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Background.  Bictegravir (B)/emtricitabine (F)/tenofovir alafenamide (TAF) is guideline-recommended treatment for human 
immunodeficiency virus type 1 (HIV-1). We evaluated whether people receiving dolutegravir (DTG) plus F/TAF or F/TDF (tenofovir 
disoproxil fumarate) with viral suppression can switch to B/F/TAF without compromising safety or efficacy, regardless of preexisting 
nucleoside reverse transcriptase inhibitor (NRTI) resistance.

Methods.  In this multicenter, randomized, double-blinded, active-controlled, noninferiority trial, we enrolled adults who 
were virologically suppressed for ≥6 months before screening (with documented/suspected NRTI resistance) or ≥3 months before 
screening (with no documented/suspected NRTI resistance) on DTG plus either F/TDF or F/TAF. We randomly assigned (1:1) par-
ticipants to switch to B/F/TAF or DTG + F/TAF once daily for 48 weeks, each with matching placebo. The primary endpoint was 
proportion of participants with plasma HIV-1 RNA ≥50 copies/mL at week 48 (snapshot algorithm); the prespecified noninferiority 
margin was 4%.

Results.  Five hundred sixty-seven adults were randomized; 565 were treated (284 B/F/TAF, 281 DTG + F/TAF). At week 48, B/F/
TAF was noninferior to DTG + F/TAF, as 0.4% (1/284) vs 1.1% (3/281) had HIV-1 RNA ≥50 copies/mL (difference, −0.7% [95.001% 
confidence interval {CI}, −2.8% to 1.0%]). There were no significant differences in efficacy among participants with suspected or 
confirmed prior NRTI resistance (n = 138). No participant had treatment-emergent drug resistance. Median weight change from 
baseline at week 48 was +1.3 kg (B/F/TAF) vs +1.1 kg (DTG + F/TAF) (P = .46). Weight change differed by baseline NRTIs (+2.2 kg 
[F/TDF] and +0.6 kg [F/TAF], P < .001), with no differences between B/F/TAF and DTG + F/TAF.

Conclusions.  The single-tablet regimen B/F/TAF is a safe, effective option for people virologically suppressed on DTG plus ei-
ther F/TDF or F/TAF, including in individuals with preexisting resistance to NRTIs.

Clinical Trials Registration.  NCT03110380.
Keywords.    HIV; INSTI; bictegravir; dolutegravir; tenofovir alafenamide.

Current treatment guidelines recommend an integrase strand 
transfer inhibitor (INSTI) plus nucleoside reverse transcriptase 
inhibitors (NRTIs) as preferred initial therapy [1–3]. Among 
INSTIs, the agents dolutegravir (DTG) and bictegravir (BIC, 
B) have low incidence of treatment-emergent resistance. This 
higher resistance barrier is evident in results of prospective 

clinical trials, which demonstrate no incident resistance among 
those experiencing virologic failure if they received either DTG 
or BIC plus 2 NRTIs [4–7]. Based in part on these results, 
International AIDS Society (IAS)–USA guidelines only recom-
mend BIC or DTG as INSTIs for initial therapy [3].

This resistance benefit translates into advantages in 
treatment-experienced individuals as well. In the DAWNING 
study of people with human immunodeficiency virus (HIV) 
failing first-line treatment with a nonnucleoside reverse tran-
scriptase inhibitor (NNRTI) plus 2 NRTIs, the strategy of DTG 
plus at least 1 active NRTI was superior to lopinavir/ritonavir 
plus 1 active NRTI [8]. Many participants in this study had ex-
tensive NRTI resistance. In an earlier study, DTG was superior 
to raltegravir in treatment-experienced people failing treat-
ment [9]; some of these participants also had extensive NRTI 
resistance but were still successfully treated with DTG plus 
NRTIs [10]. These results demonstrate that individuals who 
harbor some NRTI resistance can achieve and maintain viral 
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suppression with DTG plus 2 NRTIs, even if not all NRTIs in 
the regimen are fully active.

Bictegravir is a novel INSTI coformulated with emtricitabine 
and tenofovir alafenamide (F/TAF) into a single-tablet treat-
ment (B/F/TAF) for HIV type 1 (HIV-1). Previous studies dem-
onstrated the safety and efficacy of switching to B/F/TAF among 
people with viral suppression and no history of NRTI resistance 
[11, 12]. In the present study, we sought to extend these find-
ings to individuals with viral suppression currently receiving 
a multiple pill regimen of DTG plus either F/TDF (tenofovir 
disoproxil fumarate) or F/TAF, with particular interest in those 
harboring baseline resistance to NRTIs.

METHODS

Study Description and Population

Study GS-US-380–4030 is an ongoing, 48-week, randomized, 
double-blinded, multicenter, active-controlled, noninferiority 
phase 3 trial. Investigators enrolled adults (≥18  years) with 
HIV who were virologically suppressed (plasma HIV-1 RNA 
<50 copies/mL) on a stable once-daily antiretroviral regimen of 
DTG plus either F/TDF or F/TAF. Documented or suspected 
resistance to NRTIs was permitted. Participants required 
≥6  months of virologic suppression if NRTI resistance was 
documented or suspected or ≥3 months with no documented 
or suspected NRTI resistance. Resistance to protease inhibi-
tors (PIs) or NNRTIs was permitted. Documented resistance 
to INSTIs or confirmed virologic failure (2 consecutive HIV-1 
RNA ≥50 copies/mL after achieving <50 copies/mL) while on 
an INSTI-containing regimen was not allowed. All participants 
had estimated glomerular filtration rate (eGFR) ≥30  mL/mi-
nute (Cockcroft-Gault). Individuals with chronic hepatitis C or 
B infection were permitted to enroll.

Women of childbearing potential were required to have a 
negative serum pregnancy test and to use a protocol-defined ac-
ceptably effective form of contraception [13]. The protocol was 
amended and highly effective contraception with a failure rate 
of <1% per year was required after the reporting of potential in-
creased risk for neural tube defects in infants born to mothers 
taking DTG [14–16].

This study was undertaken in accordance with the Declaration 
of Helsinki and was approved by central or site-specific review 
boards or ethics committees. All participants provided written 
informed consent.

Randomization and Masking

We randomly assigned (1:1) participants to B/F/TAF 
(50/200/25 mg) or to DTG (50 mg) plus F/TAF (200/25 mg). 
Participants also received placebo tablets; thus, all participants 
received a total of 3 tablets (active treatment[s] and placebo) 
once daily. A  computer-generated allocation sequence (block 
size 4)  was created by Bracket (San Francisco, California). 

Randomization was stratified by treatment NRTIs at screening 
(F/TAF vs F/TDF) and documented or suspected history of 
NRTI resistance [17]. We stratified participants with IAS-USA–
defined NRTI resistance mutations in 3 tiered categories [17] 
(Table 1). Proviral DNA assays were conducted retrospectively 
for all participants with an available baseline sample (GenoSure 
Archive, Monogram Biosciences, South San Francisco, 
California) and resistance classifications used for subsequent 
on-study analyses incorporated all available data including in-
vestigator assessment, historical, and proviral genotypes.

Procedures

We conducted postbaseline study visits at weeks 4, 8, 12, 24, 36, 
and 48, after which participants were eligible to receive open-
label B/F/TAF in an extension phase. Laboratory tests included 
complete blood count, serum chemistry tests, fasting lipid 
parameters, CD4 counts, and plasma HIV-1 RNA level (Roche 
TaqMan 2.0; Roche Diagnostics, Rotkreuz, Switzerland). 
Protocol-defined resistance testing consisted of genotypic and 
phenotypic analysis of integrase, protease, and reverse transcrip-
tase (Monogram Biosciences, South San Francisco, California) 
for any participant who had a confirmed plasma HIV-1 RNA 
≥50 copies/mL with the confirmation plasma HIV-1 RNA 
≥200 copies/mL or having plasma HIV-1 RNA ≥200 copies/
mL at week 48, or at the last visit on study drug.

Safety was assessed by physical examinations, laboratory 
tests, 12-lead electrocardiography, concomitant drugs, and re-
cording of adverse events (AEs), which were coded using the 
Medical Dictionary for Regulatory Activities (MedDRA, ver-
sion 21.1).

Statistical Analysis

We performed the primary analysis after all participants com-
pleted their week 48 study visit or had prematurely discontinued 
the study drug. The primary efficacy endpoint was the propor-
tion of participants who had plasma HIV-1 RNA ≥50 copies/
mL at week 48 as defined by the United States Food and Drug 
Administration (FDA) snapshot algorithm (Supplementary 
Statistical Methods) [18]. We assessed the primary efficacy end-
point using a 95% confidence interval (CI) for the difference 
in virologic failure rates (B/F/TAF minus DTG + F/TAF); the 
upper bound of the 95% CI was assessed using a prespecified 
noninferiority margin of 4%. All randomized participants who 
received ≥1 dose of study drug were included in the primary 
efficacy analysis. A  secondary per-protocol analysis excluded 
participants who did not have a plasma HIV-1 RNA value in the 
week 48 analysis window due to reasons other than early study 
drug discontinuation because of lack of efficacy, low adherence 
(defined as adherence below the 2.5th percentile), and key entry 
criteria violations.

Assuming 2% of participants in each group would have 
HIV-1 RNA ≥50 copies/mL at week 48, a sample size of 520 
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would achieve ≥90% power to detect a noninferiority margin 
of 4% in difference between groups at a 1-sided α level of .025. 
One planned external independent data monitoring committee 
interim analysis was performed after all enrolled participants 
completed their week 12 study visit or prematurely discontinued 
study drugs. An α penalty of .000 01 was applied for the planned 
interim analysis. Therefore, the significance level for the 2-sided 
noninferiority test for the primary endpoint at week 48 was 
0.049 99, corresponding to a 95.001% CI. We constructed the 
point estimate of treatment difference in percentage of parti-
cipants with HIV-1 RNA ≥50 copies/mL at week 48 and the 
associated 2-sided 95.001% CI based on an unconditional exact 
method using 2 inverted 1-sided tests.

A key secondary efficacy endpoint was proportion of partici-
pants with plasma HIV-1 RNA <50 copies/mL at week 48 by FDA 
snapshot algorithm, analyzed similarly to the primary efficacy 
endpoint using the noninferiority margin of 10%. Treatment 
differences in changes from baseline in CD4+ cell count (other 
secondary efficacy endpoint) and CD4 percentage and 95% CIs 
were constructed with analysis of variance model, including 
treatment group as a fixed effect in the model. Subgroup ana-
lyses of the proportion of participants with plasma HIV-1 RNA 
<50 copies/mL at week 48 were conducted based on age, sex, 
race, geographic region, adherence rate, and baseline NRTI re-
sistance. The week 48 efficacy endpoint was also analyzed with 
a plasma HIV-1 RNA cutoff of <20 copies/mL or target not de-
tected by FDA snapshot algorithm, and the proportion of parti-
cipants with plasma HIV-1 RNA <50 copies/mL at week 48 was 
also analyzed when imputing missing as failure (M  =  F) and 
missing as excluded (M = E).

We performed a post-hoc analysis identifying predictors as-
sociated with baseline NRTI resistance or with M184V/I mu-
tation using in participants using intrinsic and HIV-specific 
baseline variables in a multivariate logistic regression model 
with stepwise selection significance level for entry α = .20 and 
significance level for stay α  =  .05 (Supplementary Statistical 
Methods).

We summarized baseline characteristics with descriptive sta-
tistics for all randomized participants who received ≥1 dose of 
study drug. Safety data are described using all data collected 
on or after study drug was first given up to either the data cut 
date or, for participants who discontinued treatment early, up to 
30 days after the last dose of study drug. For categorical base-
line data, P values were calculated from the Cochran-Mantel-
Haenszel (CMH) test (general association statistic was used for 
nominal data, row mean scores differ statistic was used for or-
dinal data). For continuous data, P values were derived from 
the 2-sided Wilcoxon rank-sum test. The Fisher exact test was 
used to compare the difference between treatment groups in the 
rate of participants who took lipid-lowering agents at baseline 
and those who initiated lipid-lowering agents during the study.

Table 1.  Baseline Demographic and Clinical Characteristics

Characteristic B/F/TAF (n = 284)
DTG + F/TAF 

(n = 281)

Age, y, median ( range) 51 (22–79) 50 (20–79)

Women 39 (14%) 41 (15%)

Race   

  White 200 (71%) 199 (72%)

  Black 68 (24%) 61 (22%)

  Other 9 (3%) 13 (5%)

  Asian 3 (1%) 3 (1%)

  Native Hawaiian or Pacific Islander 2 (1%) 1 (<1%)

Ethnicity   

  Hispanic or Latino 61 (22%) 49 (18%)

Region   

  United States 216 (76%) 215 (77%)

  Ex–United States 68 (24%) 66 (23%)

HIV disease status   

  Asymptomatic 240 (85%) 227 (81%)

  Symptomatic 14 (5%) 21 (7%)

  AIDS 30 (11%) 33 (12%)

HIV risk factora   

  Homosexual sex 189 (67%) 191 (68%)

  Heterosexual sex 75 (26%) 73 (26%)

  Intravenous drug use 15 (5%) 15 (5%)

  Unknown 12 (4%) 8 (3%)

  Other 2 (1%) 1 (<1%)

  Vertical transmission 2 (1%) 0

  Transfusion 0 1 (<1%)

Number with HIV type 1 RNA   

  <50 copies/mL 276 (97%) 275 (98%)

  ≥50 copies/mL 8 (3%) 6 (2%)

CD4 count, cells/μL, median (IQR) 659 (486–885) 642 (462–791)

CD4 cell count, cells/μL   

  <200 6 (2%) 7 (2%)

  200–499 71 (25%) 78 (28%)

  ≥500 207 (73%) 196 (70%)

CD4%, median (IQR) 35 (29–41) 34 (27–41)

Creatinine clearance by Cockcroft-Gault 
formula, mL/minute , median (IQR)

97 (79–114) 100 (83–124)

HIV/HBV coinfected 13 (5%) 7 (2%)

HIV/HCV coinfected 1 (<1%) 5 (2%)

BMI, kg/m2 , median (IQR) 26 (24–31) 27 (24–31)

NRTI resistance stratumb (by category)   

  1. K65R/E/N or ≥3 TAMs 16 (6%) 14 (5%)

  2. Any other pattern of NRTI mutation 55 (19%) 53 (19%)

  3. No NRTI mutation 213 (75%) 214 (76%)

NRTI backbone stratum   

  F/TAF 194 (68%) 195 (69%)

Data are presented as no. (%) unless otherwise indicated.
Abbreviations: B/F/TAF, bictegravir/emtricitabine/tenofovir alafenamide; BMI, body mass 
index; DTG + F/TAF, dolutegravir plus emtricitabine/tenofovir alafenamide; HBV, hepatitis B 
virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IQR, interquartile range; 
NRTI, nucleoside reverse transcriptase inhibitor; TAM, thymidine analogue mutation.
aA participant may fit >1 HIV risk factor category; therefore, percentages may add to 
>100%.
bCategory 1 included high-level NRTI resistance defined as K65R/E/N or ≥3 TAMs, 1 of 
which was M41L or L210W (TAMs [M41L, D67N, K70R, L210W, T215F/Y, and K219Q/E/
R/N]) or T69 insertions; category 2 included any other pattern of NRTI resistance including 
≤2 TAMs, T69D, K70E/G/M/Q/S/T, L74I/V, V75A/S/M/T Y115F, Q151M, and M184V/I; cate-
gory 3 was no NRTI resistance mutations. For participants who met criteria for >1 cate-
gory, stratification was prioritized by category 1, then 2, then 3. Participants with suspected 
resistance were categorized based on the investigator’s review of their treatment history.
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We used SAS version 9.4 software (SAS Institute, Cary, North 
Carolina) for all analyses.

This study was conducted according to protocol without 
substantial deviations and is registered with ClinicalTrials.gov 
(identifier NCT03110380).

RESULTS

Between 12 June 2017 and 7 November 2017, 633 participants 
were screened, and 567 were randomized: 284 to B/F/TAF and 
283 to DTG + F/TAF (Figure 1). Two participants randomized 
to DTG + F/TAF did not receive study drugs due to withdrawal 

of consent (n = 1) and protocol violation (n = 1). At baseline, 
69% (389/565) of participants were taking F/TAF, and 31% 
(176/565) were taking F/TDF. Demographics and baseline char-
acteristics were generally balanced between groups, with the ex-
ception of baseline CD4 cell counts, which were higher in the 
B/F/TAF group than in the DTG + F/TAF group (Table 1).

Switching to B/F/TAF was noninferior to DTG + F/TAF 
for the primary outcome of proportion of participants with 
plasma HIV-1 RNA ≥50 copies/mL at week 48 as defined by 
the FDA snapshot algorithm (0.4% [1 of 284 participants] vs 
1.1% [3 of 281]; difference, −0.7% [95.001% CI, −2.8% to 1.0%]) 
(Table  2, Figure  2). Results from the per-protocol analysis 

633 par�cipants screened

284 randomized to B/F/TAF 283 randomized to DTG + F/TAF

2 never treated

 284 randomly assigned/treated
with B/F/TAF

281 randomly assigned/treated
with DTG + F/TAF

23 discon�nued
1 died     
6 had an adverse event 
1 at inves�gator’s discre�on
1 had noncompliance with study drugs

11 at par�cipant’s decision
3 were lost to follow-up
0 had lack of efficacy

29 discon�nued
     1 died
     6 had an adverse event
     2 at inves�gator’s discre�on
     1 had noncompliance with study drugs
     2 had a protocol viola�on
   16 at par�cipant’s decision
     1 was lost to follow-up
     0 had lack of efficacy

66 not randomized
     44 did not meet eligibility criteria
     11 withdrew consent  
       5 lost to follow-up
       2 inves�gator’s discre�on
       1 study enrollment closed
       3 other

567 par�cipants randomized

261 con�nued on treatment 252 con�nued on treatment

Figure 1.   Study profile through week 48. Abbreviations: B/F/TAF, bictegravir/emtricitabine/tenofovir alafenamide; DTG + F/TAF, dolutegravir plus emtricitabine/tenofovir 
alafenamide.
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confirmed those of the primary outcome in full analysis set. No 
participant in either group with baseline NRTI resistance had 
HIV-1 RNA ≥50 copies/mL at week 48 or their last visit.

Secondary outcomes also supported the primary efficacy 
outcome. The proportion of participants with plasma HIV-1 
RNA <50 copies/mL at week 48 by the FDA snapshot algorithm 
was 93.3% (265/284) B/F/TAF and 91.1% (256/281) DTG + F/
TAF (difference, 2.2% [95.001% CI, −2.3% to 6.8%]) (Table 2). 
Efficacy was similar across prespecified subgroups (Table  3) 
and testing for homogeneity found no significant interactions 
between treatment and subgroup. Results from the M = F and 
M = E analyses for the proportion of participants with plasma 
HIV-1 RNA <50 copies/mL were consistent with the secondary 
endpoint (Table  2). Using the plasma HIV-1 RNA threshold 
of <20 copies/mL, the proportion of participants virologically 
suppressed at week 48 (FDA snapshot algorithm) was 90.5% 
(257/284) B/F/TAF and 85.1% (241/281) DTG + F/TAF (dif-
ference, 4.7% [95% CI, −.7% to 10.3%]). The proportion of 
participants with any preexisting NRTI resistance and with 
the M184V/I mutation who had HIV-1 RNA <50 copies/mL, 
<20 copies/mL, or target not detected were consistent with the 
overall study results (Table 3). There were no clinically signifi-
cant changes from baseline in CD4 cell count or percentage at 
week 48 (Supplementary Appendix Table 1). In separate multi-
variate models identifying predictors associated with baseline 
NRTI resistance mutations and with the M184V/I mutations, 
the time since antiretroviral therapy (ART) start, prior use of a 
PI, PI resistance, NNRTI resistance, and black race were iden-
tified to be independent predictors of any NRTI resistance mu-
tation and of the M184V/I mutation (Supplementary Appendix 
Table 2).

Three participants met protocol-defined criteria for resist-
ance testing; all were in the DTG group. No emergent virologic 
resistance was detected to any component of their regimen.

Both treatments were well tolerated through median dura-
tion of exposure of 58.6 (interquartile range [IQR], 53.1–63.3) 
weeks for the B/F/TAF group and 58.3 (IQR, 52.3–63.3) weeks 
for the DTG + F/TAF group. Most AEs were mild or moderate in 
severity. Table 4 shows AEs reported by 5% or more of partici-
pants in either group. AEs leading to study drug discontinuation 
occurred in 2% of participants in each group (6/284 B/F/TAF, 
6/281 DTG + F/TAF). Study drug–related AEs were reported for 
41 participants (14%) on B/F/TAF and 28 (10%) on DTG + F/
TAF; events were primarily mild or moderate in severity. Most 
common drug-related AEs were diarrhea and headache; each 
was reported in 1% on B/F/TAF and 2% on DTG + F/TAF. One 
participant in each group died during the study. In the B/F/TAF 
group, 1 individual died of cardiopulmonary arrest, assessed as 
not related to study drug by the investigator. In the DTG + F/
TAF group, 1 participant died of suspected myocardial infarc-
tion, assessed as related to the study drug by the investigator. No 
pregnancies were reported during the study.

Incidence of grade 3 or 4 laboratory abnormalities was compa-
rable between groups: 16% (46/284) B/F/TAF and 13% (37/280) 
DTG + F/TAF (Supplementary Appendix Table 3). At week 48, 
median changes from baseline in eGFR were similar between 
groups (0.6 [IQR, −7.9 to 7.3] mL/minute vs −0.9 [IQR, −7.7 
to 5.4] mL/minute; P  =  .38). There were no discontinuations 
due to renal AEs and no cases of proximal renal tubulopathy in 
either arm. Changes from baseline in fasting lipids were sim-
ilar between groups at week 48; a similar proportion of parti-
cipants in each group were taking lipid-lowering medication 
at baseline and initiated lipid-lowering agents during the study 
(Supplementary Appendix Table 4). The median weight at base-
line was 81 (IQR, 71–93) kg in the B/F/TAF group and 82 (IQR, 
73–95) kg in the DTG + F/TAF group, corresponding to a me-
dian body mass index of 26 (IQR, 24–31) and 27 (IQR, 24–31) 
in the B/F/TAF and DTG + F/TAF groups, respectively. The me-
dian weight change from baseline at week 48 was +1.3 (IQR, 
−1.3 to +3.6) kg for B/F/TAF and +1.1 (IQR, −1.6 to +3.7) kg 
for DTG + F/TAF (P = .46). Change in weight from baseline at 
week 48 differed significantly based on NRTIs at baseline, with 
median weight change of +2.2 (IQR, −0.4 to +4.6) kg in partici-
pants on F/TDF and +0.6 (IQR, −1.7 to +3.1) kg in participants 
on F/TAF at baseline (P < .001), with no differences between the 
B/F/TAF and DTG+F/TAF groups overall or by baseline NRTI.

DISCUSSION

In this randomized, double-blind trial, we demonstrate that 
people with viral suppression on DTG plus either F/TAF or F/
TDF can safely switch to the single-tablet regimen B/F/TAF. 
Viral suppression was maintained regardless of whether parti-
cipants had resistance to NRTIs or a prior history of treatment 
failure. These results strongly suggest that the resistance barrier 
of BIC is high, as has been shown in vitro [19, 20].

Most studies of switch therapy in HIV limit enrollment 
to people with no documented history of treatment failure 
or resistance [21, 22]. While providing evidence about 
safety and tolerability of the test regimen, these studies 
provide limited information about its resistance barrier. 
Furthermore, studies that include only people without prior 
treatment failure preferentially select those with favorable 
adherence characteristics, biasing the results toward treat-
ment success.

By contrast, our study permitted prior history of treatment 
failure or any resistance other than to INSTIs, provided the par-
ticipant demonstrated at least 6 months of viral suppression on 
DTG plus F/TDF or F/TAF. At baseline, approximately 25% had 
NRTI resistance due to either prior virologic failure or treat-
ment with nonsuppressive single or dual NRTI-based therapies. 
We accounted for this baseline resistance by stratifying at ran-
domization by historical genotypes (when available) or inves-
tigator assessment of suspected resistance. We then conducted 
the final analysis based on this information plus proviral DNA 
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resistance testing on most participants. Regardless of baseline 
resistance status, we found results similar to those of the overall 
study, with the BIC group displaying comparable viral suppres-
sion to the DTG group. Furthermore, only 3 participants (all in 
the DTG arm) met criteria for resistance testing; no treatment-
emergent resistance was detected.

We further assessed independent predictors of NRTI resist-
ance in these treatment-experienced individuals. Independent 
risk factors included longer time since starting ART (10% 
per year), prior PI-containing regimen, black race, and PI or 
NNRTI resistance. These data may help clinicians understand 
which virologically suppressed individuals are likely to harbor 

Table 2.  Virologic Outcomes at Week 48

Outcome B/F/TAF (n = 284) DTG + F/TAF (n = 281)

B/F/TAF vs DTG + F/TAF

Difference in Percent-
ages (95.001% CI)a

HIV-1 RNA <50 copies/mL 265 (93.3%) 256 (91.1%) 2.2% (−2.3% to 6.8%)

HIV-1 RNA ≥50 copies/mL 1 (0.4%) 3 (1.1%) −0.7% (−2.8% to 1.0%)

  HIV-1 RNA ≥50 copies/mL 1 (0.4%) 1 (0.4%) …

  Discontinued due to lack of efficacy 0 0 …

  Discontinued study drug due to AE/death and last avail-
able HIV-1 RNA ≥50 copies/mL

0 0 …

  Discontinued due to other reasonsb and last available 
HIV-1 RNA ≥50 copies/mL

0 2 (0.7%) …

No virologic data 18 (6.3%) 22 (7.8%) …

  Discontinued due to AE/death and last available HIV-1 
RNA <50 copies/mL

6 (2.1%) 6 (2.1%) …

  Discontinued due to other reasonsb and last available 
HIV-1 RNA <50 copies/mL

12 (4.2%) 15 (5.3%) …

  Missing data but on study drug 0 1 (0.4%) …

HIV-1 RNA <50 copies/mL by per-protocol snapshot analysis 259/259 (100%) 237/237 (100%) NA

HIV-1 RNA <50 copies/mL by missing = failurec 266/284 (93.7%) 260/281 (92.5%) 1.1% (−3.2% to 5.5%)

HIV-1 RNA <50 copies/mL by missing = excludedc 266/269 (98.9%) 260/261 (99.6%) −0.7% (−2.9% to 1.2%)

HIV-1 RNA <20 copies/mL 257/284 (90.5%) 241/281 (85.8%) 4.7% (−.7% to 10.3%)

Data are presented as no. (%) unless otherwise indicated. Virology outcomes are based on snapshot algorithm unless otherwise specified. The week 48 window is between days 295 and 
378 (inclusive). Per-protocol analysis excluded patients in the full analysis set who were off study drug at week 48 or had low adherence, that is, adherence ≤2.5th percentile among those 
in the study.
Abbreviations: AE, adverse event; B/F/TAF, bictegravir/emtricitabine/tenofovir alafenamide; CI, confidence interval; DTG + F/TAF, dolutegravir plus emtricitabine/tenofovir alafenamide; HIV-1, 
human immunodeficiency virus type 1; NA, not applicable.
aThe differences in percentages of subjects between treatment groups and their 95.001% CIs (for HIV-1 RNA <50 copies/mL or HIV-1 RNA ≥50 by US Food and Drug Administration snap-
shot algorithm), or otherwise 95% CI, were calculated based on an unconditional exact method using 2 inverted 1-sided tests.
bOther reasons include subjects who discontinued study drug due to the investigator’s discretion, subject decision, loss to follow-up, noncompliance with study drug, protocol violation, 
pregnancy, and study terminated by sponsor.
cDifferences in percentages, and 95% CI, were based on a dichotomized response: HIV-1 RNA <50 copies/mL vs HIV-1 RNA ≥50 copies/mL or missing for the missing = failure approach 
and HIV-1 RNA <50 copies/mL vs HIV-1 RNA ≥50 copies/mL for the missing = excluded approach.
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Figure 2.  Virologic outcome at week 48. Abbreviations: B/F/TAF, bictegravir/emtricitabine/tenofovir alafenamide; c/mL, copies per milliliter; CI, confidence interval; 
DTG + F/TAF, dolutegravir plus emtricitabine/tenofovir alafenamide; HIV-1 human immunodeficiency virus type 1.
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NRTI resistance. In such individuals, switches to regimens with 
lower resistance barriers should be made with caution.

Earlier studies in people without history of treatment failure 
or resistance showed that switching from coformulated DTG, 
abacavir, and lamivudine or a boosted PI to B/F/TAF yielded 
noninferior rates of viral suppression [11, 12]. The present study 
extends the population eligible for changing to B/F/TAF. Such 
a switch might be of particular interest in older adults or those 
with cardiovascular risk factors, as both abacavir and some 
boosted PI-containing regimens have been associated with an 
elevated risk of cardiovascular events [23–26].

Both regimens were well tolerated, with only 2% 
discontinuing treatment due to AEs. There were no discon-
tinuations due to renal AEs, and there was no incident prox-
imal renal tubulopathy. Two deaths occurred during the study 
(1 in each arm). One participant’s death on the DTG + F/TAF 
arm was due to a suspected myocardial infarction reported by 
the investigator as related to study drug, though limited infor-
mation was available to assess the cause of death. Weight gain 
greater than comparator regimens was observed in studies of 
DTG, BIC, and TAF [27, 28]. While weight changes were sim-
ilar between the B/F/TAF and DTG + F/TAF arms in this study, 

Table 3.  Treatment Differences in Virologic Outcomes at Week 48, by Subgroup

Characteristic B/F/TAF (n = 284), No. (%) DTG + F/TAF (n = 281), No. (%) Difference in Percentages (95% CI)

HIV-1 RNA <50 copies per mL

  Overall 265 (93.3%) 256 (91.1%) 2.2% (−2.3% to 6.8%)

  Age    

    <50 y 118/127 (92.9%) 120/130 (92.3%) 0.6% (−6.3% to 7.6%)

    ≥50 y 147/157 (93.6%) 136/151 (90.1%) 3.6% (−2.7% to 10.3%)

  Sex    

    Male 230/245 (93.9%) 220/240 (91.7%) 2.2% (−2.5% to 7.1%)

    Female 35/39 (89.7%) 36/41 (87.8%) 1.9% (−13.6% to 18.1%)

  Race    

    Black 62/68 (91.2%) 56/61 (91.8%) −0.6% (−11.3% to 10.3%)

    Not black 201/214 (93.9%) 197/217 (90.8%) 3.1% (−2.0% to 8.5%)

  Region    

    United States 202/216 (93.5%) 197/215 (91.6%) 1.9% (−3.3% to 7.1%)

    Ex–United States 63/68 (92.6%) 59/66 (89.4%) 3.3% (−7.3% to 14.5%)

  Study drug adherence    

    <95% 51/59 (86.4%) 60/66 (90.9%) −4.5% (−17.0% to 7.2%)

    ≥95% 214/225 (95.1%) 196/213 (92.0%) 3.1% (−1.6% to 8.1%)

  Baseline NRTI resistance    

    No NRTI mutation 199/213 (93.4%) 191/214 (89.3%) 4.2% (−1.3% to 9.9%)

    Any NRTI mutation 66/71 (93.0%) 65/67 (97.0%) −4.1% (−13.2% to 4.5%)

  Baseline M184V/I resistance    

    No M184V/I 223/237 (94.1%) 224/247 (90.7%) 3.4% (−1.5% to 8.4%)

    M184V/I 42//47 (89.4%) 32/34 (94.1%) −4.8% (−18.2% to 9.9%)

HIV-1 RNA <20 copies per mL

  Overall 257 (90.5%) 241 (85.8%) 4.7% (−.7% to 10.3%)

  Baseline NRTI resistance    

    No NRTI mutation 194/213 (91.1%) 182/214 (85.0%) 6.0% (−.2% to 12.4%)

    Any NRTI mutation 63/71 (88.7%) 59/67 (88.1%) 0.7% (−10.7% to 12.3%)

  Baseline M184V/I mutation    

    No M184V/I 216/237 (91.1%) 212/247 (85.8%) 5.3% (−.5% to 11.2%)

    M184V/I 41/47 (87.2%) 29/34 (85.3%) 1.9% (−13.8% to 19.6%)

Undetectable HIV-1 RNA

  Overall 182 (64.1%) 170 (60.5%) 3.6% (−4.5% to 11.6%)

  Baseline NRTI resistance    

    No NRTI mutation 133/213 (62.4%) 129/214 (60.3%) 2.2% (−7.1% to 11.4%)

    Any NRTI mutation 49/71 (69.0%) 41/67 (61.2%) 7.8% (−8.4% to 23.8%)

  Baseline M184V/I mutation    

    No M184V/I 153/237 (64.6%) 153/247 (61.9%) 2.6% (−6.0% to 11.3%)

    M184V/I 29/47 (61.7%) 17/34 (50.0%) 11.7% (−10.5% to 33.6%)

Virology outcomes are based on snapshot algorithm. For race, subjects who reported “not permitted” were excluded from the percentage. Study drug adherence subgroup analyses are 
based on the adherence up to week 48 visit for active study drug; only subjects who returned at least 1 bottle and had calculable drug adherence were included.
Abbreviations: B/F/TAF, bictegravir/emtricitabine/tenofovir alafenamide; CI, confidence interval; DTG + F/TAF, dolutegravir plus emtricitabine/tenofovir alafenamide; HIV-1, human immunode-
ficiency virus type 1; NRTI, nucleoside reverse transcriptase inhibitor.
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participants who at baseline were receiving TDF gained more 
weight than those on TAF. Similarly, more weight gain occurs 
with 2-drug regimens containing DTG and lamivudine than 
with DTG + F/TDF [29], and data from people taking TDF as 
part of HIV preexposure prophylaxis (PrEP) point to a relative 
weight suppressive effect of TDF when compared to placebo or 
to TAF-containing PrEP [30–32]. While a mechanism remains 
unclear, together these data suggest a relative weight-inhibiting 
effect of TDF that was eliminated when participants switched to 
a study regimen.

In summary, our study demonstrated that people with HIV 
who are virologically suppressed on DTG plus F/TAF or F/TDF 

can safely switch to the simpler single-tablet regimen of B/F/
TAF. By including participants regardless of treatment or resist-
ance history other than INSTI resistance, these data continue to 
support the high resistance barrier of both BIC and DTG when 
they are combined with 2 NRTIs, and the safety of switching to 
B/F/TAF in individuals with viral suppression.
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