3–16.7 years were randomised to receive ABC 8 mg/kg twice
daily (bid) plus LAM 4 mg/kg bid (n = 47), LAM 4 mg/kg bid plus
zidovudine (ZDV) 120 mg/m2 three times daily (tid) or 180 mg/m2

bid [n = 36] or ABC 8 mg/kg bid plus ZDV 120 mg/m2 tid or 180 mg/
m2 bid (n = 44). Data shown are 24- and 48-week results corrected
for receipt of nelfinavir or placebo and minor differences in baseline
characteristics. Baseline mean plasma HIV RNA levels were
4.89–5.13 log10 copies/mL. * p < 0.005 vs LAM + ZDV.

and CD4+ cell counts are presented in table III. An
unplanned interim analysis for patients with ≥8baseline differences (p < 0.005; figure 1).[48] Aba-
weeks’ data was performed after several cases ofcavir plus zidovudine was also significantly more
early virological nonresponse for patients in theeffective than lamivudine plus zidovudine at week
abacavir/lamivudine plus tenofovir DF arm were24, but not at week 48 (p < 0.005; figure 1).
reported.[21] In addition, 24-week results for the aba-

The abacavir plus lamivudine combination was
cavir/lamivudine plus efavirenz arm were presented

also at least as effective as the other regimens based at a recent conference.[47]

on other endpoints.[48] Although at 24 weeks there After at least 8 weeks, 90% of evaluable recipi-
were no intergroup differences in the proportion of ents in the abacavir/lamivudine plus efavirenz group
patients with plasma viral RNA levels reduced to experienced a reduction in viral load to <400 copies/
<50 copies/mL (range 39–49% of patients), at 48 mL and the mean CD4+ cell count had increased by
weeks, significantly more abacavir plus lamivudine 117 cells/mL (observed-case analysis, table III).[21]

recipients than lamivudine plus zidovudine recipi- At 24 weeks, 69% and 77% of patients in the aba-
ents had plasma HIV RNA levels reduced to <50 cavir/lamivudine plus efavirenz arm had a reduction
copies/mL (56% vs 31%; p = 0.03). In addition, a in HIV RNA levels to <50 and <400 copies/mL.[47]

greater proportion of abacavir plus lamivudine re- Respective reductions using an as-treated analysis
cipients than lamivudine plus zidovudine recipients were 86% and 97% (n = 126).
had plasma RNA levels <400 copies/mL at weeks Notably, after treatment for at least 8 weeks,
24 (76% vs 44%; p = 0.006) and 48 (71% vs 44%; significantly more patients in the abacavir/lamivu-
p = 0.02). Improvements in immunological profiles dine plus tenofovir DF arm than the abacavir/lami-
were not significantly different between treatment vudine plus efavirenz arm experienced virological
groups; the increases from baseline in median CD4+ nonresponse, defined as either a <2.0 log10 copies/
cell counts ranged from 162 to 223 cells/mL for the mL decline in HIV RNA by week 8 or a ≥1 log10
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rebound from nadir at any subsequent visit (49% vs trial in which patients had virological failure at
5.4%; p < 0.001). Consequently, the abacavir/lami- baseline,[49] non-inferiority was established using a
vudine plus tenofovir DF arm of the trial was dis- time-averaged viral load measurement; the median
continued. Proposed reasons for this nonresponse average area under the curve minus baseline values
include an intracellular pharmacological interaction were –1.60 and –1.87 log10 copies/mL in the fixed-
and/or a low genetic resistance barrier to abacavir/ dose abacavir/lamivudine and abacavir plus lamivu-
lamivudine plus tenofovir DF. Results of investiga- dine groups (values adjusted for stratification
tions thus far support the latter hypothesis (sections groups). Respective proportions of patients with
2.1 and 3.2). HIV RNA levels <50 copies/mL were 57% and

48%. In the other trial,[50] non-inferiority was estab-
lished based on the proportion of patients who did4.2.2 Antiretroviral Treatment-Experienced Patients
not experience virological failure (90% CI –8, 1.8;Twenty-four-week interim results are available
complete data not stated). The proportion of patientsfor two trials comparing fixed-dose abacavir/lami-
with HIV RNA levels <50 copies/mL was 89% forvudine with abacavir plus lamivudine as separate
recipients of the fixed-dose abacavir/lamivudineformulations in antiretroviral treatment-experienced
regimen and 86% for recipients of the abacavir pluspatients with HIV infection.[49,50]

lamivudine regimen.[50] Additionally, patients’ satis-In one trial,[49] patients with virological failure
faction with treatment convenience was significant-(HIV RNA level >1000 copies/mL and ≤3 NRTI-
ly (p = 0.004) greater for recipients of fixed-doseassociated mutations) were randomised to receive
abacavir/lamivudine-containing regimens than foreither once-daily fixed-dose abacavir/lamivudine
recipients of abacavir plus lamivudine-containing(n = 94; intention-to-treat, observed analysis) or
regimens.[51]

twice-daily abacavir 300mg plus once-daily lamivu-
dine 300mg (n = 87), both in combination with

5. Tolerabilitytenofovir DF and a new PI or NNRTI. Patients were
tenofovir DF-naive at baseline. The median HIV The tolerability profiles of abacavir[4,5] and lami-
RNA level and CD4+ cell count were 3.92 log10 vudine[6] have been reviewed separately in Drugs. In
copies/mL and 309 cells/mL at baseline in the fixed- early monotherapy trials, the most common (≥15%)
dose abacavir/lamivudine arm; respective values in treatment-emergent adverse events in lamivudine
the other treatment arm were 4.22 log10 copies/mL recipients included diarrhoea, malaise and fatigue,
and 304 cells/mL. Patients were stratified based on headache, coughing, sleep disorders, muscle pain,
HIV RNA levels and the presence of the M184V/I abdominal pain or discomfort, temperature regula-
mutation. tion disturbance, nausea and vomiting, and anxie-

In the other trial,[50] patients (n = 260) had had ty.[6] In several trials, the most common (≥ 15%)
HIV RNA levels <400 copies/mL for >3 months and treatment-emergent adverse events in patients re-
had received twice-daily abacavir plus lamivudine ceiving abacavir, lamivudine and zidovudine in-
(as separate formulations, dosage not stated) and a cluded nausea and vomiting, diarrhoea, fever and
PI or NNRTI for more than 6 months. Patients were headache.[9] Approximately 5% of abacavir recipi-
randomised to continue receiving twice-daily aba- ents in clinical trials developed a hypersensitivity
cavir plus lamivudine or to switch to fixed-dose reaction, symptoms of which included fever, skin
abacavir/lamivudine. At baseline, patients had re- rash, fatigue, gastrointestinal symptoms and respira-
ceived abacavir plus lamivudine for a median of 22 tory symptoms.[9] These reactions were sometimes
months; the median HIV RNA level and CD4+ cell fatal (incidence not reported).[9]

count were <50 copies/mL and 554 cells/mL. Anal- Limited tolerability data are available from three
yses were based on the intention-to-treat, missing = trials of the fixed-dose abacavir/lamivudine tablet,
failure population. one in antiretroviral-treatment naive patients with

In both trials,[49,50] the fixed-dose abacavir/lami- HIV infection[47] and two in antiretroviral-treatment
vudine-containing regimen was non-inferior to the experienced patients with HIV infection[49,50] (see
abacavir plus lamivudine-containing regimen. In the section 4.2 for trial details). Common adverse events
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included hypersensitivity reactions (7% of patients),
rash (5%) and insomnia (4%) when 169 treatment-
naive patients received abacavir/lamivudine plus
efavirenz for 24 weeks.[47] In 93 treatment experi-
enced patients who received fixed-dose abacavir/
lamivudine in combination with tenofovir DF and a
PI or an NNRTI for 24 weeks,[49] the most common
(≥5% of patients) drug-related adverse events were
nausea (12%), diarrhoea (11%), drug hypersensitivi-
ty (possibly due to abacavir) [9%], fatigue (6%) and
vomiting (5%). In the other trial, the most common
grade 2–4 adverse events were upper respiratory
infection, nasopharyngitis, nausea and headache (in-
cidence not stated) in 260 treatment-experienced
patients who received either fixed-dose abacavir/
lamivudine or twice-daily abacavir plus lamivudine
(as separate formulations), both in combination with
a PI or an NNRTI.[50]

Abacavir hypersensitivity or possible hypersensi-
tivity reactions were reported 4–10% of patients
(who were abacavir-naive at baseline) from trials
discussed in this review.[40-43,47-49,52-54] One death in
these studies was attributed to abacavir hypersensi-
tivity, but this occurred after rechallenge with aba-
cavir following resolution of an initial hypersensi-
tivity reaction; the rechallenge was in breach of the
study protocol (see also section 6).[53]

Where reported,[40-43,52-54] adverse events experi-
enced by antiretroviral-naive recipients of regimens
containing abacavir plus lamivudine (as separate
formulations) in the trials discussed in section 4
appeared to be similar to those reviewed previous-
ly.[4-6] In a double-blind trial comparing once-daily
abacavir with twice-daily abacavir, both in combi-
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Fig. 2. Tolerability of concomitant oral abacavir (ABC), lamivudine
(LAM), and efavirenz (EFV) in antiretroviral-naive patients with HIV
infection. Drug-related grade 2–4 adverse events occurring in >1%
of patients are shown.[42] In a 48-week, multicentre, randomised,
double-blind study, ABC 600mg once daily (od) [n = 384] was
compared with ABC 300mg twice daily (bid) [n = 386], both in
combination with LAM 300mg od and EFV 600mg od. Statistical
analysis was not reported.nation with once-daily lamivudine plus once-daily

efavirenz, the most common drug-related adverse
group than in the zidovudine-regimen group (13%event (incidence >1%) in both arms was abacavir
vs 8%; p = 0.04).hypersensitivity (figure 2).[42] The incidence of all

other drug-related grade 2-4 adverse events was Recipients of abacavir plus lamivudine had sig-
similar between the two groups (statistical analysis nificantly less fat loss than recipients of didanosine
not reported) [figure 2]. plus stavudine in a substudy (n = 96) of the random-

A regimen of concomitant abacavir, lamivudine ised, open-label FIRST trial in treatment-naive pa-
and efavirenz was generally at least as well tolerated tients with HIV infection (in both arms, patients also
as that of zidovudine, lamivudine and efavirenz.[41] received a PI, an NNRTI or both).[24,25] After a
Significantly fewer abacavir-regimen recipients ex- median follow-up of 33 months, the mean changes
perienced nausea (23% vs 37%), fatigue (16% vs from baseline (per month) were +0.10 versus
26%) and/or vomiting (12% vs 21%) [all p ≤ 0.004], –0.09kg for total body fat and +0.03 versus –0.22,
whereas the incidence of cough was higher in this –0.02 versus –0.35 and +0.58 versus –0.70 cm2 for
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fat area in the mid-arm, mid-thigh and waist, respec- As individual agents, (in combination with other
tively (all p < 0.01). antiretroviral agents) the approved dosages for aba-

cavir[9] and lamivudine[8] are 600mg/day[9] and 300At 48 weeks, the incidence of subjectively-as-
mg/day[8] (administered as one or two daily doses)sessed, moderate-to-severe lipoatrophy was signifi-
in adult patients with HIV infection. The dosages ofcantly lower in antiretroviral-naive patients (n =
both agents can be adjusted for use in paediatric237) receiving concomitant abacavir, lamivudine
patients.and efavirenz than in those receiving stavudine,

lamivudine and efavirenz in an open-label, multi- Abacavir has been associated with hypersensitiv-
centre trial (3% vs 20%; p = 0.001).[29] Significantly ity reactions which were sometimes fatal (see sec-
more stavudine-regimen than abacavir-regimen re- tion 5). Development of symptoms of hypersensitiv-
cipients were perceived to have fat loss from the ity requires permanent discontinuation of the
buttocks (11% vs 1%; p = 0.02), arms (12% vs 1%; drug.[7,9]

p = 0.011) and face (15% vs 1%; p = 0.002). These Because the dosage of abacavir in the fixed-dose
subjective assessments correlated with changes in abacavir/lamivudine tablet cannot be adjusted, the
dual x-ray absorptiometry measures; for patients fixed-dose tablet is contraindicated for patients with
who were still receiving initial therapy at 48 weeks, hepatic impairment or those with creatinine clear-
fat loss was greater in the lamivudine, stavudine and ance <3L/h (50 mL/min).
efavirenz group than the abacavir, lamivudine and Further information on warnings, precautions
efavirenz group (overall –1152 vs +1749g; and drug interactions are contained in the manufac-
p = 0.015; arms –177 vs +136g; p = 0.013; legs turer’s prescribing information.[7]

–1234 vs +519g; p < 0.001).
In an open-label, multicentre trial in patients with 7. Place of the Combined Use of

HIV infection and moderate or severe lipoatrophy in Abacavir plus Lamivudine in the
at least one region (n = 111), replacing stavudine or Management of HIV Infection
zidovudine with abacavir for 24 weeks resulted in
significantly greater increases in regional fat mass or Since their discovery in the late 1980s, NRTIs
area, compared with continuing existing therapy: have been the cornerstone of antiretroviral ther-
limb fat mass (+0.39 vs +0.08kg; p = 0.02), subcuta- apy.[55] With the availability of new classes of drugs
neous right mid thigh fat area (+3.3 vs –1.2cm2; p = and increasing knowledge of HIV, treatment regi-
0.01), subcutaneous right mid-humeral fat area mens have become more complex. In recent US and
(+3.5 vs 0.0cm2; p < 0.001) and abdominal fat area British treatment guidelines, dual NRTI therapy for-
at the 4th lumbar vertebra (+13.9 vs –1.2cm2; p = ms the backbone of all suggested first-line treatment
0.001).[27] However, overall lipoatrophy severity, as options for patients with HIV infection.[2,3] These
assessed by physicians, did not improve significant- guidelines recommend initiating treatment with two
ly in the abacavir group compared with the stavu- NRTIs plus either an NNRTI, a PI or a third NRTI.
dine or zidovudine groups. Approximately 80% of However, some clinical trials have shown triple
these patients were receiving lamivudine as part of NRTI regimens to be less effective than PI- or
their antiretroviral therapy.[27]

NNRTI-containing regimens.[2] Thus, US guidelines
recommend that this type of regimen is prescribed as

6. Dosage and Administration initial therapy only when a PI- or NNRTI-containing
regimen cannot, or should not, be used. British
treatment guidelines state that the choice of whichIn the US and the EU, the oral, fixed-dose aba-
NRTI backbone to use is governed by adherence andcavir/lamivudine 600mg/300mg tablet is approved
toxicity issues.[3]for once-daily use, in combination with other antire-

troviral agents, in adult patients with HIV infection. Several double NRTI combinations are not re-
It is not recommended for use with other NRTIs.[7] commended for use in patients with HIV infec-
The tablet may be administered without regard to tion.[2] The combination of stavudine plus didan-
food. osine should not be used because of a high incidence
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of toxicities; additive peripheral neuropathy may be with virological failure and the development of
observed with stavudine plus zalcitabine and didan- treatment-resistant variants of HIV. Patients must
osine plus zalcitabine. Stavudine and zidovudine are take 90–95% of doses in order to achieve optimal
antagonistic, while emtricitabine and lamivudine virological control. Numerous strategies for achiev-
have similar resistance profiles and therefore combi- ing good treatment adherence have been proposed,
nation therapy offers no additional treatment bene- including patient-, clinician- and regimen-related
fit.[2] strategies. Suggestions in the latter category include

reducing the pill burden and complexity of regimensThe two NRTIs abacavir (300mg twice daily or
and using agents that may be taken without regard to600mg once daily) plus lamivudine (150mg twice
food.daily or 300mg once daily) as separate formulations

have shown efficacy as the backbone of antiretrovi- Co-formulating two or more antiretroviral agents
ral regimens in numerous trials in antiretroviral- is one strategy for reducing the daily pill burden for
naive adults with HIV infection, in terms of im- patients with HIV infection. Currently, three dual
provements in virological and immunological mark- NRTI fixed-dose combination tablets are available
ers (see section 4.1.1). Coadministered agents were in the US: abacavir/lamivudine, emtricitabine/te-
another NRTI (stavudine), an NNRTI (efavirenz) or nofovir DF and lamivudine/zidovudine. As yet,
PIs (amprenavir plus ritonavir, fosamprenavir, there are no published data comparing the efficacy
fosamprenavir plus ritonavir and nelfinavir). Antire- of fixed-dose abacavir/lamivudine with the other
troviral regimens that contained abacavir and/or la- two dual NRTI co-formulations. However, as indi-
mivudine also showed efficacy in a 48-week trial in vidual formulations, twice-daily abacavir plus lami-
children and adolescents (section 4.1.2). vudine was non-inferior to twice-daily lamivudine

plus zidovudine, both in combination with once-The once-daily, fixed-dose combination tablet of
daily efavirenz, in a 48-week trial in antiretroviral-abacavir 600mg and lamivudine 300mg, in combi-
naive patients (section 4.1.1).nation with efavirenz, reduced HIV RNA levels to

<50 copies/mL in 69% of antiretroviral-naive pa- Given that once-daily therapy is desirable in
tients at 24 weeks in an interim analysis of an terms of treatment adherence and convenience for
ongoing, 48-week trial (section 4.2.1). By contrast, patients,[2] the once-daily, fixed-dose formulations
nearly half of the patients receiving the fixed-dose of abacavir/lamivudine and emtricitabine/tenofovir
tablet in combination with tenofovir DF experienced DF offer an advantage over the fixed dose lamivu-
early virological nonresponse. Initial investigations dine/zidovudine formulation which is administered
support the hypothesis that this early nonresponse twice daily. Moreover, the co-formulated abacavir/
was because of a low genetic barrier to resistance lamivudine tablet, unlike didanosine, can be taken
(section 2.1). Because of this finding, combining without regard to meals. Notably, the individual
lamivudine plus abacavir with tenofovir DF is con- formulations of lamivudine, abacavir and three other
traindicated in US guidelines.[2] Similarly, the triple- NRTIs (didanosine, tenofovir DF and stavudine) are
NRTI combination of lamivudine, tenofovir DF and also approved for once-daily administration in the
didanosine is also contraindicated because of the US.
high rate of early virological nonresponse with this As with all currently available antiretroviral
combination.[2] Additionally, the efficacy of fixed- agents, HIV variants with reduced susceptibility to
dose abacavir/lamivudine tablet was non-inferior to abacavir or lamivudine have been selected for in
that of abacavir plus lamivudine as separate formu- vitro and have also been isolated from patients re-
lations, both as part of triple or quadruple antiretro- ceiving abacavir and/or lamivudine (section 2.1).
viral therapy, after 24 weeks in two ongoing trials in Although both drugs select for the M184V mutant,
antiretroviral treatment-experienced patients with this substitution alone is not enough to confer resis-
HIV infection (section 4.2.2). tance to abacavir. When abacavir and lamivudine

One of the key determinants of the long-term are administered with efavirenz, the patterns of re-
success of antiretroviral therapy is adherence to sistance observed indicate that the drug-resistant
treatment.[2] Suboptimal adherence is associated HIV variant is likely to still be susceptible to some
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other NRTIs, as well as other classes of antiretrovi- and lamivudine are two established components of
ral drugs (based on two 48-week trials). Thus, if a first-line antiretroviral regimens for the manage-
patient experiences virological failure while receiv- ment of HIV infection and the fixed-dose abacavir/
ing abacavir and lamivudine, other NRTIs may still lamivudine tablet has the potential to be an effective,
be efficacious. Lamivudine is a common choice for easily adhered to and generally well tolerated com-
a component of first-line therapy because lamivu- ponent of first-line therapy.
dine-resistant mutants carrying the M184V substitu-
tion remain susceptible to thymidine analogues.[2]
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