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Abstract
Background—Regimen selection for highly treatment-experienced patients is complicated.

Methods—Using a web-based utility, study team members reviewed antiretroviral (ARV) history
and resistance data and recommended individual ARV regimens and nucleoside reverse
transcriptase inhibitor (NRTI) options for treatment-experienced participants consisting of 3—4 of
the following agents: raltegravir (RAL), darunavir (DRV)/ritonavir, tipranavir (TPV)/ritonavir,
etravirine (ETR), maraviroc (MVC), and enfuvirtide (ENF). We evaluated team recommendations
and site selection of regimen and NRTIs. Associations between baseline factors and the selection
of a complex regimen (defined as including four ARV agents or ENF) were explored with logistic
regression.

Results—A total of 413 participants entered the study. Participants initiated the first or second
recommended regimen 86% of the time and 21% of participants started a complex regimen. In a
multivariable model, ARV resistance to NRTI (odds ratio [OR]=2.2), non-nucleoside reverse
transcriptase inhibitor (NNRTI, OR=6.2) or boosted protease inhibitor (Pl, OR=6.6), prior use of
integrase strand transfer inhibitor (INSTI, OR=25), and race—ethnicity (all P<0.01) were
associated with selection of a complex regimen. Black non-Hispanic (OR=0.5) and Hispanic
participants from the continental US (OR=0.2) were less likely to start a complex regimen,
compared to white non-Hispanics.

Conclusions—In this multi-center trial, we developed a web-based utility that facilitated
treatment recommendations for highly treatment-experienced patients. Drug resistance, prior
INSTI use, and race—ethnicity were key factors in decisions to select a more complex regimen.

Keywords

HIV drug resistance; Treatment-experienced; Phenotypic susceptibility score; Tropism; cPSS;
Antiretroviral therapy

Introduction

For patients experiencing virologic failure due to HIV drug resistance, the Department of
Health and Human Services (DHHS) Panel on Antiretroviral (ARV) Guidelines for Adults
and Adolescents recommends using at least 2, and optimally 3, fully active drugs to
construct a new treatment regimen in order to achieve durable suppression of HIV-1 RNA
levels.! Guidelines recommend resistance testing to inform selection of new treatment
regimens for patients with drug-resistant virus.1=3 Incorporating prior treatment history and
patient preference such as willingness to use enfuvirtide (ENF, a fusion inhibitor), a
medication self-administered by injection, are also important considerations when deciding
on new treatment regimens.1=3 The decision of how many and which agents to use in the
next regimen, for patients with substantial resistance or treatment experience to the first
three classes of ARV agents (NRTI, NNRTI, and PI), is complicated. Current guidelines
offer only general advice. Retrospective studies show that ARV activity, as measured by
phenotype assays, or phenotypic susceptibility score (PSS), predicts virologic outcomes.*>
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Historically, clinicians add previously used, or “recycled”, NRTIs to the new regimen in an
attempt to increase therapeutic effect,5-8 but this approach has not been tested in the setting
of newer ARVs.

Between 2005 and 2007, several new ARV medications received accelerated FDA approval
increasing treatment options for patients with drug resistant virus. These new medications
were the protease inhibitors darunavir (DRV) and tipranavir (TPV), etravirine (ETR), an
NNRT]I, maraviroc (MVC), a chemokine receptor 5 (CCR5) entry inhibitor, and raltegravir
(RAL), an integrase strand transfer inhibitor (INSTI). In the OPTIONS (Optimized
Treatment that Includes or Omits NRTIs, AIDS Clinical Trials Group A5241) study® we
tested the hypothesis of whether it was beneficial and safe to add or omit NRTIs to an
optimized regimen based upon PSSs.

The objectives of this report are to describe the study design and baseline characteristics of
study participants; the process by which the recommendations were developed and
communicated to the clinical trial sites, how often the research sites followed the team’s
treatment recommendations, and baseline factors associated with selection of regimens and
NRTIs. We hypothesized that there would be a high rate of selection of one of the first two
treatment recommendations.

Study design

Study participants were recruited from 62 sites across the continental US and Puerto Rico
from 31 January 2008 to 6 June 2011 in the OPTIONS study. Sites obtained local
institutional review board approval and written informed consent was obtained from all
study participants.

Study participants were eligible if they were =16 years old, had chronic HIV-1 infection,
had ARV experience or resistance to NRTI and NNRTI, were taking a Pl-containing
regimen for at least 8 weeks prior to study entry, and had plasma HIVV RNA =1000
copies/ml. Participants had a calculated creatinine clearance (CrCl) at least 50 ml/min, and
no active hepatitis B infection. (See Supplement 1 for complete inclusion and exclusion
criteria). Combined phenotype/genotype resistance (PhenoSense® GT, Monogram
Biosciences) and co-receptor tropism (Trofile®, Monogram Biosciences, South San
Francisco, CA, USA) testing were performed on plasma HIV isolates derived from
participants at the screening visit.

The study team considered 20 potential ARV regimens (not including NRTIS) using the six
study-provided medications (DRV, ENF, ETR, MVC, RAL, and TPV). Ritonavir (r) was
prescribed with DRV and TPV and was not provided by the study. Each potential regimen
contained between three and five drugs, for which either clinical data or drug—drug
interactions supported use of the specific combination (Supplement 2). The study team
asked about any prior intolerance to ARVS, prior non-adherence and willingness to use ENF
on study. For each participant, individual drugs were assessed for predicted activity based on
phenotype, genotype and co-receptor tropism test results, and past history of ARV use. RAL
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and ENF were designated as either susceptible or resistant (PSS 1 or 0) based on prior use
(any prior use imputed to be resistant and PSS=0, see statistical analysis below). For MVC,
if there was a history of prior MVC use or prior or current tropism test with non-CCR5
virus, the PSS was set at 0, while for DRV, ETR, and TPV a continuous PSS (cPSS) was
calculated (Supplement 3). The drug PSS values were added together to create regimen-
specific scores (regimen cPSS). See Supplement 4 for an example of calculation of regimen
PSS for all regimens for a potential participant. Participants with at least one potential
regimen with a cPSS >2.0 (without including the contribution from NRTIs) were
randomized to either add or omit NRTIs to their new regimen. If no regimen with a cPSS
>2.0 could be identified, the participant entered a non-randomized arm of the study and
added NRTIs. Identification of at least two NRTIs for potential use on the study was
required for each participant prior to randomization. If abacavir (ABC) was recommended
by the study team, sites were instructed to confirm a negative HLA-B*5701 test result.
Participants randomized to omit NRTIs did not take NRTIs during the study.

Regimen and NRTI recommendation and selection process

A web-based utility was developed for team review on conference calls of individual study
participant’s plasma HIV-1 phenotype/genotype and HIV-1 co-receptor tropism assay
results, cPSS for each potential regimen option for that study participant, and selected
elements of the medical history such as willingness to use ENF. ARV regimens and NRTI
options were recommended by team members who had expertise in ARV therapy, drug
resistance interpretation, and/or pharmacology. Antiretroviral regimen and NRTI options
were ranked by the team; primary and secondary reasons were recorded to communicate the
rationale for the prioritization.

Regimen options were communicated to each site by an emailed report. If there was more
than one option for an ARV study regimen or NRTI combination, the site investigator and
participant were selected from among the potential options. The study site also recorded
their reason(s) for ARV regimen and NRTI selection.

Statistical analyses

Analyses include all participants randomized or enrolled in the study (participants with cPSS
<2.0 were not randomized). Baseline characteristics, ARV drug susceptibility, and regimen
and NRTI selections are presented with descriptive statistics. Pre-planned outcomes
included (a) selection of first or second choice recommendation for ARV regimen and
NRTIs; (b) selection of a complex regimen, defined as a regimen with four or five ARV
agents or inclusion of ENF; and (c) selection of an NRTI combination other than TDF plus
either FTC or lamivudine (3TC). Pre-specified covariates included: age, sex, race/ethnicity,
geographic region, ARV experience, CD4 cell count, HIV-1 RNA, HIV-1 co-receptor
tropism, calculated creatinine clearance (CrCl; for the NRTI outcome only), hepatitis C
virus (HCV) status, injection drug use (IDU) history, drug class resistance, and calendar
year of enrollment. Drug resistance was defined using “net assessment” (susceptible,
partially susceptible, or resistant) from PhenoSense® GT. For RAL and ENF, previous drug
class experience was inferred as having resistance. Resistance testing to INSTIs and entry
inhibitors was not used in the study. For MVVC, previous drug experience, history of or
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current non-CCRS tropic virus, was inferred as having resistance to MVC since those
participants were not candidates for MVC therapy.

Univariate and multivariable logistic regression analyses, stratified by cPSS < or >2,
explored cross-sectional associations between baseline covariates and each outcome, with no
adjustment for multiplicity. Multivariable models were derived using forward selection and
covariates with univariate P<0.10, and scientific input was used to define categories for
continuous variables.

Demographics and entry regimens

A total of 413 participants entered the OPTIONS study between 31 January 2008 and 6 June
2011. Baseline characteristics of this diverse, highly treatment-experienced population are
shown in Table 1. Median CD4 cell count was 196 cells/ul and median HIVV RNA was 4.2
logyg copies/ml. The most frequently taken Pl at study entry was lopinavir/ritonavir (LPVTr,
33%), followed by atazanavir (ATV, 28%), DRVr (18%), fosamprenavir (FPV, 13%), and
TPVr (6%). NRTIs taken at study entry were as follows: tenofovir (TDF) (70%),
emtricitabine (FTC) (47%), or lamivudine (3TC) (34%), or ABC (28%); Nine percent were
also taking an NNRTI.

ARV drug resistance at study entry

Resistance to individual agents—Figure 1 shows baseline ARV drug susceptibility to
the individual ARV agents in the NRTI, NNRTI, and PI classes within the study population
using the net resistance assessment algorithm. Seventy-seven percent of participants had no
prior exposure to ENF and 93% had no prior exposure to INSTI; 45% of participants had
exclusively CCR5-tropic virus (Table 1).

Resistance within ARV classes—Resistance to at least one agent within an ARV drug
class was observed in 80% of participants for the NRTI, 62% for the NNRTI, and 67% for
the PI class. Although all participants had history of drug exposure or resistance to NRTI,
NNRTI, and PI classes, screening resistance tests showed no resistance to the NRTIs and Pls
in 16% of participants, and no resistance to any drug in the three classes in 8% of
participants. During the three-year accrual to the study, the percent of screening resistance
tests showing susceptibility to NRTIs, NNRTIs, and Pls increased (data not shown),
reflecting enrollment of a less heavily ARV-treated population as the trial progressed.

Recommended regimens and rationale

For 21% of participants, only one ARV regimen was recommended; 29% had 2—-3 options
and the remaining 50% had at least four options. The most frequently recommended first
choice regimen was RAL+DRVr+ETR (52%, Fig. 2) followed by four-drug regimens
adding either ENF (15%) or MV C (14%) to these drugs. The fourth most frequently
recommended first choice regimen was MVC+RAL+DRVr (7%) (Fig. 2).
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The most frequently recommended second choice regimen option was an ENF-containing
regimen (ENF+RAL+DRVI+ETR, 25% of 328), followed by RAL+DRVIr+ETR (20%) and
MVC+RAL+DRVr (18%). Three other MV C-containing regimens (without ENF) were
recommended for 15%, and ENF-containing regimens were recommended as the second
choice option for 46%. Pl-sparing regimens were recommended as second choice for 12% of
328 participants (such as MVC+RAL+ETR or other ENF-containing regimens).

The most common reason for the recommended first choice regimen was the regimen
activity score (regimen cPSS, 58%) followed by regimen simplicity (three-drug or ENF-
sparing regimens, 17%) or there was only one regimen recommended (11%). Secondary
reasons cited included whether the participant was willing to use ENF (36%), tropism result
(28%), and cPSS (18%).

NRTI recommendations and rationale

The team offered more than one NRTI combination to 93% of the study population; the
median number of combinations offered was 3. Two combinations of NRTIs were
recommended in a majority of participants: TDF+FTC (96%) and TDF+FTC+ZDV (79%).
ABC-containing NRTI combinations were recommended for 34% of subjects. ZDV was less
frequently recommended as part of the first choice NRTI combination over time: 74% in
2008, 66% in 2009, and 38% in 2010-2011 (post hoc Fisher’s exact P<0.001). Reasons for
NRTI combination recommendations were as follows: (1) potential interaction between
TDF- and ZDV-associated mutations that may impair viral fitness and increase activity of
the NRTI (65%); (2) phenotype result (16%); and (3) ARV history (6%).

Site/participant regimen selection

Among cases with multiple ARV regimen options (328/413, 79%), the regimen chosen by
the site investigator and study participant was the first or second most highly recommended
regimen in 86% of participants. The most frequently chosen regimen was RAL+DRVr
+ETR. RAL-containing regimens were chosen in 98% of cases. Overall, 89% chose a
regimen containing DRVr and 82% chose an ETR-containing regimen, whereas ENF-
containing regimens were chosen by only 12%. The reasons sites listed for regimen
selection included the following: highest ranked recommendation (33%), regimen simplicity
(24%), avoidance of ENF (16%), and highest cPSS regimen (9%). In multivariable analysis
the likelihood of accepting the first or second regimen was related to the presence of dual-
mixed (odds ratio (OR)=3.5, 95% confidence interval (CI) 1.7-7.0, P<0.001) or non-
reportable virus (OR=9.3, 95% CI 1.2-71.5, P=0.033) compared to CCR5 containing virus
on tropism assay; a higher viral load (50 000 to <100 000 copies/ml) at screening compared
to <50 000 copies/ml (OR=6.4, 95% CI 1.5-28.0, P=0.013); and five or more regimen
options compared to only one option offered (OR=0.2, 95% CI 0.1-0.6, P=0.005).

In 21% (85/413) of participants, a complex ARV regimen was selected (n=51 included ENF
and n=34 containing four drugs not including ENF or NRTIs); a 5-drug regimen was not
selected for any participant. Factors significantly associated with increased odds of selecting
a complex ARV regimen included the following: prior use of INSTIs and lack of any
susceptible NRTI, NNRTI, or PI. For example, participants with no susceptible Pl option
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had 6.6 times greater odds (multivariable adjusted estimate) of choosing a complex ARV
regimen than those with at least one susceptible Pl (95% CI 3.5-12.5). Factors significantly
associated with decreased odds of selecting a complex ARV regimen included black race
and continental US Hispanic ethnicity (compared to white non-Hispanic). Despite similar
rates of complex ARV regimen recommendation, Hispanic participants from the continental
US had an OR of 0.2 (95% CI: 0.1-0.7) and black participants had an OR of 0.5 (95% ClI:
0.3-1.0), whereas Hispanic participants from Puerto Rico had about two-fold greater odds
(95% CI: 0.9-5.1) of selecting a complex ARV regimen compared to white non-Hispanic
participants in a multivariable analysis adjusted for baseline resistance (Fig. 3A).

Site/participant selection of an NRTI combination

The top two NRTI combinations chosen were TDF+FTC (or TDF+3TC) in 78% and TDF
+FTC+ZDV in 15% of participants. A total of 12 unique NRTI combinations were chosen
among study participants, all contained FTC or 3TC, most contained TDF (96%), followed
by ZDV (19%), ABC (4%), and ddl or d4T very infrequently (<1%). A 92% acceptance rate
of the recommended first or second NRTI combinations was observed. Among 385
participants with >1 NRTI combination option, simplicity (38%) and highest ranked NRTI
combination (31%) were primary reasons listed by the sites.

The number of NRTIs to which the virus was resistant (2-6 vs 0-1) and CD4 count <50
cells/ul was associated with selection of an NRTI combination other than TDF+FTC (3TC)
(Figure 3B). Lower creatinine clearance and earlier calendar year of enrollment were also
associated with this outcome.

Discussion

The OPTIONS study evaluated the process of expert-guided regimen design and selection
utilizing a web-based tool with real-time feedback to study sites. The first- or second-ranked
ARV regimens and NRTI options were selected by sites in 86 and 92% of cases,
respectively. This suggests that the process and recommendations were acceptable. The
RAL+DRVr+ETR regimen and the four-drug regimen adding ENF were the most frequently
recommended and highest preferred regimens by the study team. The primary reason for
these specific regimen recommendations was the expected high levels of activity as
measured by the regimen activity score. In addition, the study team considered RAL+DRVr
+ETR to be a regimen with proven activity for treatment-experienced patients.1® However,
sites and participants were less likely to choose ENF-containing regimens. Thus, MVC
+DRVr+RAL became the second highest site-selected regimen. Although the study team
often ranked (58%) the NRTI combination of TDF+FTC+ZDV highly (for participants with
extensive cross-resistance, in order to take advantage of NRTI mutational interactions), the
sites/participants were less enthusiastic about this choice, citing simplicity as an important
consideration in their decision (sites chose the combination of TDF+FTC 78% of the time).

The choice of a more complicated ARV regimen was driven by viral resistance, prior
experience and race—ethnicity. Not surprisingly, resistance to a greater number of ARVs
within a class was associated with selection of a complex regimen. For example, if a
participant’s virus was not susceptible to any NNRTI or any PI, the odds of selecting a
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complex regimen were increased by sixfold. Since DRVr was the PI most often used and
ETR the only NNRTI option, retained susceptibility to these drugs was key to regimen
simplicity in this population. Prior use of an INSTI was also associated with selecting a
complex regimen. Thus, prior INSTI use and lack of susceptibility to ETR and DRVr may
be important factors in selecting a more complex regimen in clinical practice. The odds of
selecting a complex ARV regimen were approximately 50-80% lower for black and
continental US Hispanic participants, even after accounting for drug resistance. The
explanation for this latter finding is unclear. More black participants proportionally joined
the study over time which correlated with the recommendation of less complex ARV
regimens by the study team but this was not statistically significant (data not shown).
Furthermore, there was no change in the proportion of Hispanic participants over time. Also,
the study team recommendations did not vary by race. Thus, it appears that local
investigator/participant selection of less complicated ARV regimens for blacks and
Hispanics may have been driving the observed difference. Fewer Hispanic participants were
willing to use ENF (25 vs 55% for other races). Whites had a longer median prior use of
ARVs (14 years) compared to blacks (10 years) and Hispanics (11 years). There was one
study that documented differences in patterns of ARV use with blacks being more likely to
use NNRTI-based regimens compared to whites that used more Pl-based regimens.1! This
was also an unexpected finding in this study without clear explanation. Future analyses of
treatment-experienced patients will need to examine patterns of types of ARV regimens
while accounting for prior ARV experience, viral resistance patterns, CD4 counts, and viral
load. Although web-based tools to guide ARV selection have existed for more than a
decadel? this is the first randomized trial to utilize a web utility in combination with
centralized expert opinion to guide selection of therapy. In the current study, the study team
offered expert guidance to site investigators in the selection of a new regimen among ARVs
approved for patients with drug-resistant virus. We followed treatment guidelines, i.e.,
included a combination of fully or partially active agents, defined by the cPSS, to achieve a
regimen phenotypic score greater than 2.0 and recommended regimen options to sites.
Selection of one of the top-ranked regimens was high, indicating that centralization of
regimen recommendation was successful. Prior studies testing novel drugs typically
randomly assign participants to new drugs or control in the context of an optimized
background regimen utilizing resistance testing.10:13-20 |n most studies, local study
investigators chose the optimized background regimen, guided by parameters set by the
protocol (such as “no more than two active or three partially active drugs”). The most
common regimen selected in our study was DRVr, RAL, and ETR similar to the regimen
tested in the TRIO study.19 In that trial 103 subjects were assigned to the above regimen and
local investigators were allowed to choose an optimized background (88% used NRTIs and
11.7% used ENF). The design of that study also differed in that subjects were required to
have susceptibility to DRV and at least three NRTI mutations. Thus, we believe our trial had
a novel approach by ensuring that all randomized participants in the study had more than
two active (based on PSS) agents utilizing a web-based regimen selection tool that
calculated the cPSS for each of 20 possible regimens and assigned drugs with partial drug
susceptibility a score between 0 and 1. Prior treatments and intolerances were included in
the web tool. The study team made recommendations in real time to the sites and the best
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regimen for each study participant was then selected by the local study investigator and the
study participant.

Designing regimens for patients who are highly treatment experienced is complicated and
DHHS guidelines strongly recommend expert involvement.! Unlike treatment-naive
patients, where HIV ARV guideline panels provide multiple specific regimen options, the
selection of regimens for a more treatment-experienced patient relies on a careful
consideration of treatment history, current and past resistance tests, and patient willingness
to take a complex regimen with multiple drugs, twice daily dosing and sometimes an
injectable agent. Decisions are even more difficult if there is a history of poor adherence.
Many patients who need new regimens, due to virologic failure and resistance, have failed to
adhere to simpler, once-daily therapies. While it is clear that including two, and preferably
three, fully “active” agents are optimal, the number of drugs needed to achieve optimal ARV
activity is uncertain when fewer than three fully active agents are available, and likely varies
for each patient due to cross-resistance within classes, archived or very low level resistance,
and the unavailability of regimens that could be constructed entirely from new, presumably
resistance-free, classes. Since the study was completed, dolutegravir, an INSTI with activity
against some INSTI-resistant HIV isolates, was approved for use in the US; dolutegravir can
be used for patients who previously received RAL and might have been useful to simplify
regimens for participants in our study.®

In this multi-center randomized trial, we developed a web-based utility that facilitated
treatment recommendations for highly treatment-experienced patients. Drug resistance, prior
ARV experience, and race—ethnicity were key factors in decisions to select a more complex
regimen. The OPTIONS study demonstrates a successful approach to centrally
implementing recommendations for treatment that are acceptable to local investigators and
patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Percent of study participants (n = 413) with resistant, partially susceptible or susceptible
virus to each ARV agent at study entry based on the Monogram Pheno-Sense® GT net
assessment which incorporates phenotype and genotype information. NRTI: Nucleoside
reverse transcriptase inhibitor, NNRTI: non-nucleoside reverse transcriptase inhibitor, PI:
protease inhibitor, ABC: abacavir, ddI: didanosine, FTC: emtricitabine, 3TC: lamivudine;
TDF: tenofovir, ZDV: zidovudine, EFV: efavirenz, ETR: etravirine, NVP: nevirapine, r:
ritonavir boosting, ATV: atazanavir, DRV: darunavir, FPV: fosamprenavir, LPV: lopinavir,
SQV: saquinavir, TPV: tipranavir. The percent of viral variants fully susceptible were as
follows: (NRTIs) TDF = 64%, ABC = 46%, ZDV = 36%, and 27% to 3TC or FTC = 27%;

(NNRTIs) ETR = 82%; and (PIs) DRV/r = 71%, TPV/r = 58%.
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Figure 2.

The top four recommended ARV regimens from the study team including the first and
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second study team ranked choices (designated first and second rank). The top four of 20
regimens are shown, the remaining 16 regimens were either never recommended as first
rank (three cases) or recommended as first rank <2% of the time (data not shown). The
selected regimen is the regimen the site and participant chose to start among the options that
were recommended (n = 413). RAL: raltegravir; DRV: darunavir; ETR: etravirine; ENF:

enfuvirtide; MVC: maraviroc.
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Figure 3.
(A) Factors associated with accepting a complex regimen defined as using four ARV agents

or inclusion of ENF in the regimen. Higher odds ratio favors selection of a complex
regimen, n = 396 for race—ethnicity and multivariable model (n = 17 other race—ethnicity
excluded); n = 413 otherwise. The square boxes represent the estimated odds ratio and
horizontal lines represent the Wald 95% CI plotted on a logarithmic scale. Additional
covariates that were not statistically significant (univariate P-value): age (P=0.4), sex
(P=0.8), prior use of ENF (P=0.9), CD4 cell count (P=0.2), HIVV-1 RNA (P=0.8), HIV-1
tropism (P=0.4), hepatitis C status (P=0.8), IDU history (P=0.7), and calendar year of
enrollment (P=0.4). All analyses were stratified by cPSS >2.0 (Arm A/B) versus <2.0 (Arm
C). (B) Factors associated with selecting an NRTI combination other than TDF + FTC
(3TC), n=413. The square boxes represent the estimated odds ratio and horizontal lines
represent the Wald 95% CI plotted on a logarithmic scale. Additional covariates that were
not significant in multivariable model selection (univariate result): age (<40 years OR = 0.5
[95% CI, 0.2-0.9], 40 to <45 years OR = 0.6 [0.3-1.2], 45 to <50 years OR = 0.4 [0.2-0.8],
=50 years OR = 1.0 [reference], P=0.03), sex (female OR = 0.6 [0.3-1.1] versus male,
P=0.08), race—ethnicity (P=0.2), geographic region (P=0.5), prior use of ENF (P=0.3), prior
use of INSTI (P=0.6), HIV-1 RNA (P=0.4), HIV-1 tropism (P=0.14), hepatitis C status
(P=0.7), IDU history (P=0.11), number of boosted Pls with resistance (2—6 Pls, OR = 1.8
[1.1-3.0] versus 0-1 PlIs [reference], P=0.02), and NNRTI resistance (P=0.7). All analyses
were stratified by cPSS > 2.0 (Arm A/B) versus <2.0 (Arm C).
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Table 1

Baseline characteristics of study participants (n=413)

Median (Q1, Q3) or

Characteristic n (%)
Age, years 46 (40, 51)
Sex
Male 314 (76%)
Female 99 (24%)
Race-ethnicity
Black, non-Hispanic 167 (40%)
White, non-Hispanic 132 (32%)
Hispanic, Puerto Rico 37 (9%)
Hispanic, Continental United States 60 (15%)
Other@ 17 (4%)

Geographic region
Northeast
Midwest
South
West

Puerto Rico

Number of years taking HAARTD

Number of years taking PIsP

Prior ENF use
Prior INSTI use
Baseline CD4 (cells/ul)
Baseline HIV-1 RNA (log;, copies/ml)
HIV-1 tropism
CCRS5 only
Dual mixed or CXCR4

Not reported®
Willing to use ENF
Calculated creatinine clearance (ml/min)

Hepatitis C statusd

Positive
Negative
Indeterminate
Injection drug use (IDU) history
Never
Previously
Enroliment year
2008
2009

HIV Clin Trials. Author manuscript; available in PMC 2015 November 10.

145 (35%)
98 (24%)
79 (19%)
54 (13%)
37 (9%)
10 (7, 12)
9(6,11)
93 (23%)
30 (7%)
196 (90, 348)
4.2(3.6,4.6)

187 (45%)
200 (48%)
26 (6%)
203 (49%)
104 (87, 128)

58 (14%)
349 (85%)
6 (1%)

374 (91%)
39 (9%)

238 (58%)
101 (24%)
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Median (Q1, Q3) or

Characteristic n (%)
2010-2011 74 (18%)
Lack of susceptibility to any:
NRTI 111 (27%)
NNRTI 66 (16%)
Boosted PI 86 (21%)
Number of drugs to which the virus was resistant:
NRTIs (range: 0-6) 3(1,5)
0-1 NRTI 107 (26%)
2-6 NRTIs 306 (74%)
NNRTIs (range: 0-3) 2(0,2)
Boosted Pls (range: 0-6) 2(0,4)

Continuous phenotypic susceptibility

Score of selected regimen

<2 53 (13%)
>2 (subsequently randomized) 360 (87%)

aOther race—ethnicity: Asian, Pacific Islander (n=6), American Indian, Alaskan native (4), More than one race (3), Unknown (4).
b - L

One participant with missing data.
CUnable to obtain tropism result.

dHepatitis C antibody result, with historical chronic hepatitis C diagnosis inferred as positive.

Q1, Q3: first and third quartiles; n: number; HAART: highly active antiretroviral therapy; PI: protease inhibitor; INSTI: integrase strand transfer
inhibitor; CCR5: chemokine receptor 5; CXCR4: chemokine receptor 4; ENF: enfuvirtide; NRTI: nucleoside/tide reverse transcriptase inhibitor;
NNRTI: non-nucleoside reverse transcriptase inhibitor.
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