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Background: HIV-infected, treatment-experienced adults with
a history of prior resistance and regimen failure can be virologically
suppressed but may require multitablet regimens associated with
lower adherence and potential resistance development.

Methods: We enrolled HIV-infected, virologically suppressed
adults with 2-class to 3-class drug resistance and at least 2 prior
regimen failures into this phase 3, open-label, randomized study. The
primary endpoint was the percentage of participants with HIV-1
RNA ,50 copies per milliliter at week 24 [Food and Drug
Administration (FDA) snapshot algorithm].

Results: For 135 participants [elvitegravir/cobicistat/emtricitabine/
tenofovir alafenamide (E/C/F/TAF) plus darunavir (DRV), n = 89;

baseline regimen, n = 46], most of whom were taking a median of 5
tablets/d, simplification to E/C/F/TAF plus DRV was noninferior to
continuation of baseline regimens at week 24 (plasma HIV-1 RNA
,50 copies per milliliter: 96.6% vs. 91.3%, difference 5.3%, 95.001%
CI: 23.4% to 17.4%). E/C/F/TAF plus DRV met prespecified criteria
for noninferiority and superiority at week 48 for the same outcome.
E/C/F/TAF plus DRV was well tolerated and had an improved renal
safety profile compared with baseline regimens, with statistically
significant differences between groups in quantitative total proteinuria
and markers of proximal tubular proteinuria. Compared with baseline
regimens, participants who switched to E/C/F/TAF plus DRV reported
higher mean treatment satisfaction scale total scores and fewer days
with missed doses.

Conclusions: This study demonstrated that regimen simplification
from a 5-tablet regimen to the 2-tablet, once-daily combination of E/C/
F/TAF plus DRV has durable maintenance of virologic suppression
and improvements in specific markers of renal safety. Such a strategy
may lead to greater adherence and improved quality of life.
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INTRODUCTION
Morbidity and mortality in HIV infection have dramat-

ically improved after the introduction of antiretroviral therapy
(ART),1–3 even among patients with extensive treatment
experience and multiclass drug resistance.4 With the approval
of new drugs, particularly the integrase strand transfer
inhibitors (INSTIs) and more potent protease inhibitors
(PIs) [ie, darunavir (DRV)], construction of fully suppressive
“salvage” regimens, containing at least 2 effective drugs from
different classes, was possible.5 Despite these advances,
“salvage” regimens are often complicated regimens with high
pill burden, high dosing frequency, and/or dietary restrictions,
factors resulting in higher cost, more side effects, poorer
quality of life, and greater risk for nonadherence that may
lead to virologic failure and accumulation of additional drug
resistance.4,6 Current treatment guidelines recommend
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regimen simplification to maintain viral suppression if future
treatment options are not compromised,7,8 but simplification
is challenging in treatment-experienced patients with a history
of drug resistance. Newer combination tablets enable simpli-
fication of these regimens; however, concerns of potential
drug interactions in the absence of pharmacokinetic (PK) and
pharmacodynamic data have limited their use.9

The single-tablet coformulation of elvitegravir/cobicistat/
emtricitabine/tenofovir alafenamide (E/C/F/TAF) has demon-
strated high efficacy and improved renal and bone safety
compared with tenofovir disoproxil fumarate (TDF)-containing
regimens in phase 3 clinical trials of HIV-infected partici-
pants.10–12 E/C/F/TAF has been approved by the United States
(US) Food and Drug Administration (FDA), European Medi-
cines Agency, and other health authorities for treatment of naïve
and stably suppressed patients age 12 and older and is one of the
recommended initial regimens in guidelines in the USA and in
Europe.13–17 DRV is a recommended protease inhibitor with
a high genetic barrier to resistance, well-established safety profile
at a once-daily dose in treatment-experienced patients without
DRV-associated resistance mutations, and can be boosted by
either ritonavir or cobicistat.18,19 The 2-tablet, once-daily
combination of E/C/F/TAF plus DRV may be an effective
treatment option in select treatment-experienced patients with
multiclass resistance. The goal of our phase 3, open-label,
randomized trial (GS-US-292-0119) was to evaluate the efficacy,
safety, and PK parameters of switching virologically suppressed
participants with a history of treatment failure to a 2-tablet,
once-daily antiretroviral regimen combining E/C/F/TAF plus
DRV. We report results though week 48.

METHODS

Study Design and Participants
We enrolled participants into this phase 3, open-label,

randomized trial at 62 academic, private practice, and
community health centers in the USA and Canada between
September 2013 and September 2014 (Study Protocol avail-
able in Supplemental Digital Content 1, http://links.lww.com/
QAI/A932). Eligible participants were HIV-infected adults
(aged $18 years) who were virologically suppressed (plasma
HIV-1 RNA ,50 copies per milliliter) on a current anti-
retroviral regimen containing DRV boosted by ritonavir (600/
100 mg twice daily or 800/100 mg once daily) continuously
for at least 4 months before screening. Treatment history
included failing at least 2 prior antiretroviral regimens and
confirmed resistance by historical genotype to at least 2
different classes of antiretrovirals. Participants must have had
no history of integrase inhibitor resistance or be INSTI naive,
or be currently suppressed on the following INSTIs [ralte-
gravir, elvitegravir, or dolutegravir (50 mg once daily, but not
twice daily)]. We allowed a history of up to 3 thymidine
analogue mutations and/or K65R, but no history of Q151M or
T69 insertion mutations. Eligible participants could not have
any DRV-associated resistance mutations, including V11I,
V32I, L33F, I47V, I50V, I54L/M T74P, L76V, I84V, and
L89V. The Stanford HIVdb algorithm v8.01 was used to
calculate genotypic susceptibility scores (GSS). For each

drug, a 5-point scale was used: susceptible, potential low-
level resistance, low-level resistance, intermediate-level resis-
tance, and high-level resistance were scored as 1, 0.75, 0.5,
0.25, and 0, respectively. The total genotypic susceptibility
scores for a given regimen were calculated as the sum of the
scores for each individual drug. Participants had an estimated
glomerular filtration rate (eGFR) by the Cockcroft-Gault
formula of at least 50 mL/min.

We randomized participants in a 2:1 ratio using an
interactive voice/web response system to switch to coformu-
lated E/C/F/TAF 150/150/200/10 mg (Gilead Sciences, Foster
City, CA) plus DRV 800 mg (Janssen) once daily or to stay
on their baseline regimen. E/C/F/TAF plus DRV was supplied
by Gilead; participants who continued their baseline regimen
obtained treatment by prescription.

This study was conducted in accordance with the
Declaration of Helsinki. Central or site-specific institutional
review boards or ethics committees reviewed and approved
the protocol. We obtained written informed consent from all
participants before screening. This study was registered with
ClinicalTrials.gov (Identifier NCT01968551).

Procedures
Randomized participants were seen at screening, base-

line, weeks 2, 4, 8, 12, 16, 24, 36, 48, and every 12 weeks
thereafter. Laboratory tests included hematological analysis,
serum chemistry tests, fasting lipid parameters, CD4 counts,
measures of renal function [eGFR by Cockcroft-Gault, urine
protein-to-creatinine ratio, retinol binding protein-to-creatinine
ratio, beta-2-microglobulin-to-creatinine ratio (Covance Labo-
ratories, Indianapolis, IN)], and measurement of HIV RNA
concentration (Roche TaqMan 2.0; Roche Diagnostics, Rotk-
reuz, Switzerland). Fasting lipid parameters were not measured
in this study. Participants with confirmed virologic rebound
(HIV-1 RNA $400 copies per milliliter) had confirmatory
samples sent for resistance analysis by GeneSeq Integrase,
PhenoSense GT, and PhenoSense Integrase (Monogram Bio-
sciences, South San Francisco, CA). Patient-reported outcomes
included validated instruments such as visual analog scale
adherence and HIV-treatment satisfaction questionnaires.20–22

For those receiving E/C/F/TAF plus DRV who agreed to
participate, we performed an intensive PK substudy (sample
collection predose up to 24 hours postdose at weeks 2, 4, or 8)
to assess plasma concentrations of select analytes using fully
validated high-performance liquid chromatography–tandem
mass spectroscopy bioanalytical methods (Quest Pharmaceu-
tical Services LLC, Newark, DE).

Statistical Analysis
The primary efficacy endpoint was the percentage of

participants with HIV-1 RNA ,50 copies per milliliter at
week 24 using the US FDA-defined snapshot algorithm23,24

using the full analysis set (all randomized participants who
received at least one dose of study drug). We planned to
randomize 100 participants to E/C/F/TAF plus DRV and
50 to remain on their baseline regimen, resulting in 53% power
to show switching to E/C/F/TAF plus DRV was noninferior to
remaining on baseline regimens with respect to the primary
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endpoint. We assessed noninferiority of E/C/F/TAF plus DRV
vs. baseline regimens using a 2-sided exact 95% confidence
interval (CI) approach (alpha level of 0.025), with a prespe-
cified margin of 12%. Because an alpha of 0.00001 was
spent on interim analyses at week 12, the significance level
for the 2-sided test was adjusted to 0.04999 (corresponding
to 95.001% CI). We estimated the exact CI based on
unconditional exact methods using 2 inverted one-sided
tests with the standardized statistic and calculated the
P-value using Fisher’s exact test. We also performed
a secondary per-protocol analysis (full analysis set exclud-
ing those who had any major protocol violation). Secondary
efficacy endpoints included the percentage of participants
with HIV-1 RNA ,50 copies per milliliter at week 48 using
the US FDA-defined snapshot algorithm and the change
from baseline in CD4 cell count at weeks 24 and 48. We
conducted prespecified subgroup analyses for virologic
response at weeks 24 and 48 to assess treatment differences
by age, sex, and race.

We used descriptive statistics for the safety analysis set,
which included all who received at least one dose of study drug.
Adverse events were coded with the Medical Dictionary for
Regulatory Activities (version 18.0). We evaluated change from
baseline in eGFR (Cockcroft-Gault), retinol binding protein-to-
creatinine ratio, and beta 2 microglobulin-to-creatinine ratio and
used the 2-sided Wilcoxon rank-sum test to compare the 2
groups. We compared percent change from baseline in urine
protein-to-creatinine ratio between the 2 groups, adjusting for
baseline value using rank analysis of covariance.

For the PK analyses, we used descriptive statistics to
summarize plasma concentrations and calculated geometric
mean (95% CI) and mean (SD) of select natural log-
transformed PK parameters.

We compared HIV treatment satisfaction total scores at
weeks 24 and 48 between the 2 groups using an ANCOVA
model, adjusting for baseline score.

RESULTS
Of the 199 screened participants, 135 enrolled and

received at least one dose of study drug (89 randomized to
switch to E/C/F/TAF plus DRV, 46 randomized to remain on
their baseline regimen) (Fig. 1). Fewer participants in the E/C/
F/TAF plus DRV group prematurely discontinued study drug
compared with the baseline regimen group (2% vs. 11%).

Baseline demographic and antiretroviral regimen char-
acteristics are shown in Table 1. Although overall most
participants were men (75%) and white (50%), women (25%)
and black (45%) participants were well represented. Com-
pared with the baseline regimen group, more men (E/C/F/
TAF plus DRV, 82% vs. baseline regimen, 61%) and fewer
black participants (E/C/F/TAF plus DRV, 39% vs. baseline
regimen, 57%) were randomized to the E/C/F/TAF plus DRV
group. The median age was 49 years (range, 23–70 years).
Comorbid conditions included hyperlipidemia (40%), hyper-
tension (35%), diabetes mellitus (9%), and cardiovascular
disease (6%). At baseline, participants were taking a median
of 5 tablets per day (range, 2–10 tablets per day). Thirty-nine
percent of participants were taking 6 or more tablets per day;
65% were taking at least one antiretroviral medication twice
daily with 37% taking DRV twice daily. Overall, 59% of
participants were on a TDF-based regimen, 11% on an
abacavir-based regimen, and 57% on an integrase inhibitor.
The distribution of genotypic susceptibility scores at study
entry was similar across treatment groups.

All participants had at least 2-class genotypic resis-
tance per eligibility criteria, the most prevalent being
M184V/I for 95% of participants with nucleoside reverse
transcriptase inhibitor mutations and K103N/S for 88% of
participants with nonnucleoside reverse transcriptase inhib-
itor resistance-associated mutations (Supplemental Digital
Content, Table 1, http://links.lww.com/QAI/A932). The
tenofovir signature mutation K65R was present at 20%
and 30% in the E/C/F/TAF plus DRV and baseline regimen

FIGURE 1. Consort flow diagram.
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groups. Participants with thymidine analogue mutations (up
to 3) represented 44% and 39% of the E/C/F/TAF plus DRV
and baseline regimen groups, respectively (Table 1).

Pharmacokinetics
Fifteen participants who received E/C/F/TAF plus DRV

participated in the PK substudy. Mean steady-state trough
plasma concentrations (Ctrough) for elvitegravir (464 ng/mL)
and DRV (1250 ng/mL) were .10-fold and .22-fold higher
than the protein-adjusted IC95 value of elvitegravir (45 ng/mL)
and protein adjusted EC50 value for DRV for virus with no
DRV resistance-associated mutations (55 ng/mL), respec-
tively (Fig. 2). Plasma exposure of TAF (mean AUC of 89.9
ng$h$mL21) was within the range of safe and efficacious
TAF exposure established in the phase 3 pivotal E/C/F/TAF
studies (mean AUCt 47.2–1869.3 ng$h$mL21). Consistent
with findings from the phase 3 pivotal E/C/F/TAF vs. E/C/F/
TDF studies, the plasma tenofovir exposure in the current

study after administration of E/C/F/TAF plus DRV (mean
AUC: 367 ng$h$mL21) was markedly lower than the tenofovir
exposure after administration of E/C/F/TDF. The primary PK
parameters for elvitegravir, DRV, cobicistat, TAF, and its
metabolite tenofovir are presented in Supplemental Digital
Content, Table 2, http://links.lww.com/QAI/A932.

Efficacy
E/C/F/TAF plus DRV was noninferior to baseline

regimens for the primary outcome (HIV-1 RNA ,50 copies
per mililiter at week 24; FDA-snapshot algorithm) using the
full analysis set (96.6% vs. 91.3%; difference 5.3%; 95.001%
CI:23.4% to 17.4%) (Fig. 3). Virologic success rates at week
24 using the per-protocol analysis set were consistent with the
full analysis set (97.6% vs. 100.0%; difference 22.4%;
95.001% CI: 28.6% to 5.9%). At week 48, E/C/F/TAF plus
DRV met the prespecified criteria for noninferiority and
superiority using the full analysis set (94.4% vs. 76.1%,
difference 18.3%; 95.001% CI: 3.5% to 33.0%) (Fig. 2), with
consistent results using the per-protocol analysis set (97.6%
vs. 85.4%; difference 12.3%; 95.001% CI: 1.8% to 26.4%).
Through week 48, no participants discontinued because of
lack of efficacy. Seven participants discontinued (E/C/F/TAF
plus DRV, n = 2; baseline regimen, n = 5) because of
investigator’s discretion (n = 1 on E/C/F/TAF plus DRV), lost
to follow-up (n = 2 on baseline regimen), or withdrawal of
consent (n = 4; 1 on E/C/F/TAF plus DRV, 3 on baseline
regimen). Virologic failure and treatment discontinuation
(because of withdrawal of consent or loss to follow-up)
contributed to the lower percentage of virologic success in the
baseline regimen group, with each factor accounting for 11%
of participants. CD4 cell counts remained stable through
week 48 in both groups, with a mean (SD) change from
baseline at week 48 of 5 (162.6) cells per microliter for E/C/F/
TAF plus DRV and 41 (104.2) cells per microliter for
baseline regimens (P = 0.21).

No differences in virologic success at week 24 were
seen in the predefined subgroups of age, sex, and race;
however, at week 48, virologic success was higher for the
E/C/F/TAF plus DRV-treated participants aged ,50 years
(difference 22.5%, 95% CI: 3.6% to 43.6%) and male
(difference 15.9%, 95% CI: 1.5% to 35.0%) (Supplemental
Digital Content, Fig. 1, http://links.lww.com/QAI/A932).

Resistance
Because no participants in the E/C/F/TAF plus DRV

group had confirmed virologic rebound with HIV-1 RNA
.400 copies per milliliter through week 48, none were tested
for resistance. One participant in the baseline regimen group,
on raltegravir, ritonavir-boosted DRV, and etravirine, had
viral rebound (week 36) and was tested for resistance.
Historical genotyping confirmed 2-class resistance, with PR
(L10V, M361) and RT (D67N, K70R, K103N, Y181I,
T215Y) mutations. Resistance results showed newly detected
resistance mutations (K65R and M184V); these resistance
mutations were likely preexisting as this participant had
a history of treatment with TDF and emtricitabine.

TABLE 1. Baseline Demographic and Antiretroviral Regimen
Characteristics

E/C/F/TAF + DRV
(n = 89)

Baseline
Regimens
(n = 46)

Baseline characteristics

Age, median (range), yrs 49 (29–70) 47 (23–64)

Male, n (%) 73 (82) 28 (61)

Black (or African descent), n (%) 35 (39) 26 (57)

CD4 count, median (range), cells/mL 519 518

eGFR by Cockcroft-Gault, median
(range), mL/min

99 100

Comorbidities, n (%)

Diabetes mellitus 7 (8) 5 (11)

Hypertension 30 (34) 17 (37)

Cardiovascular disease 6 (7) 2 (4)

Hyperlipidemia 41 (46) 13 (28)

Antiretroviral Regimen History

No. pills per day, median (range) 5 5

$6 pills per day, n (%) 36 (40) 17 (37)

At least twice-daily dosing, n (%) 58 (65) 30 (65)

Prior regimens containing, n (%)

TDF 54 (61) 25 (54)

ABC 10 (11) 5 (11)

Other NRTIs 11 (12) 6 (13)

Resistance history

2-class resistance, n (%) 62 (70) 34 (74)

3-class resistance, n (%) 23 (26) 9 (20)

M184V/I, n (%) 76 (85) 36 (78)

K65R, n (%) 18 (20) 14 (30)

NNRTI-R, n (%) 79 (89) 40 (87)

PI-R, n (%) 34 (38) 13 (28)

TAM, n (%) 39 (44) 18 (39)

GSS at study entry (mean) 2.45 2.56

ABC, abacavir; NNRTI, nonnucleoside reverse transcriptase inhibitor; NRTI,
nucleoside/nucleotide reverse transcriptase inhibitor; PI, protease inhibitor; R, resistant;
TAM, thymidine analogue mutation; TDF, tenofovir disoproxil fumarate.

Huhn et al J Acquir Immune Defic Syndr � Volume 74, Number 2, February 1, 2017

196 | www.jaids.com Copyright © 2016 The Author(s). Published by Wolters Kluwer Health, Inc.

http://links.lww.com/QAI/A932
http://links.lww.com/QAI/A932


Safety
Participants in the E/C/F/TAF plus DRV group had

a higher rate of any adverse events [92% (n = 82) vs. 78%
(n = 36)]. Most adverse events were mild or moderate in
severity, and no participants discontinued study drug because
of an adverse event. The most commonly reported adverse
events ($5%) were back pain and upper respiratory tract
infection [10% (n = 9) each] and bronchitis [8% (n = 7)] for
E/C/F/TAF plus DRV and diarrhea [9% (n = 4)] and back
pain, cough, influenza-like illness, musculoskeletal pain, and
sinusitis [7% (n = 3) each] for baseline regimens. Ten percent
of participants (n = 9) in the E/C/F/TAF plus DRV and 2%
(n = 1) in the baseline regimen group had a serious adverse
event (Supplemental Digital Content, Table 3, http://links.
lww.com/QAI/A932), none of which was related to study
drug. A similar percentage of participants in each treatment
group had grade 3 or 4 laboratory abnormalities [E/C/F/TAF
plus DRV, 11% (n = 10); baseline regimens, 9% (n = 4)]. No
treatment-related deaths occurred; 1 participant (E/C/F/TAF
plus DRV group) with diffuse large B cell lymphoma died of
sepsis. Two participants (2%) in the E/C/F/TAF plus DRV
group and 1 participant (2%) in the baseline regimen group
had traumatic fractures, considered unrelated to study drug.

Renal Safety
No participants had any serious renal adverse event nor

discontinued study drugs because of a renal adverse event; no
participant developed proximal renal tubulopathy. There were
no differences between the 2 groups in median changes from

baseline in eGFR (week 48: +7.4 mL/min vs. +3.9 mL/min;
P = 0.18). Participants in the E/C/F/TAF plus DRV group had
statistically significant declines in both measures of quantita-
tive proteinuria (urine protein-to-creatinine ratio) and tubular
proteinuria (retinol binding protein-to-creatinine ratio and beta
2 microglobulin-to-creatinine ratio) at week 48 vs. increases in
the baseline regimen group (Fig. 4).

Patient-Reported Outcomes
Although both arms showed improved patient-reported

outcome scores, participants in the E/C/F/TAF plus DRV
group reported statistically significantly higher mean HIV
treatment satisfaction total scores at weeks 24 and 48 (Fig. 5)
and answered questions specific to the flexibility or conve-
nience of and the patient’s satisfaction with the treatment
more favorably. Based on the visual analog scale adherence
questionnaire, participants on E/C/F/TAF plus DRV consis-
tently reported fewer days with missed doses, whereas those
on their baseline regimen reported a higher number of days
with missed doses as the study progressed: more participants
in the E/C/F/TAF plus DRV group reported ,2 days with
missed doses in the 30 days before week 24 (90% vs. 74%) or
48 (86% vs. 59%) and no days with missed doses in the 4
days before weeks 24 (98% vs. 83%) or 48 (99% vs. 73%).

DISCUSSION
This was the first randomized trial of a simplified, 2-tablet,

once-daily regimen combining a boosted protease inhibitor with

FIGURE 2. Pharmacokinetic substudy
results (N = 15).

FIGURE 3. Virologic outcome at weeks 24
and 48. At week 48, all virologic failure was
due to plasma HIV-1 RNA $ 50 copies/mL.
One participant in the baseline regimens
group had confirmed viral rebound (HIV-1
RNA . 400 copies/mL). The remaining par-
ticipants had subsequent plasma HIV-1 RNA
, 50 copies/mL.
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an integrase inhibitor and 2 nucleoside reverse transcriptase
inhibitors in virologically suppressed, treatment-experienced
adults with 2-class to 3-class drug resistance. Overall, steady-
state plasma exposure for the components of E/C/F/TAF and
DRV was within the safe and efficacious ranges of these
analytes. Importantly, PK results of this study demonstrated
that the pharmacodynamic (“boosting”) effect of cobicistat on
elvitegravir and DRV was maintained upon coadministration
of E/C/F/TAF plus DRV, yielding trough concentration levels
10-fold to 22-fold greater than inhibitory and effective
concentration thresholds for adequate elvitegravir and DRV
antiviral activity.

Treatment with E/C/F/TAF plus DRV resulted in high
rates of virologic suppression. E/C/F/TAF plus DRV was
noninferior to continuing on baseline regimens at week 24
and met prespecified criteria for noninferiority and superiority
at week 48. No participant discontinued because of lack of
efficacy. Virologic failure and treatment discontinuation
(because of withdrawal of consent or loss to follow-up)
contributed to the lower percentage of virologic success in the
baseline regimen group. At week 48, E/C/F/TAF plus DRV
was superior for the subgroups of participants either aged

,50 years or male; more men were randomized to the E/C/F/
TAF plus DRV group than to the baseline regimen group. No
new virologic resistance was detected among participants
who switched to E/C/F/TAF plus DRV.

Treatment with E/C/F/TAF plus DRV was well
tolerated. Participants in the E/C/F/TAF plus DRV group
reported a higher rate of adverse events, which was not
unexpected for individuals initiating a novel therapy in
comparison with those continuing their well-tolerated base-
line regimen in an open-label study. Indeed, as assessed by
a validated survey tool, although treatment satisfaction was
evenly matched between randomized groups at baseline,
satisfaction improved among participants who switched to
E/C/F/TAF plus DRV. This observation underscores that,
for a population with extensive ART experience including
prior complicated regimens, there is an unmet need for more
convenient treatment options. Simplified regimens improve
adherence, as demonstrated in the current study in which
participants who switched to E/C/F/TAF plus DRV consis-
tently reporting fewer days with missed doses and greater
virologic success at 48 weeks than those remaining on their
baseline regimens.

FIGURE 4. Renal safety: urine protein-to-cre-
atinine ratios. Differences between treatment
groups in changes in quantitative total pro-
teinuria (UPCR) and in specific markers of
proximal tubular proteinuria (RBP:Cr and
b-2M:Cr) were statistically significant, favoring
E/C/F/TAF + DRV.

FIGURE 5. Overall HIV treatment satisfaction
(HIV-TSQ). aANCOVA HIV-TSQ at baseline 0–6
response range, n = 10 questions, higher
score = better satisfaction in recent weeks; HIV-
TSQ (change) post-baseline: 23–3 response
range, higher–better satisfaction. bFrom
ANCOVA model (treatment as fixed effect;
baseline total HIV-TSQ score as covariate).
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Long-term safety considerations are an important
element in antiretroviral simplification strategies. Proteinuria
and specifically proximal tubular proteinuria have been
shown to increase risk of mortality or cardiovascular events
in both the general population and in HIV-infected individ-
uals.25–27 Upon entry into the current study, most participants
were receiving regimens containing TDF. Switching to
a regimen containing TAF improved glomerular and tubular
function, including decreases in overall and tubular pro-
teinuria, consistent with results of other TDF to TAF switch
studies.11,12,28 Tenofovir (but not TAF) is actively transported
from the blood into renal proximal tubule cells by the organic
anion transporters (OAT) 1 and OAT3, resulting in tenofovir
accumulation in the proximal tubule.29,30 The marked (.90%)
reduction in circulating tenofovir after switching to TAF is
likely the reason for the improvements in clinical renal toxicity
compared with continuing on TDF.10 Participants in our study
were representative of the treatment-experienced population
who started treatment before the HAART era, with a median
age of 49 years, approximately 15 years older than in
treatment-naive trials,10 and high rates of comorbid conditions,
including hyperlipidemia, hypertension, diabetes mellitus, and
cardiovascular disease. This improved renal safety profile is
important in a population of treatment-experienced individuals,
who are likely to be older and have more cardiovascular and
renal risk factors than a naive population.

Limitations to this study include the open-label study
design; as such, between-group differences in adverse events
and subjective safety reports should be interpreted with
caution. More robust reporting of adverse events for the
experimental arm (E/C/F/TAF plus DRV) may have occurred
in this open-label trial. In addition, approximately one-fourth of
participants who switched to E/C/F/TAF plus DRV were
newly exposed to a new drug class (INSTI), which may have
also contributed to additional reporting of adverse events in this
group. Another limitation of our study is the relatively small
sample size and hence the inability to control for potential
imbalance of important factors, such as comorbidities, impact-
ing safety outcomes between the 2 arms. Participants who
switched to E/C/F/TAF plus DRV received drugs provided by
Gilead; those who continued their baseline regimen obtained
treatment by prescription. This difference in study drug supply
might have contributed to the difference in the rates of early
discontinuation of study drugs. Because this study excluded
participants with DRV mutations or more than 3 thymidine
analogue mutations, results should not be extrapolated to
such individuals.

Our study provides important guidance for the
management of treatment-experienced individuals with
multiclass resistance who have traditionally required multi-
tablet “salvage” regimens to maintain virologic suppres-
sion. Single-tablet regimens have generally been options
only for treatment-naive individuals or those switching
therapy without a history of prior resistance. Strategic
regimen simplification to the 2-tablet, once daily combina-
tion E/C/F/TAF plus DRV was noninferior at 24 weeks and
virologically superior at 48 weeks, to remaining on baseline
regimens, and was associated with greater patient satisfac-
tion and adherence.
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