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Objective: To investigate predictors of continued HIV RNA viral load suppression in
individuals switched to abacavir (ABC), lamivudine (3TC) and zidovudine (ZDV) after
successful previous treatment with a protease inhibitor or non-nucleoside reverse
transcriptase inhibitor-based combination antiretroviral therapy.

Design and methods: An observational cohort study, which included individuals in the
Swiss HIV Cohort Study switching to ABC/3TC/ZDV following successful suppression
of viral load. The primary endpoint was time to treatment failure defined as the first
of the following events: two consecutiveviral load measurements > 400 copies/ml
under ABC/3TC/ZDV, one viral load measurement > 400 copies/m| and subsequent
discontinuation of ABC/3TC/ZDV within 3 months, AIDS or death.

Results: We included 495 individuals; 47 experienced treatment failure in 1459
person-years of follow-up [rate =3.22 events/100 person-years; 95% confidence inter-
val (95% Cl), 2.30-4.14]. Of all failures, 62% occurred in the first year after switching to
ABC/3TC/ZDV. In a Cox regression analysis, treatment failure was independently
associated with earlier exposure to nucleoside reverse transcriptase inhibitor (NRTI)
mono or dual therapy [hazard ratio (HR), 8.02; 95% Cl, 4.19-15.35) and low CD4 cell
count at the time of the switch (HR, 0.66; 95% Cl, 0.51-0.87 by +100 cells/ul up to
500 cells/w.l). In patients without earlier exposure to mono or dual therapy, AIDS prior to
switch to simplified maintenance therapy was an additional risk factor.

Conclusions: The failure rate was low in patients with suppressed viral load and switch
to ABC/3TC/ZDV treatment. Patients with earlier exposure to mono or dual NRTI
therapy, low CD4 cell count at time of switch, or AIDS are at increased risk of treatment
failure, limiting the use of ABC/3TC/ZDV in these patient groups.
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Introduction

Triple nucleoside reverse transcriptase inhibitor (NRTI)
therapy with abacavir (ABC), lamivudine (3TC) and
zidovudine (ZDV) accounts for approximately 10% of all
combination antiretroviral therapy (cART) prescriptions
in the Swiss HIV Cohort Study (SHCS) since the
introduction of the fixed-dose formulation in Switzerland.
The main advantages of ABC/3TC/ZDV are a very low
pill burden (two pills per day), the association with
favourable total cholesterol and triglyceride levels [1-5],
and few drug interactions. Although clinical trials have
established similar efficacy of ABC/3TC/ZDV as initial
therapy compared to two class regimens with indinavir or
nelfinavir [6—8], it was inferior to efavirenz-containing
regimens [9]; in consequence, current treatment guidelines
do not recommend the use of first-line therapy with
ABC/3TC/ZDV [10,11].

Evidence from clinical trials indicates that ABC/3TC/
ZDV as simplified maintenance therapy may be a valid
option in patients after previous successful protease
inhibitor (PI) or non-nucleoside reverse transcriptase
inhibitor (NNRTTI)-based combination antiretroviral
therapy (cART) [1-4,12,13]. The likelihood of treatment
failure in individuals who harbour resistance due to prior
suboptimal antiretroviral therapy with NRTI mono or dual
therapy is, however, increased [1,3,4]. There is only limited
evidence from observational data on the effectiveness of
ABC/3TC/ZDV as maintenance therapy. In two studies
[14,15], a slightly higher rate of viral rebound compared to
efavirenz-based regimens has been found.

The purpose of the present study was to describe the
characteristics of patients being switched to ABC/3TC/
ZDV after previous successful treatment with PI or
NNRTI-based ¢cART in a large cohort, to identify
predictors for continued successful viral suppression and
to characterize multi-NRTI or ABC/3TC/ZDV resist-
ance mutations after treatment failure.

Methods

The Swiss HIV Cohort Study (SHCS, www.shcs.ch) is a
prospective cohort study with continuing enrollment of
HIV-infected individuals and biannual follow-up wvisits
in seven centers and specialized private practices in
Switzerland. Antiretroviral treatment is documented in
detail within the SHCS. RNA viralload (VL) and CD4 cell
counts from registered individuals are electronically
transferred from the center laboratories at follow-up or
routine visits to the SHCS data center. HIV genotypic drug
resistance testing is performed within the SHCS by the four
laboratories in Switzerland authorized by the Federal
Oftice of Public Health. All laboratories perform popu-
lation-based sequencing of the full protease gene and in
minimum codons 28 to 225 of the reverse transcriptase

gene using a variety of commercial assays (Viroseq Vs.1 PE
Biosystems, R otkreuz, Switzerland; Virsoseq Vs. 2, Abbott
AG, Baar, Switzerland; vircoTYPE HIV-1 Assay, Virco
Lab, Mechelen, Belgium) and in-house methods [16].
Genotypic resistance data from routine clinical testing and
from studies is stored in the SHCS resistance database using
SmartGene’s Integrated Database Network System (IDNS
Version 3.3.0; SmartGene, Zug, Switzerland). Available
drug resistance tests collected until October 2006 were
considered for this analysis.

We included patients who received a PI or NNRTI-based
regimen for at least 3 months prior to switching to ABC/
3TC/ZDV as asingle triple NRTT therapy, had a viralload
< 400 copies/ml at the time of the switch and at least two
subsequent viral load measurements under ABC/3TC/
ZDV or reached the primary endpoint.

The primary endpoint was time to treatment failure defined
as the occurrence of the first of the following events:
two consecutive viral load measurements > 400 copies/ml,
one viral load measurement > 400 copies/ml and sub-
sequent discontinuation of ABC/3TC/ZDV within
3 months, AIDS or death under ABC/3TC/ZDV. Patients
without an event were censored at their last viral load
measurement under ABC/3TC/ZDV. The secondary
endpoint was based on a stricter definition of treatment
failure according to an intention-to-treat approach and
included all of the events above plus discontinuation of
ABC/3TC/ZDV for any reason.

The primary and the secondary endpoint were analyzed
with a multiple Cox regression analysis with the following
covariates: age, gender, risk category for HIV trans-
mission [injection drug user (IDU) versus other], basic
education (completed 9 years of mandatory schooling or
less versus higher), prior AIDS or hepatitis C, earlier
exposure to NRTI mono or dual therapy for > 30 days,
type of previous cART, and CD4 cell count at the time of
the switch. CD4 cell count was modeled as a linear spline
with one knot at 500 cells/ .l

We also described mutations associated with multi-NRTT
or ABC/3TC/ZDV resistance [17] based on available
resistance tests prior to start of ABC/3TC/ZDV and after
treatment failure. Pl-relevant mutations were not
evaluated in the present study.

All reported confidence intervals are two-sided 95%
confidence intervals (CI). Analyses were performed with
SAS 9.1 (SAS Institute, Cary, North Carolina, USA) and
R version 2.3.1 [18].

Results

In the SHCS database, a total of 1187 treatment episodes
with ABC/3TC/ZDV from 998 patients are recorded
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between July 1997 and September 2006. Single ABC/
3TC/ZDV has been the second most used cART in the
SHCS since the introduction of the fixed-dose trizivir
formulation in Switzerland in July 2001: ABC/3TC/
ZDV accounts for 10.6% of the observed exposure to
cART; an additional 3.2% of the observed exposure is
ABC/3TC/ZDV in combination with PI, NNRTI or
additional NRTI; the most used cART in the SHCS is
efavirenz+3TC/ZDV with 11.4%. The inclusion criteria
of this study were fulfilled by 495 patients. Patients were
excluded because they started on ABC/3TC/ZDV as
first-line therapy (n=100), after a treatment interruption
(n=105) or after a regimen other than PI or NNRTI-
based cART (n=103). An additional 65 patients were
excluded because they were switched from a PI or
NNRTI-based regimen and had stayed less than 3 months
on that regimen, 49 individuals had no wviral load
measurement or a measurement > 400 copies/ml at the
time of the treatment switch and 75 individuals had less
than two follow-up RNA measurements under ABC/
3TC/ZDV without reaching the primary endpoint.

Baseline characteristics of the 495 included patients are
displayed in Table 1. The majority of patients were male
(72%), median age was 40 years and median time from
first prescription of any antiretroviral therapy until ABC/
3TC/ZDV start was 2.86 years; 20% had earlier exposure
to NRTI mono or dual therapy. Forty-two patients had
two consecutive viral load measurements > 400 copies/
ml under earlier antiretroviral therapy (ART) sampled at
least 6 months after ART start and any ART interruption
(but, as required by our inclusion criteria, their viral load
at the time of the switch to ABC/3TC/ZDV was
<400 copies/ml); 37 of these 42 patients had earlier
exposure to NRTI mono or dual therapy. This may,
however, underestimate the number of patients with
nonsuppressed viral load under ART as 26 patients
initiated first ART prior to July 1995 (when viral load
collection was introduced into the SHCS) and a further
135 patients started ART prior to registration into
the SHCS.

Median duration of follow-up from ABC/3TC/ZDV
start to the last available viral load measurement under
ABC/3TC/ZDV was 3.26 years. Eighty-two percent of
the observed exposure to ABC/3TC/ZDV was after the
fixed-dose formulation was introduced in Switzerland in
July 2001. Discontinuation of ABC/3TC/ZDV was
documented in 227 (46%) patients; the median length of a
treatment episode was 4.37 years [Kaplan-Meier estimate,
95% CI: 3.76—5.38 years]. Toxicity was the reason for
20 (9%) of the ABC/3TC/ZDV stops (three stopped due
to a hypersensitivity reaction) and the major reason for
stopping was unspecified for 126 (56%) of the patients.
Subsequent treatment was Pl or NNRTI-based cART for
55 patients; 31 patients switched to another ART
regimen; 111 patients interrupted treatment, 36 of them
were on an ongoing treatment interruption, the others
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Table 1. Baseline characteristics of 495 subjects switched to
abacavir/lamivudine/zidovudine (ABC/3TC/ZDV) after being
successfully treated with a protease inhibitor (PI) or non-nucleoside
reverse transcriptase inhibitor (NNRTI)-based combination
antiretroviral therapy (cART) for at least 3 months.

Summary statistic:

n (%) or
Characteristic median (IQR)
Gender: female 137 (28%)
Age at first CART (years) 40 35to 49
Most likely source of infection
Heterosexual 196  (40%)
Homosexual 221 (45%)
IDU 64 (13%)
Other 14 (3%)
Basic education 104 (21%)
Prior AIDS 91  (18%)
Hepatitis C 78  (16%)
Year of ABC/3TC/ZDV begin 2001 2000 to 2002
Time from first ART to ABC/3TC/ZDV 2.86 1.441to04.33
begin (years)
Earlier exposure to NRTI mono 98  (20%)
or dual therapy for >30 days
Type of previous cart
Boosted PI 95  (19%)
Single PI 252 (51%)
NNRTI 148  (30%)
CD4 cell count (cells/pl) at start of ART? 262 142 to 378
CD4 cell count (cells/ul) at start of 521 370to 738
ABC/3TC/ZDV
Viral load at start of ART (log;ocopies/ml)* 492 4.29 to 5.36
Nonsuppressed viral load on earlier ART® 42 (8%)

ART, antiretroviral therapy; IDU, injection drug use; IQR, interquar-
tile range; NRTI, nucleoside reverse transcriptase inhibitor.
“Start of ART refers to the first prescription of any antiretroviral
therapy. CD4 cell count and viral load at start of ART were missing
for 112 and 141 subjects, respectively.

Refers to patients with two consecutive viral load measurements
> 400 copies/ml under earlier ART sampled at least 6 months after
ART start and any ART interruption.

restarted treatment after a median of 96 days; six patients
died and 24 were lost to follow-up.

Forty-seven of the 495 subjects experienced treatment
failure (39 viral load failures, two AIDS cases, six deaths)
in 1459 person-years of follow-up (rate =3.22 events/
100 person-years; 95% CI, 2.30—4.14); failure rates in
patients with and without earlier exposure to NRTI
mono or dual therapy were 10.80/100 person-years (95%
CI, 7.00-14.61) and 1.36/100 person-years (95% CI,
0.70-2.03), respectively. The treatment failure rate
strongly decreased over time: the rate was of 6.46/100
person years (95% CI, 4.11-8.81) in the first year of
ABC/3TC/ZDV administration and 2.22/100 person
years (95% CI, 1.19-3.24) in years 2—4; 29 (62%) of the
events occurred in the first year of treatment and no
events later than 4 years were observed. Similar decreases
were observed in the subgroups of patients with and
without earlier exposure to NRTI mono or dual therapy.
An additional 185 patients discontinued ABC/3TC/
ZDV before reaching the primary endpoint. The
cumulative incidence functions of events constituting

2203



2204 AIDS 2007, Vol 21 No 16
AIDS or death under ABC/3TC/ZDV
054 ... Viral rebound [T
~~~~~~~ - ABC/3TC/ZDV stop for other reasons - '
0.4 +
2 03-
= -
< -
e} s
°
o 0.2 T
01~ . e
.-a"‘:: -----
0.0 H ————
495 393 312 247 151 78 33 14  patients at risk
T T T T T T T T T
0 1 2 3 4 5 6 7 8

Years since ABC/3TC/ZDV start

Fig. 1. Cumulative incidence functions of events constituting the primary and the secondary endpoint. Viral rebound refers to
two consecutive viral load measurements > 400 copies/ml or one viral load > 400 copies/ml| and subsequent discontinuation of
abacavir/lamivudine/zidovudine (ABC/3TC/ZDV) within 3 months.

the primary and secondary endpoint are displayed in
Fig. 1.

Results from the multiple Cox regression analysis of time
to treatment failure are shown in Table 2. Treatment
failure was independently associated with earlier exposure
to NRTI mono or dual therapy [hazard ratio (HR) 8.02;
95% CI, 4.19—-15.35; P < 0.001] and low CD4 cell count
at the time of the switch (HR 0.66; 95% CI, 0.51-0.87 by
100 cells/wl higher up to 500 cells/ul, P=0.003) whereas
CD4 cell count values above 500 cells/pl and other
covariates including type of previous cART, a basic
education and IDU HIV transmission were not significant.
In the subset of patients without earlier exposure to NRTI
mono or dual therapy, low CD4 cell count (HR 0.48; 95%
CI, 0.31-0.75 by 100 cells/pl higher up to 500 cells/pl,

P=0.001) and prior AIDS (HR 3.78; 95% CI, 1.32—
10.81; P=10.01) were independent predictors of treatment
failure. In 185 patients without earlier exposure to NRTI
mono or dual therapy, without AIDS and with a CD4 cell
countat the time of the switch > 500 cells/ .l only one viral
load failure and three deaths occurred in 550 person-years

of follow-up.

Modelling the influence of CD4 cell count with a more
flexible natural cubic spline with five degrees of freedom
instead confirmed the effect of CD4 cell count on
treatment failure (data not shown). Viral load at first
prescription of any antiretroviral therapy was not included
in the multiple regression analysis because it was measured
a median time of 2.86 years prior to the switch to ABC/
3TC/ZDV, not available for 141 (28%) of the patients and

Table 2. Results of multiple Cox regression for time to treatment failure and time to treatment failure or abacavir/lamivudine/zidovudine
(ABC/3TC/ZDV) stop.

Time to treatment failure or

Time to treatment failure ABC/3TC/ZDV stop

Parameter HR 95% ClI P HR 95% ClI P
Age: by +10 years 1.33 0.98-1.79 0.07 0.95 0.83-1.09 0.46
Female gender 1.33 0.64-2.79 0.45 1.44 1.07-1.94 0.02
Transmission: IDU 1.18 0.40-3.50 0.76 1.03 0.62-1.71 0.92
Basic education 1.11 0.57-2.17 0.76 1.06 0.77-1.46 0.70
Prior AIDS 1.66 0.84-3.27 0.15 1.22 0.88-1.71 0.23
Prior hepatitis C 1.68 0.61-4.65 0.32 1.51 0.95-2.40 0.09
Earlier exposure to NRTI mono or dual therapy for >30 days 8.02 4.19-15.35 <0.001 1.58 1.17-2.12 0.003
Previous cART: NNRTI 1.33 0.67-2.63 0.41 0.96 0.70-1.31 0.80
CD4 cell count at ABC/3TC/ZDV start

by +100 (up to 500 cells/p.l) 0.66 0.51-0.87 0.003 1.03 0.89-1.19 0.73

by +100 (> 500 cells/pl) 1.06 0.90-1.25 0.47 0.96 0.90-1.03 0.25

CART, combination antiretroviral therapy; Cl, confidence interval; HR, hazard ratio; IDU, injection drug use; NNRTI, non-nucleoside reverse
transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor.
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not significant in univariate and multivariate complete-
case analyses (P=0.75 and 0.85, respectively). Including
current intravenous drug use as a covariate also did not
significantly improve the fit (data not shown). In an
exploratory analysis, nonsuppressed viral load under
earlier ART was included as an additional covariate and it
was highly statistically significant (HR 3.88; 95% CI,
1.91-7.88; P < 0.001); the covariates earlier exposure to
NRTI mono or dual therapy and low CD4 cell count at
the time of the switch remained significant in this
extended model. The effect of earlier nonsuppressed viral
load under ART was constrained to patients with prior
exposure to mono or dual NRTI therapy as only five
other patients were previously nonsuppressed under ART
and none of them experienced treatment failure.

Sensitivity analyses which slightly varied the primary
endpoint (either counting any increase in viral load to levels
> 400 copies/ml as an event or censoring AIDS and death
cases instead of counting them as events) or which included
patients with a documented viral load <50 copies/ml at
the time of the switch only lead to highly consistent results
with similar effect sizes. Earlier exposure to mono or dual
therapy remained an independent predictor for time to
treatment failure or stopping ABC/3TC/ZDV for any
reason (HR 1.58, 95% CI, 1.17-2.12; P=0.003) and
female patients were more likely to have an event (HR

1.44; 95% CI, 1.07-1.94; P=0.02).

Prior to start of ABC/3TC/ZDV, 107 resistance tests
from 98 (20%) patients were documented: 56 were taken
while the patient was treatment naive, five while on a
treatment interruption, 36 while on cART, nine while
on NRTI mono or dual therapy and one while on
PI-monotherapy. Mutations associated with multi-NRTI
or ABC/3TC/ZDV resistance were detected in 16 of
these resistance tests (nine while on single PI cART, six
while on NRTI mono or dual therapy, one while on PI-
monotherapy): 6-M41L, 7-D67N, 7-K70R, 6-M184V,
1-L210W, 7-T215Y, 1-T215E 4-K219Q, 2-K219E. Nine
of the 98 patients (six of them with prior mutations)
subsequently experienced treatment failure.

Resistance tests after viral rebound but prior to stopping
ABC/3TC/ZDV were available for 27 (69%) of the
39 patients — 18 of these 27 patients had earlier exposure
to NRTT mono or dual therapy for > 30 days and 11 had
documented nonsuppressed viral load on earlier
ART (nine of them under earlier NRTI mono or dual
therapy). Only three patients had no documented
multi-NRTI or ABC/3TC/ZDV mutations; the most
frequent mutations were 24-M184V, 15-M41L,
14-D67N, 13-T215Y, 12-K70R and 10-L210W (Table 3).
In five patients with prior mono- or dual-NRTT having
resistance tests performed before ABC/3TC/ZDV
initiation and after viral rebound, both earlier mutations
and newly emergent mutations after treatment failure
were detected in all subjects.
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Table 3. Genotypic resistance after treatment failure and before
abacavir/lamivudine/zidovudine (ABC/3TC/ZDV) discontinuation,
available in 27 (69%) of the 39 patients experiencing viral rebound.

Frequency (%)

Mutations associated with multi-NRTI or
ABC/3TC/ZDV resistance
M41L, M184V, L210W, T125Y
M184V
M41L, D67N, M184V, L210W, T125Y
D67N, K70R, M184V, K219Q
M41L, D67N, K70R, M184V, L210W, T125Y
D67N, K70R, M184V, K219E
D67N, K70R, M184V, T125F
D67N, K70R, Y115F, M184V, K219Q
K70R, M184V, K219E
M41L, D67N, K70R, M184V, T125F, K219E
M41L, D67N, K70R, M184V, T125F, K219Q
M41L, D67N, K70R, M184V, T125Y,
T125F, K219E
M41L, D67N, M184V, T125Y
M41L, K70R, M184V, L210W, T125Y
M41L, M184V, T125Y
Wild-type virus

_, e a S NN W W N
i S i AR DDADMDMN

—_ =
—_

NRTI, nucleoside reverse transcriptase inhibitor.

Discussion

In this analysis of the SHCS we investigated 495 patients
with successful suppression of viral load who switched to
ABC/3TC/ZDV. We confirmed a higher failure rate of
ABC/3TC/ZDV in patients with earlier exposure to
NRTI mono or dual therapy in comparison with patients
without [1,3,4,15,19]. Failure rates decreased with
increasing exposure to ABC/3TC/ZDV and 62% of
the observed events occurred in the first year of therapy.
In a multiple Cox regression analysis low CD4 cell count
and in the subset of patients without earlier exposure to
mono or dual NRTTI therapy prior AIDS were additional
risk factors for treatment failure. In exploratory analyses,
earlier nonsuppressed viral load under ART was an
additional risk factor for patients with prior NRTI mono
or dual therapy.

We confirmed that failure rates under ABC/3TC/ZDV
were low; indeed, our observed failure rates were rather
lower in comparison with other publications where the
rate of viral rebound rate per 100 person-years under ABC
as the ‘third’ drug ranged from 3.4 to 7.9 in pre-cART
naive and 9.9 to 18.6 in pre-cART NRTI experienced
patients [14,15,19]. One possible explanation for our
findings is the longer follow-up period of patients in our
study with decreasing failure rates over increasing exposure
time to ABC/3TC/ZDV. Another explanation may be
that patients in our study were more conservatively selected
as evidenced by the high median CD4 cell count of
521 cells/pl at the time of the switch to ABC/3TC/ZDV.

Data from this analysis indicate that CD4 cell count below
500 cells/wl at the time of switching to ABC/3TC/ZDV
was predictive for treatment failure even when AIDS
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cases and deaths were censored in sensitivity analyses. This
important finding has not been previously documented
and if confirmed in other cohort studies should guide
clinicians to carefully consider whether to switch patients
with lower CD4 cell counts to ABC/3TC/ZDV.

Independent predictors for the secondary endpoint (time
to treatment failure or stop of ABC/3TC/ZDV for any
reason) were earlier exposure to NRTI mono or dual
therapy and female gender. Females had similar rates of
treatment failure but stopped ABC/3TC/ZDV therapy
more frequently.

Resistance testing among ABC/3TC/ZDV patients with
viral rebound showed mutations associated with NRTI
resistance in 89% of available sequences. The observed
resistance pattern consisted almost exclusively of thymi-
dine analogue mutations (TAM) in combination with the
M184V mutation and it is known that such resistance
mutations can be present in archived form in patients who
were previously on incompletely suppressive cART and
may re-emerge during a subsequent virologic failure on
ABC/3TC/ZDV [1]. As has previously been shown,
neither the ABC-associated K65R mutation nor the
L74V mutation were selected in the presence of ABC/
3TC/ZDV [20,21]. The lack of selection of these
mutations in the presence of ZDV is due to a bidirectional
antagonism between K65R and TAMs [22].

The strength of our analysis is the inclusion of a well
defined patient population with suppressed viral load at
baseline and then being switched to ABC/3TC/ZDV
therapy. We excluded patients with initial triple nucleo-
side therapy with ABC/3TC/ZDV because it has been
shown to be inferior to NNRTI regimens in randomized,
clinical trials [9]. Our long-term follow-up data with a
median follow-up of over 3 years further support the
continued virologic efficacy of ABC/3TC/ZDV in
patients who switch to this regimen without a history
of prior NRTI mono or dual therapy and are in
agreement with other published long-term data [23,24].

Finally, there are several important limitations of the
present study. While adherence information is known to
be associated with optimal viral suppression [25], this
information has only been collected within the SHCS
since 2003 and could thus not be included in our analysis.
We did however include education and current
intravenous drug use, which were correlated with
nonadherence (defined as taking < 95% of doses) [25]
in the primary or sensitivity analyses. Second, viral load
measurements at start of first ART were missing for
141 patients mainly due to registration into the SHCS
after ART initiation or initiation of ART prior to July
1995. In addition, results from resistance tests prior to the
start of ABC/3TC/ZDV were only available in a subset of
98 patients and the available resistance data does not allow
the rigorous determination of whether resistance was

acquired previously or under ABC/3TC/ZDV. Third,
the rate of patients stopping ABC/3TC/ZDV without
prior treatment failure was relatively high. We censored
these patients for our primary analysis and used standard
survival analysis which requires non-informative censor-
ing, that is the assumption that censored patients would
have had the same failure rate if they had stayed on ABC/
3TC/ZDV as those remaining at risk. This assumption
may, however, only be approximately true. Fourth, we
decided not to define a comparator regimen in our study.
Although our study population was based on individuals
with suppressed viral load at baseline indicating sufficient
drug adherence, the characteristics determining the
choice of different simplification regimens may be related
to the subsequent propensity to experience viral rebound.
For example, only five out of 397 patients without prior
exposure to NRTI mono or dual therapy experienced
earlier nonsuppressed viral load under cART in our study
population. On the other hand, intravenous drug users
with higher adherence problems in methadone substi-
tution programs may be more likely switched to a triple
nucleoside regimen due to drug—drug interactions from
NNRTI-based regimens and methadone and thus
experience higher failure rates. Such bias can only be
controlled by a randomized controlled trial design. Given
the observational nature of the present dataset we
therefore abstained from choosing a comparison group.
Finally, other criteria than treatment failure should also be
considered when deciding whether a patient can be
switched to ABC/3TC/ZDV. We did not look into
metabolic changes associated with switches to triple
nucleoside therapy with ABC/3TC/ZDV but previous
studies have shown that triple nucleoside therapy with
ABC/3TC/ZDV is associated with more favorable lipid
profiles [1-5]. On the other hand, extended exposure to
zidovudine may contribute to lipoatrophy although the
risk is lower compared to patients on stavudine [26].

In conclusion, observed treatment failure rates on ABC/
3TC/ZDV were low. In patients with suppressed viral
load and normalized CD4 cell counts and without earlier
exposure to NRTI mono or dual therapy or prior AIDS,
the combination ABC/3TC/ZDV remains an effective
maintenance regimen.

Acknowledgements

We thank the following members of the SHCS resistance
group for granting us access to the resistance data:
J. Boni, P. Burgisser, T. Klimkait, B. Ledergerber,
M. Rickenbach.

The members of the Swiss HIV Cohort Study are M.
Battegay, E. Bernasconi, J. Boéni, H. Bucher, Ph.
Birgisser, S. Cattacin, M. Cavassini, R. Dubs, M. Egger,
L. Elzi, P. Erb, M. Fischer, M. Flepp, A. Fontana, P.
Francioli (President of the SHCS, Centre Hospitalier

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Viral suppression after switch to ABC/3TC/ZDV Wolbers et al.

Universitaire Vaudois, CH-1011- Lausanne), H. Furrer
(Chairman of the Clinical and Laboratory Committee),
M. Gorgievski, H. Giinthard, H. Hirsch, B. Hirschel, 1.
Hosli, Ch. Kahlert, L. Kaiser, U. Karrer, C. Kind, Th.
Klimkait, B. Ledergerber, G. Martinetti, B. Martinez, N.
Miiller, D. Nadal, M. Opravil, E Paccaud, G. Pantaleo,
M. Rickenbach (Head of Data Center), C. Rudin
(Chairman of the Mother & Child Substudy), P. Schmid,
D. Schultze, J. Schiipbach, R. Speck, P. Tafté, P. Tarr, A.
Telenti, A. Trkola, P. Vernazza (Chairman of the
Scientific Board), R. Weber, S. Yerly.

Sponsorship: This study has been financed in the
framework of the Swiss HIV Cohort Study, supported
by the Swiss National Science Foundation (SNF grant #
3347-069366). The Basel Institute for Clinical Epide-
miology is supported by grants from santesuisse and
the Gottfried and Julia Bangerter-Rhyner-Foundation
and received an unrestricted educational grant from
GlaxoSmithKline for the present study. Further support
for resistance testing was provided by the SNF grant
#3247B0-112594/1 and SHCS project # 470.

Conflict of interest: All funding sources had no role in
the design, data collection, analysis, or interpretation
of the study or in the decision to submit the manuscript
for publication.

References

1. Opravil M, Hirschel B, Lazzarin A, Furrer H, Chave JP, Yerly S,
et al. A randomized trial of simplified maintenance therapy
with abacavir, lamivudine, and zidovudine in human immu-
nodeficiency virus infection. / Infect Dis 2002; 185:1251-1260.

2. Markowitz M, Hill-Zabala C, Lang ], Dejesus E, Liao Q, Lanier
ER, et al. Induction with abacavir/lamivudine/zidovudine plus
efavirenz for 48 weeks followed by 48-week maintenance with
abacavir/lamivudine/zidovudine alone in antiretroviral-naive
HIV-1-infected patients. / Acquir Inmune Defic Syndr 2005;
39:257-264.

3. Bucher HC, Kofler A, Nuesch R, Young J, Battegay M, Opravil
M. Meta-analysis of randomized controlled trials of simplified
versus continued protease inhibitor-based antiretroviral
therapy in HIV-1-infected patients. A/DS 2003; 17:2451-
2459.

4. Martinez E, Arnaiz JA, Podzamczer D, Dalmau D, Ribera E,
Domingo P, et al. Substitution of nevirapine, efavirenz, or
abacavir for protease inhibitors in patients with human im-
munodeficiency virus infection. N Engl/ | Med 2003; 349:1036—
1046.

5. Glass TR, Ungsedhapand C, Wolbers M, Weber R, Vernazza PL,
Rickenbach M, et al. Prevalence of risk factors for cardiovas-
cular disease in HIV-infected patients over time: the Swiss HIV
Cohort Study. HIV Med 2006; 7:404-410.

6. Staszewski S, Keiser P, Montaner ], Raffi F, Gathe ], Brotas V,
et al. Abacavir-lamivudine-zidovudine vs indinavir-lamivudine-
zidovudine in antiretroviral-naive HIV-infected adults: A rando-
mized equivalence trial. JAMA 2001; 285:1155-1163.

7. Vibhagool A, Cahn P, Schechter M, Smaill F, Soto-Ramirez L,
Carosi G, et al. Triple nucleoside treatment with abacavir plus
the lamivudine/zidovudine combination tablet (COM) com-
pared to indinavir/COM in antiretroviral therapy-naive adults:
results of a 48-week open-label, equivalence trial (CNA3014).
Curr Med Res Opin 2004; 20:1103-1114.

8. Matheron S, Descamps D, Boue F, Livrozet JM, Lafeuillade A,
Aquilina C, et al. Triple nucleoside combination zidovudine/
lamivudine/abacavir versus zidovudine/lamivudine/nelfinavir
as first-line therapy in HIV-1-infected adults: a randomized
trial. Antivir Ther 2003; 8:163-171.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

20.

21.

22.

23.

24.

25.

26.

Gulick RM, Ribaudo HJ, Shikuma CM, Lustgarten S,
Squires KE, Meyer WA lI, et al. Triple-nucleoside regimens
versus efavirenz-containing regimens for the initial treatment
of HIV-1 infection. N Engl ] Med 2004; 350:1850-1861.
Hammer SM, Saag MS, Schechter M, Montaner JS, Schooley RT,
Jacobsen DM, et al. Treatment for adult HIV infection: 2006
recommendations of the International AIDS Society-USA pa-
nel. JAMA 2006; 296:827-843.

DHHS Panel on Antiretroviral Guidelines for Adults and
Adolescents — A working group of the Office of AIDS Research
Advisory Council (OARAC). Guidelines for the Use of Antiretro-
viral Agents in HIV-T1-Infected Adults and Adolescents - October
10, 2006. (www.AIDSinfo.nih.gov) [Accessed 4 August 2007].
Katlama C, Fenske S, Gazzard B, Lazzarin A, Clumeck N,
Mallolas J, et al. TRIZAL study: switching from successful
HAART to Trizivir (abacavir-lamivudine-zidovudine combina-
tion tablet): 48 weeks efficacy, safety and adherence results.
HIV Med 2003; 4:79-86.

Bonjoch A, Paredes R, Galvez ), Miralles C, Videla S, Martinez E,
et al. Antiretroviral treatment simplification with 3 NRTIs or 2
NRTIs plus nevirapine in HIV-1-infected patients treated with
successful first-line HAART. / Acquir Immune Defic Syndr 2005;
39:313-316.

Cozzi-Lepri A, De Luca A, Phillips AN, Bongiovanni M,
Di Giambenedetto S, Mena M, et al. A comparison between
abacavir and efavirenz as the third drug used in combination
with a background therapy regimen of 2 nucleoside reverse-
transcriptase inhibitors in patients with initially suppressed
viral loads. / Infect Dis 2006; 194:20-28.

Smith CJ, Phillips AN, Hill T, Fisher M, Gazzard B, Porter K,
et al. The rate of viral rebound after attainment of an HIV load
<50 copies/mL according to specific antiretroviral drugs in use:
results from a multicenter cohort study. / Infect Dis 2005;
192:1387-1397.

Yerly S, Vora S, Rizzardi P, Chave JP, Vernazza PL, Flepp M,
et al. Acute HIV infection: impact on the spread of HIV and
transmission of drug resistance. A/DS 2001; 15:2287-2292.
Johnson VA, Brun-Vezinet F, Clotet B, Kuritzkes DR, Pillay D,
Schapiro JM, et al. Update of the drug resistance mutations in
HIV-1: Fall 2006. Top HIV Med 2006; 14:125-130.

R Development Core Team. R: A Language and Environment for
Statistical Computing. R Foundation for Statistical Computing
(www.R-project.org) [Accessed 4 August 2007].

Phillips AN, Ledergerber B, Horban A, Reiss P, Chiesi A, Kirk O,
et al. Rate of viral rebound according to specific drugs in the
regimen in 2120 patients with HIV suppression. A/DS 2004;
18:1795-1804.

Lanier ER, Givens N, Stone C, Griffin P, Gibb D, Walker S, et al.
Effect of concurrent zidovudine use on the resistance pathway
selected by abacavir-containing regimens. HIV Med 2004;
5:394-399.

Winston A, Mandalia S, Pillay D, Gazzard B, Pozniak A. The
prevalence and determinants of the K65R mutation in HIV-1
reverse transcriptase in tenofovir-naive patients. A/DS 2002;
16:2087-2089.

Parikh UM, Bacheler L, Koontz D, Mellors JW. The K65R
mutation in human immunodeficiency virus type 1 reverse
transcriptase exhibits bidirectional phenotypic antagonism
with thymidine analog mutations. / Viro/ 2006; 80:4971-
4977.

Opravil M, Baumann D, Chave JP, Furrer H, Calmy A, Bernasconi
E, et al. Long-term efficacy after switch from protease inhibitor-
containing highly active antiretroviral therapy to abacavir,
lamivudine, and zidovudine. A/DS 2004; 18:2213-2215.
Martinez E, Arnaiz J, de Lazzari E, Cruceta A, Gatell JM, and
NEFA Study Team. 3-year final results of a simplification trial
with nevirapine, efavirenz, or abacavir as substitutes of protease
inhibitors in patients with HIV infection (The NEFA study). 13th
Conference on Retroviruses & Opportunistic Infections, Denver,
USA, 5-8 February 2006 [abstract 521].

Glass TR, De Geest S, Weber R, Vernazza PL, Rickenbach M,
Furrer H, et al. Correlates of self-reported nonadherence to
antiretroviral therapy in HIV-infected patients: the Swiss HIV
Cohort Study. / Acquir Inmune Defic Syndr 2006; 41:385-392.
Young J, Rickenbach M, Weber R, Furrer H, Bernasconi E,
Hirschel B, et al. Body fat changes among antiretroviral-naive
patients on PI- and NNRTI-based HAART in the Swiss HIV
cohort study. Antivir Ther 2005; 10:73-81.

2207


http://www.aidsinfo.nih.gov/
http://www.r-project.org/

	Predictors of optimal viral suppression in patients switched to abacavir, lamivudine, and zidovudine: �the Swiss HIV Cohort™Study
	Introduction
	Methods
	Results
	Discussion
	Acknowledgements


