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Abstract

Background—Non-nucleoside reverse transcriptase (NNRT]I) inhibitor-based antiretroviral
therapy is not suitable for all treatment-naive HIV-infected persons.

Objective—Perform a rigorous evaluation of three NNRTI-sparing initial antiretroviral regimens
to demonstrate equivalence for virologic efficacy and tolerability.

Design—~Phase-I11, 1:1:1 randomized, open label, >96 week study.
Setting—Fifty-seven sites in United States and Puerto Rico.

Patients—Treatment naive, 218 years, HIV-1 RNA >1000 copies/mL, no nucleoside reverse
transcriptase or protease inhibitor resistance.

Intervention—Atazanavir 300 mg with ritonavir 100 mg, daily; or raltegravir 400 mg twice
daily; or darunavir 800 mg with ritonavir 100 mg, daily; plus emtricitabine 200 mg + tenofovir
disoproxil fumarate 300 mg daily.
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Measurements—Virologic failure defined as confirmed HIV-1 RNA >1000 copies/mL between
16 and 24 weeks, or >200 copies/mL at or after 24 weeks; tolerability failure defined as
discontinuation of atazanavir, raltegravir or darunavir for toxicity. A secondary endpoint was a
combination of virologic efficacy and tolerability.

Results—Among 1,809 participants all pairwise comparisons of incidence of virologic failure
over 96-weeks demonstrated equivalence within £10%. Raltegravir and ritonavir-boosted
darunavir were equivalent for tolerability, whereas ritonavir-boosted atazanavir resulted in a
12.7% and a 9.2% higher incidence of tolerability discontinuation than raltegravir and ritonavir-
boosted darunavir respectively, primarily due to hyperbilirubinemia. For combined virologic
efficacy and tolerability ritonavir-boosted darunavir was superior to ritonavir-boosted atazanavir,
and raltegravir was superior to both protease inhibitors. Antiretroviral resistance at time of
virologic failure was rare but more likely with raltegravir.

Limitations—Open label; ritonavir not provided

Conclusions—Over 2 years all three regimens attain high and equivalent rates of virologic
control. Regimens containing raltegravir or ritonavir-boosted darunavir have superior tolerability
compared to the ritonavir-boosted atazanavir regimen.

Primary Funding Source—National Institute of Allergy and Infectious Diseases

Introduction

The 2014 United States (US) Department of Health and Human Services antiretroviral
therapy guidelines recommend a combination of two reverse transcriptase inhibitors plus
either a non-nucleoside reverse transcriptase inhibitor (NNRT]I), a ritonavir-boosted protease
inhibitor (P1), or an integrase inhibitor for the initial treatment of HIV-1 infected adults and
adolescents. (1) The recommended NNRT] is efavirenz, which when co-formulated with
emtricitabine and tenofovir disoproxyl fumarate (tenofovir DF) allows one pill, once daily
dosing. Globally, efavirenz-based combinations are recommended as first-line therapy by
the World Health Organization. (2) However, women who are contemplating becoming
pregnant, patients with pre-existing NNRTI resistance and those with severe psychiatric
disorders are not considered good candidates for efavirenz-based therapy when other options
are available. Ritonavir-boosted protease inhibitor-containing therapy may be limited by
hepatic, gastrointestinal, and metabolic side effects; cardiovascular and cerebrovascular
morbidity may also be increased. (3-5) Integrase inhibitors are virologically potent first-line
agents with a favorable toxicity profile, but have more limited long-term safety data and are
less widely available in resource-constrained settings. To understand better the long-term
efficacy and tolerability of alternatives to efavirenz, we undertook a randomized study of
tenofovir DF-emtricitabine with ritonavir-boosted atazanavir, raltegravir, or ritonavir-
boosted darunavir.

Methods

Study Patients

The AIDS Clinical Trials Group (ACTG) Study A5257 included HIV-1-infected adults in
the US and Puerto Rico with plasma HIV-1 RNA >1000 copies per milliliter (copies/mL)
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who had received no more than 10 days of prior antiretroviral therapy. Participants had
documented absence of genotypic resistance to reverse transcriptase and protease inhibitors;
integrase genotyping was not required since transmitted integrase resistance remains rare. (6,
7) There were no limitations on CD4 cell count at entry. This study was approved by the
ethics committee at each site, and all participants gave written informed consent before
study enrollment.

Study Design

Study A5257 was a Phase 3, randomized, open label trial. Participants were followed,
regardless of meeting an endpoint, for 96 weeks after enroliment of the final volunteer.
Participants were randomly assigned 1:1:1 to receive one of three regimens: 300 mg of
atazanavir (Reyataz, Bristol-Myers Squibb) with 100 mg of ritonavir (Norvir, Abbott
Laboratories) both once daily (ritonavir-boosted atazanavir), 800 mg of darunavir (Prezista,
Janssen Therapeutics) with 100 mg of ritonavir both once daily (ritonavir-boosted
darunavir), or 400 mg of raltegravir (Isentress, Merck Inc.) twice daily — each with a fixed-
dose combination of 300 mg of tenofovir DF plus 200 mg of emtricitabine (Truvada, Gilead
Sciences). Randomization used permuted blocks stratified according to the HIV-1 RNA
level (=100,000 vs. <100,000 copies/mL) with balancing by institution. To ensure treatment
balance by cardiovascular risk for an embedded cardiovascular substudy (8), randomization
was stratified by intent to participate in the substudy and Framingham 10-year risk of
myocardial infarction or coronary death (<6% vs. 26%). Screening HIV-1 RNA levels were
performed at Clinical Laboratory Improvement Amendments compliant laboratories,
subsequent levels were measured using the Abbott RealTime HIV-1 assay at Johns Hopkins
University. Study evaluations were completed before entry, at entry, at weeks 4, 8, 16, 24,
32 and every 16 weeks thereafter.

At the time of protocol-defined virologic failure, genotyping of the HIV-1 reverse
transcriptase and protease regions was performed at both Brigham and Women’s Hospital
and at the University of Alabama, Birmingham; samples obtained at study entry were also
assayed concurrently. Genotyping of the HIV-1 integrase region was performed in batch at
the end of the study at Brigham and Women’s Hospital for subjects with virologic failure on
raltegravir and for a small number of randomly selected participants from each PI-
containing arm. In the event of treatment changes for virologic or tolerability failure, within-
class substitutions for protease inhibitor-regimens were recommended but not mandated.
Adverse events were graded using the 2004 Division of AIDS toxicity scale. (9)

Statistical Analysis

The primary objective was to evaluate regimen equivalence with regard to virologic efficacy
and tolerability over 96 weeks. Virologic failure was defined as the time from randomization
to a confirmed HIV-1 RNA level >1000 copies/mL at or after 16 weeks and before 24
weeks, or >200 copies/mL at or after 24 weeks. (10) The primary tolerability endpoint was
the time from randomization to discontinuation of the randomized regimen component for
toxicity (per site attribution); treatment discontinuations for other reasons were considered
competing events. Substitution of any component of the fixed-dose combination of tenofovir
DF plus emtricitabine was not considered tolerability failure. A pre-planned composite
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endpoint was defined as the earlier occurrence of either virologic failure or tolerability
failure. The target sample size of 600 participants per arm would provide 90% power to
demonstrate equivalence in pairwise regimen comparisons, assuming virologic failure,
tolerability failure, and lost-to-follow-up rates of 25%, 10%, and 12% per arm, respectively.
Equivalence was predefined as a 2-sided 97.5% confidence interval on the pairwise
difference in 96-week cumulative incidence of each individual or composite endpoint falling
entirely within =10% and +10%. For comparisons in which equivalence was not
demonstrated, superiority was defined as exclusion of 0 from the 97.5% confidence interval.
The equivalence bound was determined by the protocol team consistent with Food and Drug
Administration (FDA) guidelines and contemporary trials. Inference was based on the
97.5% confidence level to control type | error at 5% with evaluation of three pairwise
comparisons. (11)

Unless otherwise noted, all analyses followed the intention-to-treat (ITT) principle;
sensitivity as-treated analyses of virologic failure included treatment discontinuation as a
competing event. Event cumulative incidence was estimated over time accounting for
competing events as appropriate (for tolerability failure and as-treated virologic failure
outcomes). Inference regarding equivalence was made based on the pairwise differences in
96 week cumulative incidence of the event of interest with 97.5% confidence interval
stratified by HIVV-1 RNA level at screening; in each case, the inverse of the stratum-specific
variance was used for the stratum weights. (12) Modification of treatment group differences
across pre-specified subgroups of screening HIV-1 RNA, sex, and race/ethnicity were
evaluated by Wald chi-squared tests of interaction constructed from the weighted sum of the
squared differences of the subgroup specific treatment effects from a pooled treatment
effect; weighting was by the inverse of the variances of the subgroup specific effects.
Pairwise comparisons of the distributions of changes in continuous outcomes by treatment
group used Student’s t-tests.

The key toxicity secondary endpoint was defined as the time from the initiation of treatment
to the first grade 2, 3 or 4 sign or symptom (grade 3 or 4 if after week 48), or any grade 3 or
4 laboratory abnormality while the patient was receiving the randomized treatment (as-
treated). A pre-specified sensitivity analysis was performed which excluded
hyperbilirubinemia and elevations in the creatine phosphokinase level from the endpoint
definition. After review of the data and a concern about underestimation of rates of adverse
events because of treatment switching, a further sensitivity analysis was performed that
included all qualifying adverse events regardless of status on randomized treatment (ITT).
An independent data safety monitoring board reviewed the data on 3 occasions according to
pre-specified monitoring guidelines; no concerns with the conduct, safety, or efficacy of the
study were noted. Reported P values are two-sided. Analyses were performed with the use
of SAS Version 9.2 (Cary, NC).

Role of the funder

The study was funded by the Division of AIDS/National Institute of Allergy and Infectious
Disease which provided input into protocol design, conduct, and manuscript development.
Bristol-Myers Squibb, Merck Inc., Janssen Therapeutics, and Gilead Sciences provided the
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study medications (atazanavir, raltegravir, darunavir, and tenofovir-emtricitabine,
respectively) and had input into protocol development and review of the manuscript.
Ritonavir was not provided by the study, however participant copayments were reimbursed
for participants randomized to ritonavir-containing regimens where allowed by law. Final
review and approval of the manuscript was the sole responsibility of the ACTG.

Between May 22, 2009 and June 9, 2011 1,814 participants from 57 sites enrolled in the
study. Subsequent to randomization five participants were found to be ineligible due to an
acute illness, presence of an exclusionary resistance mutation, or previous use of
antiretroviral therapy; per protocol, these participants were excluded from all analyses. The
final population for analysis therefore included 1,809 participants (Figure 1). Demographic
characteristics of the population were well balanced between the three arms (Table 1).
Women comprised 24.0% of the study population, 34.0% of the participants were non-
Hispanic white, median (Q1-Q3) CD4+ cell count was 0.308 (0.170-0.425) x 10° cells/L,
median (Q1-Q3) HIV-1 RNA level at entry was 4.6 (4.1-5.1) logg copies/mL, and 69.4%
of the population had a baseline HIV-1 RNA level less than 100,000 copies/mL.
Discontinuation of follow-up prior to the completion of the study in June 2013 occurred in
262 participants (14.5%).. Among these, 162 (61.8%) discontinued after reaching a virologic
failure endpoint and thus contributed events to the primary virologic failure analysis. There
was no difference in the cumulative probability of study discontinuation prior to virologic
failure over time between the three arms (p=0.134, log-rank test). There were 10 deaths in
the ritonavir boosted atazanavir arm, 6 in the raltegravir arm and 13 in the ritonavir boosted
darunavir arm; the most common categories were sudden death of unknown cause and
malignancy. (Table 2, supplemental appendix)

A total of 295 participants (16.3%) experienced confirmed virologic failure. Of these, 54
(18.3%) occurred before 24 weeks, 67 (22.7%) between weeks 24 and 48, and 174 (59.0%)
after week 48. The cumulative incidence of virologic failure by treatment group and
difference by 96 weeks is presented in Figure 2a. The cumulative probability of virologic
failure by 96 weeks was 12.6% in the ritonavir-boosted atazanavir arm, 9.0% in the
raltegravir arm and 14.9% in the ritonavir-boosted darunavir arm. For all pairwise treatment
comparisons the 97.5% confidence intervals were within the pre-specified equivalence
bound of £10%, demonstrating equivalence of the three regimens with respect to this
endpoint; results for as-treated analyses were consistent (Figure 2b). For all comparisons,
with the exception of some evidence of a differential benefit of raltegravir over ritonavir-
boosted darunavir for non-Hispanic blacks and Hispanics (p=0.050), differential treatment
effects by screening HIVV-1 RNA level (p for interaction >0.32) and sex (p>0.167) were not
apparent (see Supplemental Appendix, Figure 1).

The primary tolerability endpoint of toxicity-associated discontinuation of the randomized
treatment was equivalent between the raltegravir arm and the ritonavir-boosted darunavir
arm at 96 weeks, whereas ritonavir-boosted atazanavir resulted in a 12.7% (97.5% CI 9.4%,
16.1%) higher incidence of tolerability discontinuation than raltegravir and a 9.2% (97.5%
Cl 5.5%, 12.9%) higher incidence of discontinuation than ritonavir-boosted darunavir
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(Figure 2c). Of the 95 discontinuations of ritonavir-boosted atazanavir due to toxicity, 46
(48%) were attributed to either jaundice or an increased blood bilirubin and 25 (26%) were
due to nausea or other gastrointestinal toxicities (Supplemental Appendix, Table 1). In the
ritonavir-boosted darunavir group 14 of the 32 (44%) tolerability endpoints were attributed
to gastrointestinal symptoms; only 2 of 8 (25%) tolerability endpoints in the raltegravir
group were for this reason. Some evidence of differential treatment effects for tolerability by
sex was apparent for ritonavir-boosted atazanavir versus raltegravir by screening HIV-1
RNA level (P=0.036) and ritonavir-boosted darunavir versus raltegravir (P=0.047). A
greater tolerability benefit of raltegravir compared to ritonavir-boosted atazanavir was
observed among participants with a baseline HIV-1 RNA <100,000 copies/mL; similarly, a
greater tolerability benefit of raltegravir over ritonavir-boosted darunavir was observed in
women, (see Supplemental Appendix, Figure 2). No other differential treatment effects were
apparent (P>0.128).

In pairwise comparisons of the cumulative incidence of a pre-specified secondary composite
endpoint of time to first of either virologic or tolerability failure, ritonavir-boosted
atazanavir was inferior to both raltegravir by 14.9% (97.5% CI 10.2%, 19.6%) and to
ritonavir-boosted darunavir by 7.5% (97.5% CI 2.3%, 12.7%). (Figure 2d) Ritonavir-
boosted darunavir was inferior to raltegravir by 7.5% (97.5% CI 3.2%, 11.8%). No
differential treatment effects by viral load, race/ethnicity or sex were apparent (P>0.09). A
time to loss of virologic response (TLOVR) endpoint analysis using a virologic failure
threshold of >200 copies/mL was consistent with the ITT composite endpoint results.

The proportion of participants with HIV-1 RNA < 50 copies/mL at 96 weeks by ITT
analysis (regardless of treatment status) was 88.3% for ritonavir-boosted atazanavir, 93.9%
for raltegravir and 89.4% for ritonavir-boosted darunavir (Figure 3a). As treated analysis
yielded similar proportions of viral suppression as observed by intent to treat (Figure 3b). In
a snapshot approach the proportion with <50 copies/mL and on randomized treatment at
week 96 was 62.6% for ritonavir-boosted atazanavir, 79.8% for raltegravir and 72.7% for
ritonavir-boosted darunavir (Figure 3c).

The mean change in CD4 count from baseline to week 96 was 0.28 x 10° cells/L for
ritonavir-boosted atazanavir, 0.288 x 109 cells/L for raltegravir, and 0.256 x 10° cells/L for
ritonavir-boosted darunavir. The difference in mean CD4 count change from baseline was
greater for raltegravir (0.032 x 10° cells/L, 95% CI 6, 57, p=0.005) and for ritonavir boosted
atazanavir (0.028 x 109 cells/L, 95% CI 3, 54, p=0.011) than for ritonavir-boosted
darunavir.

Of 295 participants who met criteria for virologic failure, HIVV-1 sequence data were
available for 294 at baseline and 239 (81.0%) at virologic failure; sequencing failure due to
low-level viremia was the primary reason for lack of sequence data (Table 2). Overall,
virologic failure with resistance occurred in 3.0% of study participants randomized to
raltegravir, of whom two participants developed intermediate-level resistance to
dolutegravir, and in <1.5% of those in either boosted protease inhibitor arm. Twenty-seven
participants randomized to a ritonavir boosted-protease inhibitor regimen who experienced
virologic failure had integrase genotyping performed. Two participants had evidence of
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treatment emergent raltegravir resistance despite absence of known exposure to an integrase
inhibitor.

Adverse Events

96-week cumulative incidence of first clinical or laboratory adverse event was 80.8% in the
ritonavir-boosted atazanavir arm, 59.5% in the raltegravir arm, and 64.9% in the ritonavir-
boosted darunavir arm; when bilirubin and creatine phosphokinase abnormalities were
excluded, these cumulative incidences were 62.3%, 59.3% and 64.9% respectively. Table 3
lists clinical adverse events and laboratory abnormalities (grade 2 or higher) occurring in at
least 5% of the participants in any arm. The most frequently reported abnormality was
elevated bilirubin, for which 286 of 295 individuals were in the ritonavir-boosted atazanavir
arm. In pre-specified safety analyses excluding elevated bilirubin events, all three study
regimens were equivalent with respect to the cumulative incidence of first adverse event
over 96 weeks; ITT analyses yielded consistent findings. Fasting LDL cholesterol and
triglyceride levels increased in the ritonavir-boosted protease inhibitor-containing arms to a
similar degree; and each had greater increases in lipids than the raltegravir arm (all p
<0.001). A grade 3 or 4 elevation in serum creatinine was experienced by seven, four and
twelve participants treated with ritonavir-boosted atazanavir, raltegravir, and ritonavir-
boosted darunavir respectively. Substitutions of any component of the fixed dose
combination of tenofovir DF plus emtricitabine while on randomized therapy occurred in 20,
9 and 23 of the participants in the ritonavir-boosted protease atazanavir, raltegravir and
ritonavir-boosted darunavir arms respectively.

Discussion

In this prospective, randomized, open-label study of the initial treatment of HIV infection,
all three study regimens yielded equivalent rates of virologic suppression over 96 weeks.
The racial and gender diversity of our study population allowed us to examine the impact of
these factors on treatment success. Rates of virologic failure remained equivalent between
the three arms when the analysis was stratified by baseline viral load and by sex. Some
evidence of a greater virologic benefit of raltegravir compared to ritonavir-boosted darunavir
among non-Hispanic Blacks and Hispanics was apparent, although this finding should be
interpreted with caution in the setting of multiple comparisons. The ritonavir-boosted
atazanavir containing regimen was less well tolerated than regimens containing either
ritonavir-boosted darunavir or raltegravir. A composite assessment of virologic efficacy and
tolerability found that the raltegravir-based regimen was superior to both protease inhibitor-
containing regimens, and that ritonavir-boosted darunavir was superior to ritonavir-boosted
atazanavir.

The tolerability result was driven primarily by participant-driven regimen change for
jaundice in the ritonavir-boosted atazanavir arm, and also by non-biliary gastrointestinal
toxicity for both protease inhibitor-containing regimens compared to the raltegravir regimen.
Although ritonavir-boosted atazanavir was less well tolerated than ritonavir-boosted
darunavir and raltegravir across all subgroups, for women raltegravir was better tolerated
than ritonavir-boosted darunavir. This result is consistent with findings of the GRACE
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study, which found increased discontinuation of ritonavir-boosted darunavir among women
compared to men. (13) Creatine phosphokinase elevations were seen in <1% of raltegravir-
treated participants, in contrast to other reports. (14)

The secondary composite endpoint aggregates two major reasons for regimen change in
clinical practice: failure to achieve and maintain virologic suppression and lack of
tolerability. In this analysis, subtle differences in rates of virologic failure between arms,
combined with small differences between raltegravir and ritonavir boosted darunavir
tolerability, yielded the observed superiority of the raltegravir regimen over both protease
inhibitor-based comparators. Jaundice and other gastrointestinal toxicity leading to
discontinuation of randomized therapy drove the composite superiority of ritonavir-boosted
darunavir over ritonavir-boosted atazanavir.

Ritonavir-boosted atazanavir and raltegravir both had greater increases in mean CD4 cell
counts over 96 weeks of therapy than did ritonavir-boosted darunavir, although the
magnitude of the differences may be of limited clinical significance. Increases in
triglycerides and fasting LDL-cholesterol observed in both protease inhibitor-based
regimens were not different between ritonavir-boosted atazanavir and ritonavir-boosted
darunavir, consistent with 48-week results from a prior study, and were greater than those
observed for raltegravir. (15) Despite the inclusion of tenofovir DF in each arm a grade 3 or
4 elevation of blood creatinine was observed in only 1.27% of subjects, possibly due to the
careful pre-study screening and close on-study monitoring.

DelJesus et al. reported the first study demonstrating that an integrase inhibitor-based
regimen (tenofovir DF-emtricitabine-cobicistat-elvitegravir) was non-inferior to a protease
inhibitor-based regimen (tenofovir DF-emtricitabine with ritonavir-boosted atazanavir) for
the initial treatment of HIV-1 infection. (16) In contrast to our study, the rate of ocular
icterus was 14%, with discontinuation of ritonavir-boosted atazanavir for toxicity in only
5.1% of participants (compared to 14% discontinuation for toxicity in the current study).
Moreover, there were no significant differences in total cholesterol or low density
lipoprotein cholesterol between arms, likely due to the known effects of cobicistat on lipid
metabolism. (17, 18) Important differences from our study are that participants who changed
study treatment before week 48 were classified as treatment failures, and the rates of
medication discontinuation were not different between arms, perhaps due to the placebo
controlled nature of their study.

Clotet et al. reported a randomized, open-label study demonstrating superiority of
dolutegravir compared to ritonavir-boosted darunavir for initial treatment of HIV-1
infection, driven by tolerability differences and higher rates of virologic suppression for
dolutegravir among the subset of participants with baseline HIV-1 RNA > 100,000
copies/mL. (19) Important differences in study population (only 15% female, 28% non-
white, non-uninform nucleoside backbone) compared to our study may have contributed to
differences in subgroup results.

The observed development of antiretroviral resistance at virologic failure is consistent with
other studies, with minimal resistance to protease inhibitors and supporting nucleoside
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backbones in both protease inhibitor-containing regimens. Those randomized to raltegravir
frequently developed integrase mutations and nucleoside backbone resistance when
virologic failure occurred. Two of the raltegravir-treated participants also developed
intermediate-level dolutegravir resistance, potentially limiting the use of this medication.
The apparent emergence of integrase inhibitor resistance in two of twenty-seven protease
inhibitor-treated participants with no known exposure to integrase inhibitors is unexplained.

Limitations of the current study include its open-label design. While reducing pill-burden
compared to double-blind dummy designs, participants and investigators may have been
more prone to switch ritonavir-boosted atazanavir treatment for signs or symptoms of
elevated bilirubin. Although the study did not provide ritonavir, drop-outs due to difficulty
obtaining ritonavir were limited by participant co-pay reimbursements. Analyses of the
primary study endpoints assumed that censoring of participants who prematurely
discontinued was non-informative. While statistical methodology exists for alternative
approaches to such cases — such as inverse probability of censoring weighting — this was not
felt warranted given the low rate of such dropout in the study (4% for virologic failure, 4%
for the composite outcome) as well as the consistency of the results of our composite
outcome with those of the FDA TLOVR endpoint that treats such outcomes as failures.

Our study allowed participants with intolerance to randomized treatment to change to study-
provided options that are convenient, well-tolerated, and potent. Participants’ threshold for
discontinuing less tolerable treatments may have been lower than in prior studies in which
discontinuation required participants to leave the study or receive suboptimal alternatives.

This first head-to-head comparison of these DHHS-recommended initial treatment regimens
provides useful information to guide clinicians about choosing between them. All three
regimens achieved equivalent and high rates of virologic suppression, while raltegravir had a
more favorable tolerability profile and caused less elevation in lipids. Among protease
inhibitor-containing regimens, ritonavir-boosted darunavir was better tolerated than
ritonavir-boosted atazanavir, primarily due to differences in hyperbilirubinemia. When
tolerability and virologic response are considered together, raltegravir-based therapy was
overall superior to both protease inhibitor-based therapies, and ritonavir-boosted darunavir
superior to ritonavir-boosted atazanavir. An advantage of the ritonavir-boosted protease
inhibitors over the raltegravir-based regimen is the reduced likelihood of developing drug
resistance should virologic failure occur.

Supplementary Material
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Figure 1.
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Figure 2.

a)C incids of gic failure b) C: ive incid of virologic failure (A )
1.00 = 9 T
. ATV | Difference in 96 wk cumulative incidence (97.5% C1) . ATV | Difference in 96 wk cumulative incidence (97.5% C1)
e RAL ATV/r (12.6%) vs RAL (9.0%) i FAL ' ' ATV/r (10.7%) vs RAL (8.0%)
— DRVIF 3.4% (0.7%, 7.4%) — DRVIF H H 24%(-14%, 6.2%)
§° 761 DRV/r (14.9%) vs RAL (9.0%) g H : DRV/r (13.1%) vs RAL (8.0%)
5.6% (1.3%, 9.9%) H ] AT%(0.7%,8.7%)
.§ ATV/r (12.6%) vs DRV/r (14.9%) H H ATV/r (10.7%) vs DRV/r (13.1%)
Q2% (6.7%,23%) “23% (6.5%, 2.0%)
'goso. 20 10 0 10 20 J 20 10 0 10 20
4 v
5 :
o : g
'

°

N

a
L

Number of subjects in the risk set

427 317
51 387
470 358
80 96 112 128 144
c) Cumulative incidence of tolerability failure d)C of gic or tolerability failure
1.00 4 : E -
% ATV Difterence in 96 wk cumulative incidence (97.5% CI) ATV Difterence in 96 wk cumulative incigence (97.5% C1)
= = RAL ! Fi RAL ATV/r (13.9%) vs RAL (0.9%) - - RAL Fovors RAL
et | (| (SR TS D e PR A e o
0.75 H q ORV/r (4.7%) vs RAL Favors RAL
g i finasem H O
3 : 3777 OV ATV (13.9%) vs ORV/e (4.7%) fos pua 6.6%)
§050 20 10 0 'To‘ 2 snicriote) :_z'o BT
2 v
2 :
3 '
SGo2s H 1

0.00 \ -
Number of subjects in the risk set
ATVIr |60 548 522 467 349
RAL |603 585 562 534 an
ORVIr|601 576 553 517 392
T T e T T T T T 2
0 24 48 64 80 9% 112 128 144
Study week

Ann Intern Med. Author manuscript; available in PMC 2015 April 28.

Page 15



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Lennox et al.

Figure 3.
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Baseline characteristics

Table 1

Treatment Group

Characteristic

Total (N=1809)

ATV/r (N=605) RAL (N=603)

DRV/r (N=601)

Sex — N (%)
Female
Age (years)
Median
Race/Ethnicity — N (%)
White Non-Hispanic
Black Non-Hispanic
Hispanic (Regardless of Race)
Asian, Pacific Islander
American Indian, Alaskan Native
More than one race
Baseline CD4+ cell count (x 10%/L)
Median
<0.050
0.050-0.199
0.200-0.349
0.350-0.500
>0.500
Baseline HIV-1 RNA (log;, copies/mL)

Median

<100,000
100,000-500,000
>500,000

Mode of Transmission — N (%0)
Homosexual Contact
Heterosexual Contact
Injection Drug Use
Transfusion/Occupational Exposure
Unknown/Unreported/Other

1V drug history — N (%0)
Never
Currently
Previously

Hepatitis B surface antigen* —N (%)
Positive

Negative

435 (24.0%)

37

615 (34.0%)
757 (41.8%)
390 (21.6%)
30 (1.7%)
6 (<1%)
7 (<1%)

0.308
216 (11.9%)
320 (17.7%)
528 (29.2%)
504 (27.9%)
241 (13.3%)

4.62

Baseline HIV-1 RNA (copies/mL) — N (%)

1,256 (69.4%)
425 (23.5%)
128 (7.1%)

977 (54.0%)
575 (31.8%)
37 (2.0%)
18 (<1%)
202(11.2%)

1,673 (92.5%)
4 (<1%)
132 (7.3%)

49 (2.7%)
1,752 (96.8%)

144 (23.8%) 148 (24.5%)

37 36

212 (35.0%) 212 (35.2%)

252 (41.6%) 254 (42.1%)
125 (20.7%) 117 (19.4%)

11 (1.8%) 13 (2.2%)
2 (<1%) 2 (<1%)
2 (<1%) 3 (<1%)

0.309 0.304

71 (11.7%) 76 (12.6%)

104 (17.2%) 111 (18.4%)
186 (30.7%) 172 (28.5%)
157 (26.0%) 169 (28.0%)
87 (14.4%) 75 (11.9%)

412 (68.1%) 410 (68.0%)
151 (25.0%) 143 (23.7%)
42 (6.9%) 50 (8.3%)

330 (54.5%) 324 (53.7%)
186 (30.7%) 190 (31.5%)

15 (2.5%) 15 (2.5%)
3 (<1%) 9 (1.5%)
71 (11.7%) 65 (10.8%)

558 (92.2%) 563 (93.4%)

1 (<1%) 0
46 (7.6%) 40 (6.6%)
15 (2.5%) 16 (2.7%)

587 (97.0%) 582 (96.53)

143 (23.8%)

37

191 (32%)

251 (42%)

148 (25%)
6 (1%)
2 (<1%)
2 (<1%)

0.310
69 (11.5%)
105 (17.5%)
170 (28.3%)
178 (29.6%)
79 (13.1%)

434 (72.2%)
131 (21.8%)
36 (6.0%)

323 (53.7%)
199 (33.1%)
7 (1.2%)
6 (1.0%)
66 (11.0%)

552 (91.8%)
3 (<1%)
46 (7.6%)

18 (3.0%)
583 (97.0%)
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Treatment Group

Characteristic Total (N=1809) ATV/r (N=605) RAL (N=603) DRV/r (N=601)
Indeterminate 1 (<1%) 0 1 (<1%) 0
Not done 7 (<1%) 3 (<1%) 4 (<1%) 0
Hepatitis CT— N (%)
Positive 141 (7.8%) 47 (7.8%) 49 (8.1%) 45 (7.5%)
Negative 1,660 (92.2%) 553 (91.4%) 551 (91.4%) 556 (92.5%)
Indeterminate 5 (<1%) 3 (<1%) 2 (<1%) 0
Not done 3 (<1%) 2 (<1%) 1 (<1%) 0
Calculated creatinine clearance (mL/min)?*
Median 120 120.9 122.1 117.7
<60 mL/min 23 (1%) 10 (2%) 5 (1%) 8 (1%)
60-90 mL/min 253 (14%) 93 (15%) 75 (12%) 85 (14%)
>90 mL/min 1,533 (85%) 502 (83%) 523 (87%) 508 (85%)

EFV appropriate for participants?§ - N (%)

No 440 (24.3%)

Reason EFV not appropriate§ - N (%)
Woman of childbearing potential 91 (20.7%)

Psychiatric illness

Methadone withdrawal risk 5 (1.1%)
NNRTI Resistance 112 (25.4%)
Prior NNRTI Intolerance 7 (1.6%)
Other condition 37 (8.4%)

188 (42.7%)

153 (25.3%)

28 (18.3%)
64 (41.8%)
1 (<1%)
43 (28.1%)
4 (2.6%)
13 (8.5%)

153 (25.4%)

26 (17.0%)
69 (45.1%)
2 (1.3%)
45 (29.4%)
1(<1%)
10 (6.5%)

134 (22.3%)

37 (27.6%)
55 (41.0%)
2 (1.5%)
24 (17.9%)
2 (L5%)
14 (10.4%)

ATVI/r= atazanavir plus ritonavir; RAL= raltegravir; DRV/r= darunavir plus ritonavir; EFV= efavirenz; NNRTI= non-nucleoside reverse

transcriptase inhibitor
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*
Participants with prior documentation of positive Hepatitis B virus (HBV) surface antibody and/or HBV core antibody with negative HBV surface

antigen were not required to be tested, and are categorized into the ‘negative’ group

+
Participants with chronic hepatitis C and prior documentation of positive hepatitis C antibody were not required to be tested, and are categorized
into the “positive’ group

z . .
Calculated creatine clearance used Cockcroft-Gault equation

§

As determined by study investigator. Other specified conditions are grouped according to a search for specific terms
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Table 2

Genotypic Analysis for Resistance to Randomized Medications at Virologic Failure

Treatment Group
ATV/Ir RAL DRVIr

Virologic Failure 95 85 115
Genotype Testing Complete 75 65 99
Any Resistance Detected 9 18 4
PI Resistance Detected 0 0 0
NRTI Only Resistance Detected 8 7 3
- emtricitabine 5 7 3
- tenofovir 2
- emtricitabine and tenofovir 1
INI Only Resistance Detected” 1 1 1
NRTI and INI Resistance Detected 0 10 0
- emtricitabine and raltegravir 7
- emtricitabine, tenofovir and raltegravir 3

ATV/r= atazanavir/ritonavir, RAL= raltegravir, DRV/r = darunavir/ritonavir, Pl= protease inhibitor, NRTI= nucleoside reverse transcriptase
inhibitor, INI= integrase inhibitor

*
Emtricitabine resistance= M184V (21 subjects), M184I (4 subjects), or M184V/I (1 subject)
+
Tenofovir resistance= K65R (3 subjects), K70N (2 subjects), T215A (1 subject), or T215I (1 subject)
15/75 subjects in the Atazanavir/ritonavir arm and 12/99 subjects in the darunavir/ritonavir arm had INI resistance testing performed. Raltegravir

resistance= N155H (6 subjects) plus one or more of E92Q (4 subjects), Q138K (2 subject), V1511 (3 subjects), E157Q (2 subjects), G163R (1
subject); or single mutations at E92Q (1 subject), T97A (1 subject on ATV/r), N155H (2 subjects), E157Q (2 subjects), and G163K (1 subject).
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