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Antiretroviral therapy guidelines have
evolved considerably over the last 6 years,
particularly as they relate to the expan-
sion of the eligibility criteria for initiation
of combination antiretroviral therapy
(cART). Similarly, there has been an ex-
pansion in the preferred first-line rec-
ommended regimens, which now include
nonnucleoside reverse transcriptase in-
hibitor (NNRTTI), ritonavir-boosted pro-
tease inhibitor (PI/r), and integrase
strand transfer inhibitor (INSTI) based
Each of the above is
combined with a backbone consisting

regimens [1-3].

of a nucleotide and a nucleoside reverse
transcriptase inhibitor (NRTT) or 2 NRTIs.
In clinical practice, once daily fixed-dose
combinations of NRTIs, most commonly
tenofovir disoproxil fumarate (DF)/
emtricitabine or abacavir/lamivudine, with
efavirenz or ritonavir-boosted atazanavir,
are often favored [4, 5]. In this context,
the results of the ACTG 5202 study pro-
vide additional valuable insights regarding
the 4 once daily regimens most frequently
used as initial therapy in clinical prac-
tice today. Of note, this was an
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1857) 96-
week study, with a factorial design that

adequately powered (n =

allowed for the blinded comparison of
abacavir/lamivudine versus tenofovir/em-
tricitabine, and the open label compari-
son of efavirenz versus ritonavir boosted
atazanavir [6-8]. The primary efficacy
endpoint in ACTG 5202 was time to vi-
rologic failure, defined in this study as
a plasma HIV-1 RNA viral load >1000
copies/mL at or after 16 weeks and before
24 weeks, or a viral load >200 copies/mL
at or after 24 weeks. Safety and tolera-
bility of each combination were evaluated
as additional primary endpoints of the
trial (time to regimen modification or
first occurrence of a grade 3 or 4 sign or
symptom, or laboratory abnormality at
least 1 grade higher than baseline). The
trial was designed as an equivalence
study, with an a priori definition of
equivalence being met if the bounds of
the 2-sided 95% confidence interval
(95% CI) for the hazard ratio of viro-
logic failure fell between 0.71 and 1.40.

Study participants were stratified
by baseline viral load at the 100000
copies/mL threshold. A planned interim
review by a data safety and monitoring
board found an increased risk of virologic
failure when abacavir/lamivudine was
used among those with baseline plasma
viral load >100000 copies/mL (hazard
ratio [HR], 2.33; 95% CI, 1.46-3.72),
leading to study unblinding in this
group. The atazanavir/r and efavirenz
arms of ACTG 5202 were found to have
comparable efficacy (hazard ratios for
time to virologic failure: 1.13 [95% CI,

.82-1.56] and 1.01 [95% CI, .70-1.46],
[7], although this did
not meet the prespecified definition of

respectively)

equivalence.

The additional ACTG 5202 results pre-
sented in this issue of the Journal show
that abacavir/lamivudine and tenofovir/
emtricitabine have comparable efficacy
(hazard ratios for time to virologic failure:
125 [95% CI, .76-2.05] and 1.23
[95% CI, .77-1.96], when used with
boosted atazanavir and
those
whose baseline plasma viral load was
<{100 000 copies/mL [8]. Of note, analysis
of emerging resistance mutations fol-

efavirenz re-

spectively) among participants

lowing virologic failure did not identify

statistically ~ significant  differences in
the nature of resistance mutations for
those receiving abacavir/lamivudine or
tenofovir/emtricitabine in combination
with either atazanavir/r or efavirenz. Mu-
tations identified were most commonly
the M184V mutation associated with
lamivudine resistance, and the K103N
mutation conferring first-line NNRTT re-
sistance in those failing efavirenz-based
regimens. No protease inhibitor muta-
tions were identified. In contrast, analy-
sis of the virologic outcomes for those
within the higher viral load stratum (at
the time of the DSMB review) identified
shorter time to virologic failure with
abacavir/lamivudine when used with ei-
ther atazanavir/r (HR, 2.22; 95% CI,
1.19-4.14) or efavirenz (HR, 2.46; 95% CI,
1.20-5.05) compared with tenofovir/
emtricitabine; however, major NRTI re-
occurred more

sistance mutations

1154 o JID 2011:204 (15 October) e EDITORIAL COMMENTARY



commonly among those receiving aba-
cavir/lamivudine in conjunction with
efavirenz than boosted atazanavir (P =
.03 for failures). In this stratum, for
those with virologic failure, NRTI mu-
tations included both MI184V and
K65R mutations.

Primary safety and tolerability out-
comes for those in the low viral load
stratum showed that use of abacavir/
lamivudine was associated with a shorter
time to regimen modification for both
atazanavir/r and efavirenz groups, in-
cluding analysis for first modification of
the NRTI component. As this study was
conducted prior to the wide-spread use
of the HLA B*5701 allele for screening
for abacavir hypersensitivity, it is rele-
vant to point out that when the analysis
was restricted to regimen modification for
reasons other than suspected hypersen-
sitivity reactions, abacavir/lamivudine still
remained associated with shorter time
to modification among those receiving
efavirenz, but not atazanavir/r. The most
common reasons for modification were
clinical or toxicity concerns. This may
also be reflected in the safety analysis,
where again the abacavir/lamivudine/
efavirenz combination had a shorter
time to safety event (HR, 1.38; 95% CI,
1.03-1.85) compared with tenofovir/
emtricitabine given in combination with
efavirenz. The safety analysis reflects, in
part, greater cholesterol abnormalities
with abacavir/lamivudine, regardless of
the third agent.

Efavirenz has become one of the pri-
mary antiretroviral agents used today,
with extensive evaluations in combina-
tion with tenofovir/emtricitabine [9, 10].
Efavirenz has demonstrated superior
virologic efficacy when compared with
the older protease inhibitor lopinavir-
ritonavir [11, 12]. Boosted atazanavir
has been shown to be noninferior to
lopinavir-ritonavir in terms of virologic
efficacy, with a better metabolic profile
[13]. The NRTI combinations abacavir/
lamivudine and tenofovir/emtricitabine
have also been compared directly, in
combination with lopinavir-ritonavir [14].

The ACTG 5202 study completes the final
outstanding randomized comparisons
of these 4 common first-line regimens.
Although statistically nonequivalent ac-
cording to the trial’s prespecified crite-
ria, the similar high rates of virologic
suppression seen for both atazanavir/r
and efavirenz should be reassuring to
clinicians [7]. These outcomes are also
consistent with those of the smaller,
open-label, Altair study [15].

Comparisons of the NRTI backbone
has vyielded different results in wvari-
ous studies. Abacavir/lamivudine and
tenofovir/emtricitabine have both been
shown to be noninferior (and in the case
of tenofovir, superiority was established)
when compared with the fixed dose
combination zidovudine/lamivudine in
conjunction with efavirenz [9, 16].
Similarly, when compared directly in
combination with lopinavir-ritonavir
(HEAT trial), virologic suppression was
noninferior between arms at 96 weeks
[14]. In contrast to ACTG 5202, there
were no differences noted in the HEAT
trial for those with viral loads >100000
copies/mL, although in the latter study,
the primary outcome was virologic sup-
pression (<50 copies/mL) at 48 weeks
rather than detectable viral load at 16 and
24 weeks [6, 14]. Whether the difference
seen in the high viral load stratum
occurred because of pharmacokinetic
reasons, lower potency, or a statistical
difference in adherence among those
receiving abacavir, or a combination of
these factors, remains unclear [8]. When
compared in the open-label ASSERT
trial, where all participants received
efavirenz, a lower proportion of those
receiving abacavir/lamivudine achieved
virologic suppression (plasma viral load
<50 copies/mL) at 48 weeks [17]. An-
other limitation of ACTG 5202 was the
lack of universal baseline testing for
resistance, which may have played a
differential role regarding the more
fragile NNRTI-based regimens.

In the results presented in this issue of
the Journal 8], use of abacavir was as-
sociated with a shorter time to regimen

modification, particularly when com-
bined with efavirenz, driven in part by
metabolic derangements and clinical
toxicity. This is consistent with the re-
sults of the HEAT [14] and ASSERT
trials [17]. Increased risk of cardiovas-
cular events has been associated with
the use of abacavir in some studies
[18, 19], but this remains controversial.
Cardiovascular events in ACTG 5202
were infrequent, and these were not
statistically greater with abacavir use.

The ACTG 5202 results also point to
the growing concern regarding tenofovir
exposure and renal impairment and, in
particular, the possible additive effect of
receiving tenofovir in conjunction with
a protease inhibitor [20, 21]. Although
there was not a difference in the actual
number of cases of renal failure between
arms, there was a statistical difference
in creatinine clearance changes in those
receiving tenofovir and ritonavir boos-
ted atazanavir. A subsequent substudy
of ACTG5202 has also documented
changes in bone mineral density among
those receiving tenofovir or atazanavir,
although again no difference in overall
fracture rates were noted [22]. The
clinical significance of these changes is
still uncertain, and further long-term
evaluation is required.

In summary, ACTG 5202 provides
strong evidence to support current ther-
apeutic recommendations for the pref-
erential use of efavirenz and boosted
atazanavir in combination with teno-
fovir/emtricitabine as initial therapy.
Abacavir/lamivudine remains a preferred
alternative backbone for use among in-
dividuals with baseline plasma viral
load <100000 copies/mL. These rec-
ommendations are based primarily on
the increased risk of virologic failure
when abacavir/lamivudine is used in
individuals with baseline plasma viral
load >100000 copies/mL, and to a lesser
extent because of the increased fre-
quency of regimen modification and
safety events. On the other hand, con-
tinued vigilance regarding emerging
both renal and bone health issues with
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long-term tenofovir-based regimens re-
mains important.
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