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Abstract

Background: The phase 3 randomized, active-controlled GS-US-380-1844 (NCT02603120) study evaluated switching t@
single-tablet regimen bictegravir, emtricitabine, and tenofovir alafenamide (B/F/TAF) from dolutegravir (DTG), abacavir (ABC), and
lamivudine (83TC) among people with HIV-1. Previously, results from the 48-week double-blind phase showed that switching to
B/F/TAF was noninferior to remaining on DTG/ABC/3TC and that B/F/TAF was well tolerated. Here, we show the long-term safety
and efficacy of switching to B/F/TAF from DTG/ABC/3TC among people with HIV-1.

Methods: Participants were virologically suppressed people with HIV-1 (HIV-1 RNA <50 copies/mL for > 3 months prior to screening)
receiving DTG/ABC/3TC at baseline. Participants were randomized 1:1 to switch to B/F/TAF or remain on DTG/ABC/3TC. Following
48 weeks of treatment with B/F/TAF or DTG/ABC/3TC in the double-blind phase, participants had the option to enter an open-label
extension phase, during which they received B/F/TAF. Virologic, immunologic, and safety outcomes during treatment with B/F/TAF
through the open-label extension up to 168 weeks, including preexisting and treatment-emergent resistance, were analyzed.

Results: Among 547 participants in the all-B/F/TAF analysis set, virologic suppression (HIV-1 RNA < 50 copies/mL) was
maintained in 99% to 100% of participants up to 168 weeks into B/F/TAF treatment, including in those with preexisting resistance;
no treatment-emergent resistance was detected. CD4 cell counts remained stable during B/F/TAF treatment, with median
(interquartile range) changes from baseline of —17 (—120, 65) cells/uL at week 48 and —9 (—100, 108) cells/uL at week 96. Safety
and tolerability findings were consistent with previously reported findings up to week 48; most drug-related adverse events were
grade 1 or 2 in severity; no new safety signals were identified.

Conclusion: Switching to B/F/TAF from DTG/ABC/3TC was associated with continued high rates of virologic suppression up
to week 168, with no treatment-emergent resistance. B/F/TAF was well tolerated throughout the study period.
Abbreviations: 3TC = lamivudine, ABC = abacavir, AE = adverse event, B = bictegravir, DTG = dolutegravir, eGFR , = estimated
glomerular filtration rate by Cockcroft-Gault formula, F = emtricitabine, IQR = interquartile range, OLE = open-label extension,
TAF = tenofovir alafenamide.
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1. Introduction

In the modern landscape of HIV treatment, antiretroviral regi-
mens provide high rates of HIV suppression, enabling success-
ful long-term disease management.!"? In the setting of virologic
suppression, guidelines recognize the potential for treatment
switches to address tolerability concerns, drug-drug interac-
tions, pill burden, and regimen simplification.B-!

The single-tablet regimen B/F/TAF, comprising bictegravir
(B), emtricitabine (F), and tenofovir alafenamide (TAF), is indi-
cated for the treatment of HIV-1 infection' and recommended
by treatment guidelines, including those from the European
AIDS Clinical Society, International Antiviral Society-USA, and
U.S. Department of Health and Human Services.>-] B/F/TAF
has demonstrated efficacy and safety in treatment-naive people
with HIV and those with virologic suppression and switching
from another antiretroviral regimen.”'* It also has a high bar-
rier to resistance.”"4!

The phase 3 GS-US-380-1844 (NCT02603120) trial investi-
gated switching to B/F/TAF from dolutegravir (DTG), abacavir
(ABC), and lamivudine (3TC) in virologically suppressed adults
with HIV-1.I1 Results from the previously reported 48-week
double-blind phase of the study showed that switching to B/F/TAF
was noninferior to continuing DTG/ABC/3TC.!"! Additionally,
B/F/TAF was well tolerated, with no treatment-emergent resis-
tance observed.!'! Here, we report long-term efficacy and
safety data from the open-label extension (OLE) phase of the
study, encompassing participants who received B/F/TAF for
< 168 weeks of follow-up.

2. Methods

2.1. Study design and participants

GS-US-380-1844 (NCT02603120) was a phase 3, randomized,
double-blind, multicenter, active-controlled trial conducted in
Australia, Europe, and North America, with full study design
details published previously."”! The study protocol is avail-
able via the ClinicalTrials.gov record: clinicaltrials.gov/study/
NCT02603120.

Eligible participants were adults (aged > 18 years) with
virologic suppression (plasma HIV-1 RNA < 50 copies/mL for
> 3 months prior to screening) and receiving a stable regimen
of once-daily DTG plus co-formulated ABC/3TC, or a fixed-
dose regimen of co-formulated DTG/ABC/3TC.!**! Participants
were required to have an estimated glomerular filtration rate by
Cockcroft-Gault formula (eGFR ) of > 50 mL/min and were
excluded if they had chronic hepatitis B infection.*’!

During the 48-week double-blind phase, participants were
randomized 1:1 to switch to the fixed-dose combination of
B/F/TAF (B 50 mg, F 200 mg, TAF 25 mg) once daily or con-
tinue DTG (50 mg), ABC (600 mg), and 3TC (300 mg) once
daily as a fixed-dose combination.!"S! Participants in countries
where B/F/TAF was not yet commercially available, and who
completed the week 48 visit, were invited to participate in an
OLE phase, during which they received B/F/TAE!"! Participants
returned for study visits every 12 weeks, either for < 144 weeks
or until B/F/TAF became available (commercially or through an
access program).

The study was undertaken in accordance with the Declaration
of Helsinki and approved by central or site-specific review
boards/ethics committees (see Table S1, Supplemental Digital
Content, http://links.lww.com/MD/O358 which lists review
boards and ethics committees). All participants provided written
informed consent.

2.2. Study outcomes and assessments

Detailed study procedures have been reported previously.!
Here, we examined virologic, immunologic, and safety outcomes
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during B/F/TAF treatment through to the end of the OLE to sup-
plement the previously published primary study outcomes.!!
Specifically, we evaluated the proportion of participants with
plasma HIV-1 RNA < 50 copies/mL (missing = excluded anal-
ysis and missing = failure analysis), changes from baseline in
CD#4 cell count, incidence of adverse events (AEs) and labora-
tory abnormalities, and changes from baseline in renal function,
fasting lipid parameters, and bodyweight.

We also assessed preexisting and treatment-emergent resis-
tance. Preexisting resistance in HIV-1 protease, reverse transcrip-
tase, and integrase was evaluated using cumulative historical
genotypes and/or retrospective proviral DNA genotyping of
day 1 samples for both B/F/TAF-treated and DTG/ABC/3TC-
treated participants.

For treatment-emergent resistance, testing was conducted
for participants with HIV-1 RNA > 200 copies/mL at either
week 48, discontinuation, or confirmed virologic failure (HIV-1
RNA > 50 copies/mL at 2 consecutive visits).

2.3. Statistical analyses

All participants who received > 1 dose of B/F/TAF (either in
the randomized or OLE phase) were included in the analyses
(all-B/F/TAF analysis set); analyses were summarized for the
all-B/F/TAF set unless otherwise indicated. For participants who
were randomized to DTG/ABC/3TC and subsequently switched to
B/F/TAF in the OLE, baseline was the start of open-label B/F/TAE

Demographic and baseline characteristics were summarized
using standard descriptive methods. The proportion of partic-
ipants with plasma HIV-1 RNA < 50 copies/mL was assessed
overall, with missing data excluded, and within subgroups
defined by resistance at baseline using last observation carried
forward imputation.

Changes from baseline in CD4 cell count and safety parame-
ters were summarized using descriptive statistics.

3. Results

3.1. Participant characteristics and study treatment

The study was conducted from November 2015 to October
2019. Overall, 567 participants were randomized to B/F/TAF or
DTG/ABC/3TC; 563 participants received study treatment (see
Figure S1, Supplemental Digital Content, http:/links.lww.com/
MD/0O358, which shows participant disposition). Among the
284 participants randomized to B/F/TAF, 282 received B/F/TAF,
260 continued B/F/TAF up to week 48, and 259 continued B/F/
TAF in the OLE through week 168. Of the 283 participants ran-
domized to DTG/ABC/3TC, 281 received DTG/ABC/3TC, 266
continued DTG/ABC/3TC up to week 48, and 265 entered the
OLE and switched to B/F/TAF. Genotype data were available for
93.8% (528/563) of the randomized and treated participants.

The all-B/F/TAF analysis set included 547 participants (282
initially randomized to B/F/TAF plus 265 initially random-
ized to DTG/ABC/3TC then switched to B/F/TAF in the OLE).
Participant characteristics at B/F/TAF initiation are presented in
Table S2, Supplemental Digital Content, http:/links.lww.com/
MD/O358, showing baseline characteristics of participants in
the all-B/F/TAF analysis set. The median (interquartile range
[IQR]) duration of exposure to B/F/TAF was 96 (49, 119)
weeks; the minimum and maximum durations of exposure were
0.1 and 169 weeks, respectively, and 5 participants received
B/F/TAF for 2168 weeks.

3.2. Efficacy data and resistance analysis

Virologic suppression (defined as HIV-1 RNA < 50 copies/mL;
missing = excluded analyses) was maintained for 99% to
100% of participants over a median of 96 (up to 168) weeks
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of B/F/TAF treatment (Fig. 1A). In a missing = failure analysis,
89% (488/547) of participants had virologic suppression at
week 48 after B/F/TAF treatment (data missing for 56 [10%]
participants). In participants randomized to B/F/TAF at study
start, 89% (251/282) had virologic suppression at week 96
(data missing for 31 [11%] participants). During B/F/TAF
treatment, 4 participants (0.7%) met criteria for resistance
testing, and among these, no treatment-emergent resistance to
B/F/TAF was detected. Of the 547 participants who received
B/F/TAF, 522 had preswitch protease/reverse transcriptase
genotypic data and 502 had preswitch integrase genotypic
data. Approximately one-third of participants had a preex-
isting primary resistance mutation (Fig. 1B). High virologic
suppression was maintained in participants with preexisting
resistance (Fig. 1B).

Baseline CD4 cell counts remained stable during B/F/TAF
treatment: the median (IQR) baseline CD4 count was 709 (536,

www.md-journal.com

9035) cells/pL, and median (IQR) changes from baseline were
-17 (120, 65) cells/pL at week 48 (n=476) and -9 (-100,
108) cells/pL at week 96 (n = 279) (see Figure S2, Supplemental
Digital Content, http:/links.lww.com/MD/O358, which illus-
trates changes from baseline in CD4 cell count in participants in
the all-B/F/TAF analysis set).

3.3. Safety data

Table S3, Supplemental Digital Content, http://links.lww.com/
MD/0358, shows AEs and laboratory abnormalities during
B/F/TAF treatment in participants in the all-B/F/TAF analysis
set. Study drug-related treatment-emergent AEs are detailed
in Table 1. The majority of drug-related AEs were grade
1 or grade 2 in severity, and the most common treatment-
emergent drug-related AEs were headache (1.6%), diarrhea
(0.9%), fatigue (0.5%), and nausea (0.5%). During the OLE,
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Figure 1. Virologic outcomes in participants in the all-B/F/TAF analysis set: (A) overall (M = E); (B) by archived resistance. (A) The denominator is the number of
participants in the all-B/F/TAF analysis set with non-missing HIV-1 RNA value at each visit. Data are presented from the start of B/F/TAF treatment. (B) Median
(interquartile range) B/F/TAF treatment duration in the all-B/F/TAF set was 96 (49, 119) weeks. *One participant with > 3 TAMs (also counted in the NRTI-R and
any TAM categories) had HIV-1 RNA 56 copies/mL at last visit and resuppressed on commercial B/F/TAF; outcomes determined by last on-treatment observa-
tion carried forward analysis through end of study; IN data were missing for 20 participants, and they were imputed as having no INSTI-R substitutions. 'Derived
from cumulative historical and/or proviral genotypes. *Baseline data derived from proviral DNA genotypes (n = 499) and/or historical genotypes (n = 271).
Resistance substitutions were detected in 155 participants by proviral genotype (NRTI-R: n = 47 [M184V/I: n = 17; any TAMs: n = 35], NNRTI-R: n = 84, PI-R:
n=>52, INSTI-R: n=16 [T97A: n = 12]) and 39 participants by historical genotype (NRTI-R: n =6 [M184V/l: n = 0; any TAMs: n = 6], NNRTI-R: n = 25, PI-R:
n=11, INSTI-R: n =1 [T97A: n = 1]). B/F/TAF = bictegravir/emtricitabine/tenofovir alafenamide, IN = integrase, INSTI = integrase strand transfer inhibitor, M =
E = missing = excluded, NNRTI = non-nucleoside reverse transcriptase inhibitor, NRTI = nucleoside/nucleotide reverse transcriptase inhibitor, Pl = protease
inhibitor, PR = protease, R = resistance, RT = reverse transcriptase, TAM = thymidine analog mutation.
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1 participant discontinued due to an AE (grade 2 headache
assessed as treatment related), and 1 death occurred (due to
hypertensive cardiovascular disease not considered treatment
related).

Clinically relevant changes from baseline in eGFR_, were
not observed (see Figure S3, Supplemental Digital Content,
http://links.lww.com/MD/O358, which illustrates change from
baseline in eGFR_, in participants in the all-B/F/TAF analysis
set). There were no discontinuations due to renal-related AEs
and no reports of renal proximal tubulopathy. Quantitative
measures of proteinuria and biomarkers of renal tubular dys-
function showed no clinically relevant changes at weeks 24,
48, or 72 (see Figure S4, Supplemental Digital Content, http://
links.lww.com/MD/O358, which shows changes in quan-
titative measures of proteinuria at weeks 24, 48, and 72 in
participants in the all-B/F/TAF analysis set). During B/F/TAF
treatment, fasting lipid parameters remained generally sta-
ble, with slight increases in low-density lipoprotein choles-
terol levels at later timepoints (see Figure S5, Supplemental
Digital Content, http://links.lww.com/MD/O358, which shows
changes from baseline in fasting lipid parameters up to week
144 in participants in the all-B/F/TAF analysis set); 17 partic-
ipants (3%) initiated lipid-modifying agents. Whilst receiving
B/F/TAF, 30/547 (5.5%) participants initiated hypertensives
(97265 [3.4%] after switching) and 3/547 (0.5%) participants
initiated anti-diabetes medication (1/265 [0.4%] after switch-
ing). One participant had incident HIV/HBV coinfection while
receiving DTG/ABC/3TC during the blinded 48-week phase;
no participants had an HIV/HBV coinfection during the OLE
phase.

During the 48-week randomized phase, there was a
trend towards an increase in median bodyweight in par-
ticipants switching to B/F/TAF versus those continuing
DTG/ABC/3TC (see Figure S6, Supplemental Digital
Content, http://links.lww.com/MD/O358, which shows
changes from baseline in bodyweight in participants in
the all-B/F/TAF analysis set). In the all-B/F/TAF analysis
set including the OLE, median bodyweight increased from
baseline (the timepoint at which participants switched from
DTG/ABC/3TC to B/F/TAF) to week 36 and appeared to
have stabilized to week 168.

Treatment-emergent study drug-related adverse events
occurring in > 1 participant during B/F/TAF treatment in the
all-B/F/TAF analysis set.

All B/F/TAF (n = 547)

Any drug-related TEAE, n (%)
Participants experiencing drug-related TEAE, n (%)
Headache
Diarrhea
Fatigue
Nausea
Dry skin
Vomiting
Any grade 3 or 4 drug-related TEAE, n (%)
Grade 3 suicidal ideation*
Grade 4 cerebrovascular accident
Any serious drug-related TEAE, n (%)
Study drug-related treatment-emergent deaths, n (%)

39(7.9)

— = =S NN MNWWOLo
MMM EDRE DD OO O

OO0 0O

o

B/F/TAF = bictegravir/emtricitabine/tenofovir alafenamide, TEAE = treatment-emergent adverse
event.

*Occurred in a participant with preexisting depression, anxiety, and emotional instability.
tTreatment-emergent deaths: 2 occurred up to week 48 and were not considered related to
treatment by the investigator (previously reported %); 1 occurred during the open-label extension
phase (hypertensive cardiovascular disease in a participant with a medical history) and was not
considered related to treatment.

Medicine

4. Discussion

With a median treatment duration of 96 weeks, our report
provides extended follow-up data for people receiving
B/F/TAF. Both the randomized and OLE phases of this phase
3 study demonstrated that people with HIV who switched to
B/F/TAF from DTG/ABC/3TC (including those with preexist-
ing resistance) maintained high rates of virologic suppression
for < 168 weeks. No new treatment-emergent resistance was
detected.

The high rates of suppression during B/F/TAF treatment in
this study align with those observed in other phase 3 trials fol-
lowing the switch to B/F/TAF from other antiretroviral regimens
in virologically suppressed adults.”-?! The results are also con-
sistent with those from observational studies, where B/F/TAF
was effective in maintaining virologic suppression in people
with HIV who switched to B/F/TAE!¢-18]

The absence of treatment-emergent resistance with B/F/TAF
in this study is consistent with results from other clinical trials
investigating the switch to B/F/TAF-"2I and aligns with in vitro
data that suggest B/F/TAF has a high barrier to resistance.!'>*!
CD4 cell counts remained stable during B/F/TAF treatment.
This is consistent with previous observations that in virolog-
ically suppressed people with high baseline CD4 cell counts,
further increases may not occur,?! particularly in an aging
population.?*

B/E/TAF was well tolerated, as reflected by only 1 discon-
tinuation due to treatment-related AEs and the high percent-
age of participants on B/F/TAF treatment who completed
the randomized phase (94.0%) and elected to participate in
the OLE (99.6%). The AEs observed were consistent with the
known safety profile of the regimen.l®! Furthermore, there were
no discontinuations due to renal-related AEs and no cases of
renal proximal tubulopathy, in agreement with other studies of
B/F/TAE.23:24

An increase in bodyweight was observed during B/F/TAF
treatment in our study. However, this reflects expected weight
change patterns in a population on a weight-neutral antiretrovi-
ral regimen./?’! A previous study reported no difference in weight
gain in those taking DTG/ABC/3TC versus B/F/TAF through
144 weeks of follow-up,¥ despite higher rates of nausea with
DTG/ABC/3TC than with B/F/TAE!"#2¢I Thus, the mechanisms
driving weight gain remain unclear, and gastrointestinal tolera-
bility may not necessarily play a role in weight gain. During the
randomized phase of the study, the mean percentage changes
in bone mineral density at the hip or spine from baseline were
comparable between the treatment groups.!'’!

The limitations of ABC use include requirements for
HLA-B*5701, resistance, and HBsAg testing before start-
ing antiretroviral therapy (preventing its use in a rapid-start
regimen), increased risk of cardiovascular AFEs, and hyper-
sensitivity.>*! International Antiviral Society-USA no longer rec-
ommends ABC as initial therapy for most people with HIV, and
the 2023 European AIDS Clinical Society guidelines reclassified
ABC-based regimens from “recommended” to “alternative” for
treating pregnant women or women considering pregnancy.!!

Limitations of our study include the open-label design of the
OLE phase, which may have introduced bias, and the fact that
most outcome findings were descriptive in nature. As previously
noted,">! women were under-represented in the study popula-
tion, and participants represented a generally healthy popula-
tion, with only a small proportion having advanced HIV disease
or hepatitis C coinfection. In addition, this study may not reflect
how people choose to switch regimens in real life and cannot
infer efficacy and safety in the real world.

5. Conclusions

Data from the randomized and OLE phases of this phase 3
study demonstrated that people with HIV-1 who switched to
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B/F/TAF from DTG/ABC/3TC maintained high rates of viro-
logic suppression after extended follow-up, including those
with preexisting resistance. B/F/TAF was well tolerated, with
no new safety concerns identified with up to 168 weeks of
treatment, and there were no instances of treatment-emergent
resistance to B/F/TAF.
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