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Objective: To describe the long-term efficacy over 5 years of regimens including
combinations of abacavir, lamivudine and/or zidovudine in previously untreated
children in the PENTA 5 trial.

Design: PENTA 5 was a 48-week randomised controlled trial comparing three dual
nucleoside reverse transcriptase inhibitor (NRTI) combinations as part of first triple
antiretroviral therapy (ART).

Methods: 128 ART-naı̈ve children were randomised to zidovudine\lamivudine
(n¼36), zidovudine\abacavir (45) or lamivudine\abacavir (47). Asymptomatic chil-
dren (n¼55) were also randomised to nelfinavir or placebo; all other children received
open-label nelfinavir. Analyses are intent-to-treat and adjusted for minor baseline
imbalances and receipt of nelfinavir/placebo.

Results: Median follow-up was 5.8 years. By 5 years, 17 (47%), 28 (64%) and 18 (39%)
children had changed their randomised NRTIs in the zidovudine\lamivudine, zidovu-
dine\abacavir and lamivudine\abacavir groups respectively, but 18%, 50% and 50%
of these changes were either early single drug substitutions for toxicity or switches with
viral suppression (HIV-1 RNA <400 copies/ml; e.g. to simplify regimen delivery). At 5
years, 55%/32% zidovudine\lamivudine, 50%/25% zidovudine\abacavir and 79%/
63% lamivudine\abacavir had HIV-1 RNA <400/<50 copies/ml respectively
(p¼0.03/p¼0.003). Mean increase in height-for-age 0.42, 0.68, 1.05 (p¼0.02);
weight-for-age 0.03, 0.13, 0.75 (p¼0.02). Reverse transcriptase resistance mutations
emerging on therapy differed between the groups: zidovudine\lamivudine (M41L,
D67N, K70R, M184V, L210W, T215Y); zidovudine\abacavir (M41L, D67N, K70R,
L210W, T215F/Y, K219Q); lamivudine\abacavir (K65R, L74V, Y115F, M184V).

Conclusions: Five year data demonstrate that lamivudine\abacavir is more effective in
terms of HIV-1 RNA suppression and growth changes, with lower rates of switching with
detectable HIV-1 RNA than zidovudine\lamivudine or zidovudine\abacavir, and
should be preferred as first-line NRTI backbone.
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Introduction

Introduction of effective antiretroviral therapy (ART) has
significantly reduced mortality and morbidity in adults
and children [1,2]. However, virological response to ART
has typically been poorer in children [3,4] compared to
adults [5]. As most HIV-infected children are vertically
infected, start therapy at relatively young ages and will
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need to take ART lifelong, poorer virological response
and the potential for subsequent emergence of resistance
is a cause for concern.

A large number of randomized trials provide a robust
evidence base for the treatment of adults with
combination ART: although the majority are of short
duration (48 weeks), the number reporting long-term
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follow-up (3 years and beyond) is increasing [5–8]. In
contrast, randomized trials comparing different ART
combinations in previously untreated children are few
[9–11]. Differences in available formulations, variable
pharmacokinetics and robustness of dosing recommen-
dations, as well as reliance on caregivers to give
medications may all lead to differing relative efficacy in
adults and children both short and long term. The
PENTA 5 trial has previously reported that at both 24 and
48 weeks after initiation of ART, regimens including
abacavir as one of the nucleoside analogue reverse
transcriptase inhibitors (NRTIs) were more effective than
zidovudine/lamivudine in reducing in log10 HIV-1 RNA
and suppressing HIV-1 RNA < 400 copies/ml [10]. All
regimens were generally well tolerated and the incidence
of suspected hypersensitivity to abacavir (3%) was similar
to that observed in adults. Here we consider long-term
efficacy over 5 years of regimens including combinations
of abacavir, lamivudine and/or zidovudine in previously
untreated children in the PENTA 5 trial.
Methods

PENTA 5 trial design
PENTA 5 was a 48-week randomized controlled trial
comparing three dual NRTI combinations, with or
without nelfinavir, as first-line ART [10]. One-hundred
and twenty-eight ART-naive children were randomized
between January 1998 and April 1999 from 34 centres in
nine countries, to zidovudine/lamivudine (n¼ 36) or
zidovudine/abacavir (n¼ 45) or lamivudine/abacavir
(n¼ 47). Asymptomatic children (n¼ 55) were also
randomized to receive nelfinavir or nelfinavir placebo
in a factorial design (Part A); children with more
advanced disease (n¼ 73) received open-label nelfinavir
(Part B). Therefore 103 of the 128 children initiated ART
with three drugs; the remaining 25 started dual NRTI
therapy only. Children in Part A were unblinded to
nefinavir/placebo allocation when the last child enrolled
reached 24 weeks of follow-up.

Long-term follow-up
One child was lost to follow-up after 3 days, and one died
from sepsis in the first month after starting lamivudine/
abacavir/nefinavir. All other children were followed
beyond 48 weeks (Fig. 1). Ethics committees for each
centre approved long-term follow-up and primary
caregivers and children, where appropriate, gave written
consent. All CD4 cell counts and percentages, HIV-1
RNA measurements, local resistance test results, ART
received, AIDS events and growth measurements were
collected annually; additional toxicity data was not
collected. Results from centralized resistance testing up
to 48 weeks have been reported elsewhere [12]; a trial
sample was also requested for centralized viral load and
resistance testing at 3 years.
pyright © Lippincott Williams & Wilkins. Unauthor
Statistical methods
All analyses are intention-to-treat (ignoring changes to
randomized treatment) based on the 126 children
followed after 48 weeks. Baseline values were those
before and nearest to randomization (within 4 weeks).
Changes from baseline were calculated from the closest
value to nominal assessment years, within a quarter-year
window either side. We calculated changes in HIV-1
RNA using normal interval regression [13], replacing
values below the lower limit of quantification with the
interval in which the true value could lie (e.g. for values
< 50 copies/ml, the interval [0,50] copies/ml was used).
Proportions were compared using exact tests. Because of
minor imbalances in baseline characteristics and receipt of
nelfinavir in the NRTI groups, all analyses were adjusted
for age, HIV-1 RNA and CD4% at baseline; plus
allocation to nelfinavir in Part A or Part B, or placebo in
Part A [10]. Adjusted analyses of proportions used logistic
regression with Wald tests. Generalized Estimating
Equations were used for global tests of differences between
randomized groups over the entire study period (1–5
years), also adjusted for minor baseline imbalances [14].
Significance tests compared all three randomized groups,
i.e., testing the hypothesis that the effect of at least one
treatment group on outcome is different from the other
groups. Analyses were also repeated restricted to children
allocated to nelfinavir at trial entry (i.e., initiating ART
with three drugs), and similar results were obtained. CD4
cell counts, height and weight were expressed as Z scores
with reference to healthy uninfected children [15,16].
Results

One-hundred and twenty-six children were followed
after 48 weeks (n¼ 36/zidovudine/lamivudine, n¼
44/zidovudine/abacavir, n¼ 46/lamivudine/abacavir)
(Fig. 1). At randomization, their median age was 5.4 years
(range, 0.3–16.7 years), median CD4% was 22% [inter-
quartile range (IQR), 13–29%], mean HIV-1 RNA was
5.1 log10 copies/ml (SD 0.8); 11 children (9%) had had an
AIDS-defining event.

Follow-up and clinical events
Median follow-up to 15 November 2005 was 5.8 years
(range, 3.1–7.8 years). Two of the 126 children followed
beyond 1 year were lost to follow-up at 3.1 and 3.9 years
after randomization respectively, and a further 16 children
were last seen alive between 4 and 5 years. Six children
had new AIDS events within 5 years of randomization
(four before and two after 48 weeks); there were no
recurrent AIDS events. One child died at 3.1 years
following Hodgkin’s lymphoma, leaving 94%, 93%, 96%
alive without a new or recurrent AIDS event at 5 years in
the zidovudine/lamivudine, zidovudine/abacavir and
lamivudine/abacavir groups respectively (Kaplan–Meier
proportions, P¼ 0.87, log-rank test).
ized reproduction of this article is prohibited.
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Fig. 1. Trial profile for follow-up and treatment changes from randomized NRTIs at 5 years (counting children adding another
NRTI [such as moving to trizivir (zidovudine/lamivudine/abacavir)] as a change from dual randomized NRTIs).
Antiretroviral treatment to 5 years
Up to 5 years, children in the zidovudine/lamivudine and
zidovudine/abacavir groups had been exposed to a median
(range) of four (three to nine) and four (two to six) drugs
compared to only three (two to seven) in the lamivudine/
abacavir group (P¼ 0.13, Kruskal–Wallis test). At 5 years,
37 (29%) children had switched to second-line therapy
(three or more new drugs compared to the original
opyright © Lippincott Williams & Wilkins. Unauth
regimen, n¼ 29) or were off ART (n¼ 8) [14 (39%),
14 (32%) and 9 (20%) respectively; P¼0.15, exact test].

As expected, the proportion of child-time spent taking
the randomized antiretroviral drugs decreased over
time. Between 0 to 2.5 years after randomization,
approximately 85% of child-time was spent taking the
two NRTI drugs exactly as randomized in all groups.
orized reproduction of this article is prohibited.
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However, between 2.5 to 5 years, the proportion still
taking randomized NRTIs was lower in the zidovudine
groups (61%, 54%) than the lamivudine/abacavir group
(69%). Other non-randomized NRTIs were also taken
more in the zidovudine groups during this time:
didanosine and stavudine in the zidovudine/lamivudine
and the lamivudine/abacavir groups (26%, 27% and 14%,
13% respectively), and lamivudine, didanosine and
stavudine in the zidovudine/abacavir group (Fig. 2).
The proportion of child-time spent taking nelfinavir
decreased over time in all groups; between 2.5 and
5 years, the proportion of child-time spent taking
lopinavir, efavirenz and nevirapine was 11%, 14% and
12% in the zidovudine/lamivudine group respectively,
2%, 13% and 6% in the zidovudine/abacavir group and
0%, 16% and 4% in the lamivudine/abacavir group.
pyright © Lippincott Williams & Wilkins. Unauthor

Fig. 2. HIV-1 RNA and growth changes to 5 years.
By 5 years, 17 (47%), 28 (64%) and 18 (39%) children
were taking NRTIs other than randomized in the
zidovudine/lamivudine, zidovudine/abacavir and lami-
vudine/abacavir groups respectively (P¼ 0.06, exact test)
(Fig. 1), but 18% (3/17), 50% (14/28) and 50% (9/18) of
these changes were either early single drug substitutions
for toxicity (< 24 weeks after randomization) or switches
in children with viral suppression (plasma HIV-1 RNA
viral load < 400 copies/ml) for simplification, toxicity or
child/carer request. Ten of the 12 switches for
simplification were to triple NRTI (zidovudine/lamivu-
dine/abacavir). Overall, excluding early single drug
switches for toxicity, 17 (47%) children randomized to
zidovudine/lamivudine, 16 (36%) to zidovudine/abacavir
and 10 (22%) to lamivudine/abacavir had substituted or
added one or more drugs (i.e., including changes to
ized reproduction of this article is prohibited.
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non-NRTIs) with HIV-1 RNA > 400 copies/ml by
5 years (P¼ 0.04, log-rank test).

HIV-1 RNA, CD4% and growth at and to 5 years
The mean (SE) reduction in HIV-1 RNA from baseline
to 5 years was 2.3 (0.36) and 2.5 (0.35) log10 copies/ml in
the zidovudine/lamivudine and zidovudine/abacavir
groups compared to 3.4 (0.37) in the lamivudine/
abacavir group (P¼ 0.001 at 5 years, global P< 0.001)
(Fig. 2). There was no evidence that this difference
between randomized groups increased or decreased over
time (heterogeneity P¼ 0.5). Of the 105 (83%) children
with HIV-1 RNA measured at 5 years, suppression was
greatest in the lamivudine/abacavir arm: 55%, 50% and
79% had HIV-1 RNA < 400 copies/ml in the three
NRTI groups respectively (P¼ 0.03 at 5 years, global
P¼ 0.003), with 32%, 25% and 63% <50 copies/ml
(P¼ 0.003 at 5 years, global P¼ 0.006) (Table 1). Similar
results were seen restricting the analysis to children
allocated to nelfinavir at trial entry (i.e., initiating ART
with three drugs) (Table 1). There was no evidence that
the difference in HIV-1 RNA supression between the
randomized groups varied over time (heterogeneity
P¼ 0.4 < 400 copies/ml, P¼ 0.1 < 50 copies/ml).
Similar results were obtained when the analysis was
restricted to the selected subgroup of children remaining
on randomized NRTIs (on treatment analysis, at 5 years,
53%, 60% and 76% had HIV-1 RNA < 400 copies/ml,
and 27%, 27% and 67% had HIV-1 RNA < 50 copies/ml
in the three NRTI groups respectively).

Increases in height-for-age and weight-for-age were
significantly greater in the lamivudine/abacavir group
(global P¼ 0.001 and P¼ 0.04 respectively) (Fig. 2).
Further there was a trend towards an increasing benefit
from lamivudine/abacavir in weight-for-age compared to
the other randomized groups over time (heterogeneity
P¼ 0.09), but no variation in effects on height-for-age
opyright © Lippincott Williams & Wilkins. Unauth

Table 1. HIV-1 RNA suppression over time. All analyses are intention-to
adjusted for baseline characteristics and test the hypothesis that HIV-1 RN
the other groups, at each year or over 1–5 years.

Year

HIV-1 RNA <400 copies/ml
[n/N (%)]a

HIV-1 RNA <
[n/N

ZDV/3TC
(n¼36)

ZDV/ABC
(n¼44)

3TC/ABC
(n¼46) P

ZDV/3TC
(n¼36)

ZDV/AB
(n¼44)

1 17/36 (47) 27/43 (63) 31/45 (69) 0.2 12/36 (33) 19/43 (4
2 19/36 (53) 21/41 (51) 32/44 (73) 0.05 9/36 (25) 10/41 (2
3 19/36 (53) 20/42 (48) 30/41 (73) 0.02 14/36 (39) 14/42 (3
4 18/31 (58) 16/43 (48) 28/36 (78) 0.01 15/31 (48) 8/33 (2
5 17/31 (55) 18/36 (50) 30/38 (79) 0.03 10/31 (32) 9/36 (2

Overall difference between
randomised groups, years1–5

0.003 Overall difference be
randomised groups

Difference between randomised
groups varies over 5 years

0.4 Difference between r
groups varies over

aConservatively assuming that children with HIV-1 RNA recorded as below
ml (a total of 57 of 569 tests, 10%). ART, Antiretroviral therapy; ZDV, zid
(heterogeneity P¼ 0.6). Of the 102 (81%) children with
CD4 cell count measured at 5 years, mean (SE) increase in
CD4% was 12% (2%) in the zidovudine/lamivudine
group, 9% (2%) in the zidovudine/abacavir group and
12% (2%) in the lamivudine/abacavir group (P¼ 0.2),
which were similar to increases from baseline to 1 year
(8%, 7% and 7% respectively, P¼ 0.5) and to 3 years (9%,
7% and 9% respectively, P¼ 0.5). However, whilst CD4%
varies less with age than CD4 absolute cell count, younger
children still tend to have higher percentages and children
in the lamivudine/abacavir group were younger. Adjust-
ing more fully for age imbalances using age-adjusted CD4
z-score [15], there was a trend towards greater increases in
the lamivudine/abacavir group at 5 years [mean (SE)
increase 1.0 (1.4), 1.4 (1.3) and 2.4 (1.4) in the three
NRTI groups respectively], but this was not statistically
significant (P¼ 0.5).

Children randomized to dual NRTI
Twenty-four children (7 zidovudine/lamivudine, 11 zido-
vudine/abacavir, 6 lamivudine/abacavir) were random-
ized to nelfinavir placebo in Part A and thus initiated
ART with only two drugs. At 5 years, 7 (29%) children
were still taking randomized dual NRTI therapy; none
were taking zidovudine/lamivudine, 3/11 (27%) were
taking zidovudine/abacavir, and 4/6 (83%) were taking
lamivudine/abacavir. Four of the 7 children remaining on
dual therapy had HIV-1 RNA < 400 copies/ml through
to 5 years (1/3 zidovudine/abacavir, 3/4 lamivudine/
abacavir), and the remaining three had HIV-1 RNA
< 4000 copies/ml. Of the 17 children who moved
from dual NRTI treatment, 12 started triple therapy,
one child switched from zidovudine/lamivudine to
lamivudine/stavudine at 1 year (last seen at 5 years)
and four children stopped ART (one child subsequently
started triple therapy 2 years after stopping; three chil-
dren were still off treatment 3, 4 and 6.5 years after
stopping).
orized reproduction of this article is prohibited.

-treat, i.e., ignoring changes to randomized treatment. P-values are
A suppression in at least one treatment group is different from that in

50 copies/ml
(%)]

HIV-1 RNA <50 copies/ml; initiated ART
with three drugs [n/N (%)]

C 3TC/ABC
(n¼46) P

ZDV/3TC
(n¼29)

ZDV/ABC
(n¼33)

ZDV/ABC
(n¼38) P

4) 24/45 (53) 0.2 11/29 (38) 13/33 (39) 22/37 (59) 0.2
4) 20/44 (45) 0.03 8/29 (28) 9/31 (29) 18/36 (50) 0.06
3) 19/41 (46) 0.5 12/29 (41) 11/31 (35) 17/33 (52) 0.4
4) 16/36 (44) 0.06 11/29 (38) 13/33 (39) 22/37 (59) 0.1
5) 24/38 (63) 0.003 8/24 (33) 7/27 (26) 22/32 (69) 0.002
tween
, years1–5

0.006 Overall difference between
randomised groups, years1–5

0.006

andomised
5 years

0.1 Difference between randomised
groups varies over 5 years

0.2

a limit of detection greater than 50 (e.g., 400) are not below 50 copies/
ovudine; 3TC, lamivudine; ABC, abacavir.
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Resistance
Sixteen children had one or more resistance tests after
1 year whilst still on their randomized NRTI, having
either never achieved HIV-1 RNA < 400 copies/ml
(n¼ 3) or rebounded after initial suppression (n¼ 13,
HIV-1 RNA < 400 copies/ml and then > 2000 copies/
ml, confirmed). All four children who had received
zidovudine/lamivudine (two also received nelfinavir)
developed M184V alone by 1 year and all subsequently
developed thymidine analogue mutations (TAM) [M41L
(n¼ 4), T215Y (n¼ 2), D67N (n¼ 1), K70R (n¼ 1),
L210W (n¼ 1)] whilst maintaining M184V. In contrast
four of the six children who received zidovudine/abacavir
(all six also received nelfinavir) maintained wild-type
virus despite ongoing viral replication and without
documented ART interruption (last resistance test at
3–4.5 years, with latest HIV-1 RNA 2343–
13210 copies/ml); the other two children had wild-type
virus at year 1 but developed TAM at 3–3.5 years (D67N,
K70R and K219Q; M41L, D67N, L210W, T215F/Y).
Two of the six children who had received lamivudine/
abacavir had only the M184V mutation by 3 and 5 years
respectively (both received nelfinavir). The remaining
four children had ‘non-TAM’ mutations by year 1 [L74V
(n¼ 4), M184V (n¼ 4), K65R (n¼ 3), Y115F (n¼ 1),
one also received nelfinavir], which were maintained
in two children, lost in one child without other
mutations (HIV-1 RNA 70,841 copies/ml, no
documented interruptions in ART, also received nelfi-
navir) and replaced by TAM at 4.5 years in one child
(D67N, K70R, K219Q, HIV-1 RNA 2106 copies/ml,
no documented change in ART). Overall, the majority of
children who received nelfinavir developed nelfinavir
mutations by the first test and kept them or developed
more over time.
Discussion

There are very few randomized trials of combination
ART in chronically HIV-infected, previously untreated
children. Indeed, apart from the ongoing PENPACT 1
trial addressing questions about initial ARTand switching
strategies [11], PENTA 5 is the only such post
monotherapy randomized trial to report from well-
resourced countries. PENTA 5 was also the first trial in
adults or children to report on the use of lamivudine/
abacavir as part of a triple therapy regimen. Here we have
demonstrated long-term sustained virological superiority
of lamivudine/abacavir compared with either zidovu-
dine/lamivudine or zidovudine/abacavir beyond 5 years.
Further, the benefits from this regimen in terms of growth
identified over the short-term appear to persist and even
increase over time. Although nelfinavir is no longer a
preferred first-line option in children, we do not consider
there to be strong a priori reasons for qualitatively different
results with the main choices available to paediatricians
today (efavirenz, nevirapine, kaletra).
pyright © Lippincott Williams & Wilkins. Unauthor
Only one child died and two developed AIDS over a
median of nearly 5 years additional follow-up after week
48, all these events occurring within the first 3 years. The
single death (from lymphoma) may not have been
preventable with ART in any case. In accordance with the
week 48 results [10], significant differences between the
NRTI groups in terms of increases in CD4 percent were
not apparent at 5 years; although adjustment for natural
variation in absolute CD4 counts with age [15] suggested
greater CD4 cell gains may have occurred in the
lamivudine/abacavir group in line with changes in
HIV-1 RNA and growth. Thus overall, in spite of
differences in virological and growth outcomes, children
appear to do well clinically and immunologically on
all regimens.

Suppression of HIV-1 viral load was sustained at similar
levels between 1 and 5 years and overall less than one-
third of children switched to second-line therapy (three
or more new drugs compared to the original regimen),
lowest in the lamivudine/abacavir group. Further, in the
lamivudine/abacavir group, only 22% had ever sub-
stituted or added one or more drugs at a time of
incomplete viral suppression (HIV-1 RNA > 400 copies/
ml) when resistance potentially could have arisen. There
were also clear trends to longer use of this combination as
dual NRTI and less use of other non-trial PIs and
NNRTIs in this group. This is encouraging; also
considering that nelfinavir is a relatively low potency
PI with a high pill burden and relatively low acceptability
by self-report from carers and children in PENTA 5 [17].
Few data on rates of drug substitutions and switch to
second-line therapy have been reported in paediatric
cohort studies, although anecdotally rates appear to be
lower than in adults, most likely due to a combination of
more limited drug choices for children, innate con-
servatism among parents and paediatricians and the fact
that children frequently maintain clinical and immuno-
logical benefit in the face of virological failure. In this
study, more substitutions occurred for non-failure and
non-toxicity reasons, reflecting clinical practice and
particularly efforts to simplify therapy, which are often
not captured in short-term trials.

The extended period of randomized treatment despite
continuing viral replication in some children allowed a
detailed exploration of resistance evolution according to
NRTIs received in 16 children. These data suggest that
the order and pattern of resistance may be dependent on
the combinations of NRTI utilized, which in turn can
potentially determine cross resistance patterns to other
reverse transcriptase inhibitors. The most striking
differences were observed between children on zidovu-
dine/lamivudine and lamivudine/abacavir. In the former,
the initial emergence of M184V was followed by
thymidine analogue mutations, generally of the TAM-1
pathway. This is now a well-recognized pattern within
clinical practice [18]. By contrast resistance in the
ized reproduction of this article is prohibited.
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lamivudine/abacavir group was characterized by the
initial appearance of M184V plus K65R and/or L74V. It
has previously been observed that the poor fitness of
viruses containing both 65 and 74 mutations explains the
absence of such mutational patterns in clinical databases
[19,20], and that these mutations are not found on the
same genome [21]. However, we observed the co-
existence of these mutations in three children receiving
this combination, as also described by Lanier et al. [22],
although by consensus sequencing of plasma virus. It is
interesting to speculate whether the co-existence of
M184V in all three cases facilitated ongoing replication,
although previous studies demonstrate the initial emer-
gence of M184V and K65R on different genome [23].
Nevertheless, the relative fitness disadvantage of such
viruses may explain the modest viral load rebound
observed for these children.

It is important to speculate on the relative risks and
benefits of a lamivudine/labacavir combination; to what
degree should the potential for emergence of such
resistance patterns be counterbalanced by the clear
virological advantages and improved growth with this
combination for children, as demonstrated in this study?
Phenotypic assessment of viruses containing K65R does
indeed demonstrate extensive cross resistance to all
nucleoside/nucleotide analogues other than zidovudine
[24]. However, more data regarding in vivo activity of
non-zidovudine nucleoside analogues in the face of this
mutation are required before developing evidence-based
drug sequencing strategies. At the present time, the
relative advantages of being infected with a virus
containing extensive TAMs with M184V against one
containing K65R, L74Vand M184V remain unclear, and
we consider that treatment regimens be guided by
virological and clinical efficacy data.

Historically zidovudine has been preferred as a first-line
NRTI. However abacavir has been added to the list of
NRTI recommended for first-line therapy in the revised
(2006) WHO guidelines [25] and is commonly used in
Europe [11]. Of all antiretrovirals, abacavir is one of the
NRTIs with least effect on mitochondrial DNA [26,27],
and, unlike zidovudine, has little haematologic toxicity
which may be important in settings where malaria is
common. In addition, toxicity rates to abacavir are likely
to be lower in African compared with Caucasian children
because of polymorphisms leading to less abacavir
hypersensitivity in Africans, although clinical vigilance
for the presence of hypersensitivity remains paramount.
The rates of adverse reactions to abacavir were
considerably lower than to nevirapine in African adults
in a recently reported double-blind substudy of DART,
the Nevirapine Or Abacavir (NORA) trial [28]. Of
additional value for adherence, abacavir and lamivudine
can be given once daily; the PENTA 13 trial showed
equivalent pharmacokinetics and continued viral load
suppression in children over 3 years of age after switching
opyright © Lippincott Williams & Wilkins. Unauth
from twice to once daily lamivudine and/or abacavir [29].
Further lamivudine and abacavir are low volume,
reasonably pleasant tasting liquids, whereas zidovudine
liquid has higher volume and requires storage in brown
glass containers because of light sensitivity. Simplifying
ART for children and carers is an important objective in
HIV management, and may be of particular value for
children approaching teenage years. If fixed dose
combination ‘baby tablets’ of abacavir/lamivudine could
be made, this could add an important potent simple once-
daily alternative to the inconvenient single liquid
formulation NRTI drugs currently available for children
in resource-limited settings. Five-year data suggest that
lamivudine/abacavir is more effective in terms of
virological response and increase in height and weight
than zidovudine/lamivudine or zidovudine/abacavir and
should be preferred as first-line NRTI backbone in triple
therapy regimens.
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M. Debré, R. de Groot, M. Della Negra, D. Duicelescu, A.
Faye, C. Giaquinto (chairperson), D.M. Gibb, C. Griscelli,
I. Grosch-Wörner, C. Kind, M. Lallemant, J. Levy,
H. Lyall, M. Marczynska, M.J. Mellado Peña, D. Nadal,
C. Peckham, J.T. Ramos Amador, L. Rosado, C. Rudin,
H. Scherpbier, M. Sharland, M. Stevanovic, P.A. Tovo,
G. Tudor-Williams, N. Valerius, A.S. Walker, U.
Wintergerst, V. Wahn.

PENTA 5 DSMC
C. Hill (chairperson), P. Lepage, A. Pozniak, S. Vella.
Secretary R. Withnall
orized reproduction of this article is prohibited.



Co

954 AIDS 2007, Vol 21 No 8
Participating Centres
�Pharmacists, ��Virologists
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Köln: T. Simon, R. Vossen�, H. Pfister��; Universitäts-
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