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Background and Objective—Maximizing the durability of viral suppression is a key goal of
antiretroviral therapy. The objective of AIDS Clinical Trials Group Study 372A was to determine
whether the intensification strategy of adding abacavir to an effective indinavir-dual nucleoside
regimen would delay the time to virologic failure.

Methods—Zidovudine-experienced subjects (n=229) on therapy with indinavir + zidovudine +
lamivudine with plasma HIV-1 RNA levels <500 copies/mL were randomized to abacavir 300 mg
twice daily or placebo. The primary endpoint was the time to treatment failure, defined as a
composite of confirmed virologic failure (2 consecutive HIV-1 RNAs >200 copies/mL) and
treatment discontinuation.

Results—At baseling, the study population was 88% male with a median age of 41 years and
median CD4 cell count of 250/mm3. Median follow-up was 4.4 years. The primary endpoint was
reached in 61/116 of abacavir versus 62/113 of placebo recipients (P = .77); virologic failure
occurred in 34/116 and 42/113 patients, respectively (P = .22). There were no differences in the
proportions of subjects with plasma HIV-1 RNA levels below 50 copies/mL, in CD4 cell count
increases, nor adverse events between the arms. In the study, 17% of subjects developed
nephrolithiasis, 2% experienced abacavir hypersensitivity, and 4.8% experienced at least 1 serious
cardiovascular event (7 [6%)] in the abacavir arm, 4 [3.5%] in the placebo arm). In additional
secondary and post hoc analyses, rates of intermittent viremia, suppression below a plasma HIV-1
RNA level of 6 copies/mL, and HIV-1 proviral DNA levels in peripheral blood mononuclear cells
were not significantly different in the 2 arms.

Conclusions—The strategy of intensification with abacavir in patients who are virologically
suppressed on a stable antiretroviral regimen does not confer a clinical or virologic benefit. As
antiretroviral regimens have become more potent since this trial was completed, it will be even
more difficult to prove that late intensification of already virologically suppressed patients will
add benefit. However, studies are warranted with drugs with new mechanisms of action to
determine whether the level of persistent viremia below 50 copies/mL can be further reduced and
what influence this may have on latent HIV reservoirs.

Keywords
abacavir; antiretroviral therapy; intensification

Effective antiretroviral therapy is dependent upon the ability of combination drug therapy to
suppress viral replication, as measured by the plasma HIV-1 RNA, to levels below the
detection limit of the most sensitive assays commercially available.2:2 In practical terms,
suppression of viremia is associated with durability of the virologic response, prevention of
the emergence of drug resistance mutations, and immunologic and clinical benefit.3 The
sustainability of a therapeutic response to a particular antiretroviral regimen is important
with respect to maintenance of future treatment options given the long-term management of
HIV-1 disease that can now span decades.* One of the strategies proposed to achieve this
goal is treatment intensification, that is, the addition of one or more drugs to an already
existing regimen. Intensification of regimens in the setting of moderate levels of viremia
with drugs such as abacavir or tenofovir has proven to be effective,>2 but the efficacy of
intensification in the setting of already successful plasma viral suppression has not been
demonstrated in a randomized trial. AIDS Clinical Trials Group Study 372A was designed
to answer the question of whether intensification with abacavir in this setting would delay
the time to treatment failure.
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METHODS
Study Design and Patients
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ACTG 372A was a randomized, double-blind, placebo-controlled trial of abacavir
intensification in patients with plasma HIV-1 RNA levels below 500 copies/mL on a
regimen of indinavir, zidovudine (or stavudine), and lamivudine. The study was originally
designed as a rollover study to ACTG 320, which proved the superiority of the combination
of indinavir, zidovudine (or stavudine), and lamivudine over the dual nucleoside
combination of zidovudine (or stavudine) and lamivudine.10 Subjects who were originally
randomized to the indinavir-containing arm, or who received indinavir during the course of
the ACTG 320 trial after reaching a study endpoint, and whose plasma HIV-1 RNA level
was <500 copies/mL at the end of the study were eligible for screening for ACTG 372A.
During the enrollment period, patients meeting similar criteria as the original ACTG 320
study population were also eligible for screening.

The primary objectives of the study were (a) to compare the time to the composite endpoint
of virologic failure or permanent treatment discontinuation between the study arms and (b)
to evaluate the safety and tolerability of the treatment arms. Virologic failure was initially
defined as 2 consecutive plasma HIV-1 RNA values >500 copies/mL as determined by the
standard Roche assay (Branchburg, New Jersey, USA). Early during the course of the trial,
the virologic failure definition was revised to 2 consecutive plasma HIV-1 RNA values >200
copies/mL as measured by the ultrasensitive Roche Amplicor HIVV-1 Monitor assay.
Permanent treatment discontinuation was defined as discontinuation of one or more
components of the regimen except for the substitution of stavudine for zidovudine. The
secondary objectives were to compare the following between the treatment arms: time to
virologic failure; CD4 cell count responses; AIDS-defining events and death; drug resistance
profile of virus at the time of virologic failure; and, in subsets of subjects, plasma virus
suppression using an assay with a level of detection of 6 RNA copies/mL, quantitative
proviral DNA in peripheral blood mononuclear cells (PBMCs), and the frequency of
intermittent viremia.

The patients were recruited from 31 adult AIDS Clinical Trials Units in the United States.
For prior participants in ACTG 320, the inclusion criteria were original randomization to
indinavir, zidovudine (or stavudine), and lamivudine; receipt of indinavir during the course
of the trial after reaching a study endpoint (ie, an AIDS-defining illness); a plasma HIV-1
RNA level <500 copies/mL at the end of ACTG 320; and maintenance of the ACTG 320
study regimen until entry into ACTG 372A. For non-ACTG 320 volunteers, the inclusion
criteria were documented HIV-1 infection; documentation of a CD4 cell count <200/mms3 at
the time of initiation of indinavir, zidovudine (or stavudine), and lamivudine; at least 3
months of therapy with this regimen prior to entry into ACTG 372A; a Karnofsky
performance >70; and age >16 years. The study was approved by the institutional review
boards of the participating institutions, and all patients gave written, informed consent.
ACTG 320 and non-ACTG 320 patients were excluded if they had an AST or ALT >5 times
the upper limit of normal or a serum creatinine >3 times the upper limit of normal. Non—
ACTG 320 volunteers were also excluded if the hemoglobin was <9.1 g/dL for men or 8.9 g/
dL for women, the absolute neutrophil count was <750/mms3, the platelet count was
<55,000/mm3, the total bilirubin was >1.5 times the upper limit of normal, or the total serum
amylase was >1.5 times the upper limit of normal.

The patients received open-label indinavir 800 mg every 8 hours, zidovudine 300 mg twice
daily (or stavudine 40 mg twice daily [30 mg twice daily if the patient’s weight was <60
kg]), and lamivudine 150 mg twice daily and were randomized in a double-blind fashion to
abacavir 300 mg twice daily or matching placebo.

HIV Clin Trials. Author manuscript; available in PMC 2011 June 6.
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Monitoring and Enrollment

The patients were monitored at weeks 2, 4, and 8 and every 8 weeks thereafter until the
closure of the study for clinical symptoms and signs, routine hematology, serum chemistries,
liver enzymes, CD4 cell counts, and plasma HIV-1 RNA levels; formal adherence
monitoring was not assessed. Enrollment began on October 9, 1997, and closed on January
20, 1998. The status of the study was reviewed 4 times by an independent Interim Review
Committee in January 1999, January 2000, February 2001, and February 2002. Each time,
the Committee’s recommendation was for the study to continue with no substantive changes.

Genotype analysis of plasma virus was performed using the Viroseq kit (Celera, Alameda,
California, USA). In those patients who remained on original study treatment and exhibited
sustained virologic suppression (HIV-1 RNA <50 copies/mL) throughout the study, plasma
HIV-1 RNA levels were determined by a modification of the Roche ultrasensitive assay that
permitted HIV-1 RNA quantitation down to a level of 6 copies/mL. Proviral DNA in
PBMCs was quantitated by a polymerase chain reaction method previously described.1t

Statistical Analysis

The distributions of all time-to-event endpoints were estimated using the method of Kaplan
and Meier and were compared using a log-rank test. Patients without events were censored
at the time of their last available HIV-1 RNA measurement. All P values and confidence
intervals are nominal and unadjusted for multiple comparisons and interim analyses. All
reported P values are 2-sided. All safety analyses were as-treated with data censored 8
weeks after permanent discontinuation of treatment.

Analyses of virologic responses included time-to-event analyses of virologic failure at
HIV-1 RNA level >200 copies/mL and >50 copies/mL and proportions of patients with
HIV-1 RNA levels <50 copies/mL. The impact of intermittent viremia during the first 48
weeks of follow-up (single HIV-1 RNA level >50 copies/mL) on subsequent risk of
virologic failure (>200 copies/mL) was evaluated using Cox proportional hazards models in
the subgroup of patients at risk for virologic failure at 48 weeks. A chi-square test compared
the number of patients with at least one intermittent viremia episode by treatment arm.

In post hoc analyses, the proportions of patients with plasma HIV-1 RNA levels <6 copies/
mL and quantitative proviral HIV-1 DNA levels in PBMCs in the 2 study arms were
compared in a subset of patients who remained on initial study treatment with plasma HIV-1
RNA levels consistently <50 copies/mL throughout the course of the study.

CDA4 cell counts are presented using mean changes from baseline; Wilcoxon rank sum tests
were used to compare the CD4 distributions by treatment arm at yearly intervals. Unless
otherwise stated, HIV-1 RNA and CD4 analyses presented were intent to treat.

SAS Versions 6 and 9 (SAS Institute Inc, Cary, North Carolina, USA) were used for all
analyses.

RESULTS

Accrual and Characteristics of the Patients

There were 229 patients randomized to the study (Figure 1). Of these, 207 (90%) had
received indinavir on enrollment into ACTG 320, 18 (8%) received indinavir in ACTG 320
after reaching a study endpoint, and 4 (2%) were non—-ACTG 320 patients. Eighty-eight
percent were male; 64% white, non-Hispanic; 15% black, non-Hispanic; 17% Hispanic; and
3% Asian Pacific Islander, American Indian, or Alaskan. The median age was 41 years and
the median CD4 cell count was 250/mm3. The baseline characteristics were well balanced
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across the study arms (Table 1). A total of 36 patients were receiving stavudine in place of
zidovudine at the start of the study (18 in each arm).

Duration of Follow-Up and Study Treatment

The median duration of follow-up was 277 weeks (range, 30-285). One hundred seventy-
nine patients (78%) completed the study, and 124 (54%) completed the study on their
original treatment assignment. The median duration of randomized treatment was 272 weeks
(range, 3-283). Of the 105 patients prematurely discontinuing study treatment prior to study
completion or discontinuation, 17 discontinued for protocol-defined toxicity. Low-grade
toxicities (14 patients), virologic failure (21 patients), and non—protocol-defined clinical
events (n=13) were the other predominant reasons for patients or clinicians deciding to
prematurely discontinue study treatment among those patients completing follow-up (Figure
1). Three subjects switched from zidovudine to stavudine during the course of the study for
zidovudine-related toxicity. There were no differences between the arms with respect to
study follow-up or duration of study treatment (P = .82).

Primary and Virologic Efficacy Endpoints

Sixty-one (53%) of 116 patients and 62 (55%) of 113 patients in the abacavir and placebo
arms, respectively, reached the primary study endpoint (Figure 2A; P = .77). Thirty-four
(29%) of 116 patients and 42 (37%) of 113 patients in the abacavir and placebo arms,
respectively, reached the virologic failure endpoint of 2 consecutive plasma HIV-1 RNA
levels >200 copies/mL (Figure 2B; P =.22). There was also no significant difference in the
distribution of time to virologic failure at the HIV-1 RNA level >50 copies/mL (Figure 2C;
P = .65). At week 240, the estimated probability of continued plasma HIV-1 RNA levels
<50 copies/mL was 52% (95% confidence interval [95% CI], 42—61) in both the abacavir
and the placebo arms.

Forty-nine of the 192 patients at risk for virologic failure at week 48 experienced at least one
episode of intermittent viremia during the first 48 weeks of the study, with no significant
differences between the study arms (P = .13). Compared to patients with HIV-1 RNA levels
continually <50 copies/mL, intermittent viremia was not significantly associated with
subsequent virologic failure (hazard ratio [HR], 1.06; 95% CIl, 0.38-3.01; P = .91).

Samples in the 98 patients who remained on initial study treatment and whose plasma HIV-1
RNA levels were consistently <50 copies/mL throughout the course of the study were
reassayed at baseline and at weeks 2, 4, and 48 using a modification of the Roche
ultrasensitive plasma HIV-1 RNA assay that lowered the limit of detection from 50 to 6
copies/mL. In the abacavir arm, 51% (23/45), 56% (19/34), 47% (17/36), and 49% (22/45)
of samples were below 6 copies/mL at baseline and weeks 2, 4, and 48, respectively. In the
placebo arm, 51% (20/39), 62% (21/34), 50% (17/34), and 52% (24/46) were suppressed
below 6 copies/mL. In this same subset of patients, 82 had results for quantitation of proviral
HIV-1 DNA in PBMCs. After a median of 252 and 246 weeks on study, the median (1st, 3rd
quartile) log;g DNA copies per 10’ PBMCs in the abacavir arm was 3.72 (3.48, 3.95) and in
the placebo arm it was 3.78 (3.60, 4.03), respectively.

Genotype Analysis of Virologic Failure Samples for Drug Resistance

Sequencing of the HIV-1 reverse transcriptase and protease genes from plasma was
successful in 69 of the 76 instances of virologic failure (28 of 34 failures in the abacavir
arm, 41 of 42 failures in the placebo arm). Table 2 lists the amino acid substitutions in
reverse transcriptase and protease by codon site for the abacavir and placebo arms using the
mutations listed in the International AIDS Society—USA table (www.iasusa.org). There were
no differences in the types or frequencies of amino acid substitutions seen. The M184V/I
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lamivudine-associated mutation was detected in 46% (13/28) and 45% (18/41) of the plasma
samples derived from virologic failures in the abacavir and placebo arms, respectively.
Thymidine analog (zidovudine)-related mutations (TAMS) were present at codons 41, 67,
70, 210, 215, and 219 at comparable rates in both arms. Their detection was expected
because all original ACTG 320 subjects were required to be zidovudine experienced for
inclusion into that study. Supportive data for this were provided by genotyping baseline
ACTG 320 samples that were available for 58 patients who subsequently enrolled in ACTG
372A (23 in the abacavir arm, 35 in the placebo arm) and experienced virologic failure. In
patients for whom paired samples existed, a high proportion of the patients with TAMs
detected at the time of virologic failure in ACTG 372A were found to have had the same
mutations at entry into ACTG 320. For each of the following mutations, the number of
patients with that mutation at ACTG 320 baseline divided by the number of patients with the
same mutation detected at the time of virologic failure in ACTG 372A, grouped across study
arms, were as follows: M41L (20/23 [87%]), D67N (23/27 [85%]), K70R (22/23 [96%]),
L210W (12/14 [86%]), T215Y/F (32/35 [91%]), and K219Q/E (10/12 [83%]). In contrast,
M184V/1 was not detected in any of the ACTG 320 baseline samples sequenced.

CD4 Cell Changes

The mean increases in CD4 cell counts from baseline at week 240 in the abacavir and
placebo arms were 189/mm3 (range, —124 to 648/mm3) and 177/mm3 (range, —446 to 720/
mm?3), respectively, with no significant difference in the distributions between treatment
arms (P =.37).

Clinical Events

Two AIDS-defining events (1 in each arm) and 10 deaths (6 in abacavir arm, 4 in placebo
arm), of which 2 reflected HIV disease progression, occurred during the course of the study.

Adverse Events

The overall proportion of patients with at least one new grade 3 and 4 sign and symptom in
the study population over the course of the study was 32%, with general body,
gastrointestinal, and neurologic complaints predominating. The overall proportion of
patients with at least one new grade 3 and 4 laboratory abnormality was 64%, with
elevations in creatine phosphokinase, triglycerides, bilirubin, aspartate aminotransferase,
alanine aminotransferase, and amylase predominating. There were no significant differences
between the study arms in the overall distribution of the time to first adverse event (P = .48,
signs and symptoms; P = .43, laboratory events).

The overall rate of nephrolithiasis was 17%, with 14 events seen in the abacavir arm and 26
in the placebo arm (P = .037). Abacavir hypersensitivity was identified retrospectively as the
syndrome had not been fully defined at the initiation of the study. Two cases, yielding a rate
of 2%, were identified in the abacavir arm; this rate is lower than that seen in prospective
studies before the advent of HLA-B*5701 testing and may relate to the retrospective nature
of the case finding.

Eleven patients experienced serious cardiovascular events during study follow-up: 7 (6%) in
the abacavir arm and 4 (3.5%) in the placebo arm. The median age at study entry of these 11
patients was 49 years, and 100% were male. Myocardial infarction occurred in 4 and 3
patients, unstable angina in 1 and 0, and cerebrovascular accident in 2 and 1 in the abacavir
and placebo arms, respectively. One subject had discontinued study treatment 2 years prior
to the event. For the remaining subjects, the time on study (and study treatment) at the time
of the event was 99 and 163 weeks in the 2 arms, respectively.

HIV Clin Trials. Author manuscript; available in PMC 2011 June 6.
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DISCUSSION

Current guidelines for the treatment of HIV-1 infection emphasize the importance of
maximal viral suppression to achieve durability of the immunologic and clinical responses
and to prevent the emergence of drug resistance.1-2 Operationally this has translated into
achieving suppression of plasma HIV-1 RNA to <48 to 75 copies/mL as this is the lower
limit of detection of commercially available assays. However, in persons whose plasma
HIV-1 RNA levels are consistently suppressed below this level, residual viremia can be
detected in most, and replication-competent HIVV-1 remains in the memory, resting CD4+
lymphocyte pool. In addition, other viral reservoirs may exist, and viral evolution, albeit
limited, may continue.12-21 This raises the question of whether the strategy of intensifying
an already successful antiretroviral regimen would yield a clinical benefit in terms of
reducing the likelihood of subsequent treatment failure. ACTG 372A was designed to
answer this question.

Abacavir was chosen as the drug with which to intensify the indinavir, zidovudine, and
lamivudine regimen because efficacy had been demonstrated in other intensification studies
in which abacavir had been added to patients with persistent viremia.>’ The use of a non—
ritonavir- boosted, indinavir-containing regimen is outdated by current standards but may
have provided a greater likelihood of seeing a benefit from intensification given the superior
antiviral potency of ritonavirboosted versus nonboosted protease inhibitors.22

This study is notable for its substantial follow-up (median 4.4 years) and relatively high
patient retention (79%). The study was event- rather than time-driven, with the original
event target being 80 virologic failures. The study duration, well over 4 years during which
76 virologic failure endpoints accrued, demonstrates how well this originally advanced
disease population did on a potent antiretroviral drug combination over the course of several
years.

The primary efficacy endpoint of this study was a composite of virologic failure and
premature treatment discontinuation in order to reflect clinical practice. A total of 123
endpoints were accrued during the course of the trial, with no significant difference between
the abacavir and placebo arms. Similarly, there was no significant difference between the
study arms when the virologic endpoints of a confirmed rise in plasma HIV-1 RNA to above
200 copies/mL and virologic suppression below 50 copies/mL during the course of the study
were analyzed.

The negative results of the first-order analyses led us to explore other virologic parameters
to determine whether a more subtle difference between treatment arms could be detected.
Four approaches were taken. These included analyzing the proportion of subjects suppressed
to below 6 HIV-1 RNA copies/mL by a modification of the Roche ultrasensitive assay
through 48 weeks, quantification of proviral HIV-1 DNA in PBMC after long-term
suppression (median 246-252 weeks), the frequency of intermittent viremia (“blips”), and
the patterns of drug resistance mutations appearing at the time of virologic failure. None of
these analyses revealed differences between the 2 treatment arms, providing additional data
in support of the primary analysis.

CDA4 cell count increases were substantial and similar across both study arms. No
differences in clinical endpoints (AIDS-defining events and deaths) were seen between the
arms, but the study was not powered for this comparison.

Overall rates of grade 3 and 4 signs and symptoms and laboratory abnormalities were not
significantly different between the 2 treatment arms and no unexpected toxicities were seen.
Nephrolithiasis is a well-recognized complication of indinavir therapy. Fewer
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nephrolithiasis events were seen in the abacavir arm, but there is no evidence for a
pharmacokinetic interaction between indinavir and abacavir.23

Subsequent to the closure of ACTG 372A, an association between abacavir and risk for
myocardial infarction was reported,2 although this association and any causal relationship
remain under debate.25 The placebo-controlled addition of abacavir to a prior regimen, in
combination with the long-follow-up in this study, provided an opportunity to examine this
question in a retrospective, post hoc fashion. Eleven patients were reported to have
experienced serious cardiovascular events during study follow-up: 7 in the abacavir arm and
4 in the placebo arm. These data are presented descriptively; although there were more of
these events in the abacavir arm, the numbers are too small to draw comparative
conclusions. Overall, the incidence of serious cardiovascular events was low.

Our virologic results differ from the reports of Havlir et al26 and Ramratnam et al.2” In the
Havlir et al report, 14 patients treated with indinavir and efavirenz who had plasma HIV-1
RNA levels <50 copies/mL for more than 5 years were studied. Of these 14 patients, 5 were
intensified with abacavir. Four of 5 patients with detectable plasma HIVV-1 RNA who
intensified with abacavir demonstrated a decline in residual viremia with an estimated
infected cell half-life of 6.7 days. No differences in CD4 cell count changes were seen. In
the Ramratnam et al study, 5 patients on long-term protease inhibitor—containing
combinations had their regimens intensified with abacavir or abacavir plus efavirenz. Three
of these 5 patients were noted to have a decrease in the size of the memory, resting CD4+
cell latent reservoir. The frequency of intermittent viremia decreased in 4 of 5 of these
patients. Both of these studies were small, and there are notable differences from our study
in design, drug regimen, assays performed, and duration of follow-up.

In contrast, our findings are supported by the report of Maldarelli et al that the viral set point
below 50 copies of HIV-1 RNA/mL in patients on antiretroviral therapy is related to the
level of pretherapy viremia and not the potency of the treatment regimen.28 Our results are
also consistent with a number of well-powered studies that failed to show that initial therapy
with 4 versus 3 drugs provides additional benefit.29-33 Prolonged release of virus from
chronically infected cells has been proposed as the origin of residual viremia below 50
HIV-1 RNA copies/mL despite reverse transcriptase inhibitor— and protease inhibitor—based
therapies.14 Current therapies, including abacavir, block new cycles of viral replication but
do not affect virus production from long-lived chronically infected cells. The lack of effect
of abacavir on persistent viremia in our study is consistent with this paradigm.

Interest in intensification strategies has recently been renewed in parallel with the approval
of antiretroviral agents with mechanisms of action different from reverse transcriptase and
protease inhibitors, specifically, raltegravir, an integrase strand transfer inhibitor, and
maraviroc, a CCR5 antagonist. Single-arm and randomized trials of raltegravir
intensification ranging from 4 to 48 weeks in individuals virologically suppressed on potent
antiretroviral regimens have consistently shown that low-level plasma viremia is not
reduced,34-39 a finding compatible with the absence of ongoing viral replication. However,
in 2 of these studies, Yukl et al3” reported a decrease in HIV RNA and immune activation in
the ileum and Buzon et al38 reported an increase in 2-LTR HIV DNA circles in PBMCs in
29% of patients in the raltegravir arm, suggesting that some individuals may have ongoing
viral replication in cell or tissue reservoirs.

Studies of intensification with maraviroc have yielded consistent results: no demonstrable
decrease in low-level plasma viremia but some decrease in markers of immune activation in
PBMCs and gastrointestinal tract tissue.39-41

HIV Clin Trials. Author manuscript; available in PMC 2011 June 6.
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Thus, novel strategies will be needed to reach the cellular reservoirs responsible for the
irreducible level of detectable viremia.*2 Approaches being considered include pharmaco- or
immunotherapeutic interventions targeted to disrupt HIV proviral DNA latency in cellular
reservoirs, including histone deacetylase inhibitors (more potent than valproic acid*3),
kinase antagonists (eg, hexamethylbisacetamide), phorbol esters (eg, prostratin), and
interleukin-7 (see ref. 42 for review).

Despite its limitations, ACTG 372A is important in that it tested the strategy of late
intensification in a virologically suppressed population, and it is the largest and longest
randomized trial of this strategy reported to date. This study lends strong support to the
current practice of using a potent regimen capable of suppressing plasma HIV-1 RNA levels
to <50 copies/mL, but that once this goal is achieved, further intensification of the regimen
provides no demonstrable benefit.
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Figure 1.
Disposition of study subjects. LFU = loss to follow-up.
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Figure 2.

Primary and secondary virologic time to event distributions (in weeks). (A) Primary
endpoint (first of confirmed HIV-1 RNA level >200 copies/mL or treatment discontinuation)
(P =.77). (B) Virologic failure (confirmed HIV-1 RNA level >200 copies/mL) (P = .22).
(C) Virologic failure (confirmed HIV-1 RNA level >50 copies/mL) (P = .65). Treatment
arms were compared using log rank tests. ZDV = zidovudine; 3TC = lamivudine; IDV =
indinavir; ABC = abacavir.
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Table 1
Baseline characteristics
Treatment arm
All subjects ZDV/3TC/IDV/IABC ZDV/3TC/IDV
Age, years n 229 116 113
Mean (SD) 42 (9) 42 (9) 42 (8)
Gender Male 202 (88%) 101 (87%) 101 (89%)
Female 27 (12%) 15 (13%) 12 (11%)
Race/ethnicity White, non-Hispanic 148 (65%) 76 (66%) 72 (64%)
Black, non-Hispanic 35 (15%) 16 (14%) 19 (17%)
Hispanic 38 (17%) 20 (17%) 18 (16%)
Other 8 (3%) 4 (3%) 4 (4%)
ACTG 320 In 320 225 (98%) 114 (98%) 111 (98%)
Not in 320 4 (2%) 2 (2%) 2 (2%)
HIV-1RNA, copies/mL <500 220 (96%) 111 (96%) 109 (96%)
500-1000 3 (1%) 2 (2%) 1 (1%)
>1000 6 (3%) 3 (3%) 3 (3%)
CD4 cell count, cellsymm3  Mean (SD) 273 (130) 258 (112) 289 (145)
Median (Q1, Q3) 250 (185, 341) 245 (180, 336) 252 (191, 359)
Min, Max 53, 767 53, 659 62, 767
51-200 71 (31%) 35 (30%) 36 (32%)
201-500 145 (63%) 78 (67%) 67 (59%)
>500 13 (6%) 3 (3%) 10 (9%)

Note: Values are expressed as n (%), unless otherwise indicated. ZDV = zidovudine; 3TC = lamivudine; IDV = indinavir; ABC = abacavir.
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Table 2A. Amino acid substitutions in reverse transcriptase determined at the time of virologic failure.

Table 2

Amino acid substitution

Abacavir arm (n=28)

Placebo arm (n=41)

M41L
E44D
K65R
D67N
K70R
L74V
V118l
M184V
L210W
T215F/Y
K219Q/E

10/28 (36%)
1/28 (4%)
0/28 (0%)
12/28 (43%)
11/28 (39%)
0/28 (0%)
1/28 (4%)
13/28 (46%)
6/28 (21%)
16/28 (57%)
4128 (14%)

17/41 (41%)
1/41 (2%)
0/41 (0%)
20/41 (49%)
16/41 (39%)
3/41 (7%)
8/41 (20%)
18/41 (44%)
11/41 (27%)
24/41 (59%)
10/41 (24%)

Table 2B. Amino acid substitutions in protease determined at the time of virologic failure.

Amino acid substitution

Abacavir arm (n=28)

Placebo arm (n=41)

L10I/F/VIC
K20R/MNITIV
L241

V321
M361/L/IV
M461/L
I54L/VIMITIA
ATIVIIT/L
GT73CISITIA
V771
V82AIT/F/I
184V

L90OM

6/28 (21%)
1/28 (4%)
1/28 (4%)
0/28 (0%)
5/28 (18%)
3/28 (11%)
1/28 (4%)
6/28 (21%)
0/28 (0%)
10/28 (36%)
4/28 (14%)
0/28 (0%)
1/28 (4%)

5/41 (12%)
2/41 (5%)
1/41 (2%)
1/41 (2%)
4/41 (10%)
5/41 (12%)
1/41 (2%)
5/41 (12%)
1/41 (2%)
13/41 (32%)
4/41 (10%)
0/41 (0%)
0/41 (0%)
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