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Abstract
Background To evaluate long-term changes in weight and metabolic parameters in people with HIV-1 (PWH) 
initiating first-line antiretroviral therapy.

Methods Analysis of two Phase 3, randomized, double-blind, active-controlled trials (1489: NCT02607930; 1490: 
NCT02607956). PWH received bictegravir/emtricitabine/tenofovir alafenamide (B/F/TAF) or dolutegravir (DTG)-
based treatment (Study 1489: dolutegravir/abacavir/lamivudine [DTG/ABC/3TC]; Study 1490: DTG + F/TAF) for 144 
weeks, followed by B/F/TAF (96-week open-label extension up to Week 240). Weight and metabolic parameters were 
assessed through Week 144 by randomized treatment assignment. Weight changes by baseline viral load and CD4 
count were evaluated in PWH receiving B/F/TAF from baseline through Week 240. Multivariate modeling explored 
baseline factors associated with absolute weight and weight change through Week 240 and weight gain ≥ 10% at 
Week 240.

Results Median weight and body mass index (BMI) increased over time with B/F/TAF (n = 628), DTG/ABC/3TC 
(n = 315), and DTG + F/TAF (n = 325). There were no significant differences in change in weight or BMI between the 
B/F/TAF and DTG + F/TAF groups or between the B/F/TAF and DTG/ABC/3TC groups at Week 144 in either trial, nor 
were there differences in other metabolic parameters, including incidence of treatment-emergent diabetes mellitus 
and hypertension through Week 144. Among PWH receiving B/F/TAF (baseline through Week 240), weight increases 
were greatest soon after initiating antiretroviral therapy (i.e., Weeks 0–48), particularly in participants with baseline 
viral load > 100,000 copies/ml and/or CD4 count < 200 cells/µl. In multivariate modeling (B/F/TAF pooled data), lower 
baseline CD4 count and higher HIV-1 RNA were associated with lower baseline weight and greater weight gain, but 
not absolute weight, from Week 48 through Week 240.
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Background
Metabolic complications, including cardiovascular dis-
ease, diabetes mellitus, dyslipidemia, and obesity, are 
challenges to the long-term management of people with 
HIV (PWH) [1, 2]. Cardiovascular diseases are reported 
at higher rates in PWH than in the general population, 
whereas the precise relationship between HIV and dia-
betes mellitus remains unclear [3, 4]. Weight gain and 
obesity are also common in PWH and may contribute 
to metabolic complications [5–7]; however, some cohort 
studies have shown rates of weight gain among PWH to 
be broadly similar to those without HIV [8].

A certain degree of weight gain among PWH who have 
initiated treatment and achieved virologic suppression is 
common and may reflect a “return to health”, where alle-
viation of HIV-associated inflammation and increased 
catabolism resulting from uncontrolled viral replication 
may combine with resumption of appetite and resto-
ration of immunity, leading to a return to normal soci-
etal weight gain [7]. In support of this, a recent pooled 
analysis of three large trials indicated that weight gain 
following antiretroviral therapy (ART) initiation is more 
marked in PWH with low pretreatment CD4 counts [9].

There is still scrutiny regarding the association between 
some antiretrovirals, including integrase strand transfer 
inhibitors (INSTIs) and tenofovir alafenamide (TAF), 
and changes in lipid and glucose parameters and weight 
in PWH [7, 10–12]. INSTI-based ART regimens have 
been associated with weight gain [7, 12–15], and several 
randomized controlled trials reported larger increases in 
weight with INSTIs than with non-INSTI regimens, both 
with and without TAF [7, 16, 17]. These findings have led 
to concern that INSTIs may promote excessive weight 
gain [8], and have led to some clinicians and PWH avoid-
ing newer INSTIs and TAF due to uncertainty about 
effects on weight and metabolic complications [8, 18]. 
However, a recent expert review of major clinical trials 
suggested that dolutegravir (DTG), bictegravir (BIC), and 
TAF may have a neutral influence on weight gain [8]. Fur-
ther evidence on the metabolic changes that may occur 
when taking INSTI- and/or TAF-containing regimens is 
therefore needed to ensure informed decision-making.

Bictegravir/emtricitabine/tenofovir alafenamide (B/F/
TAF) is a three-drug, fixed-dose, once-daily complete 
regimen for the treatment of HIV-1 [19] containing an 
INSTI, BIC, and two nucleos(t)ide reverse transcriptase 

inhibitors, emtricitabine and TAF [20–22]. Due to its 
high barrier to resistance, favorable drug–drug inter-
action profile, and once-daily dosing without food 
restrictions, B/F/TAF is recommended in international 
guidelines (alongside DTG-based therapy) as an ini-
tial combination regimen for people initiating ART for 
the first time, and in switch strategies for PWH who are 
virologically suppressed [20–22]. Here, we present data 
comparing metabolic changes in PWH initiating first-
line B/F/TAF or DTG-based therapy through 144 weeks 
during the randomized phase of two Phase 3 trials [23, 
24]. We also performed a subanalysis using pooled lon-
ger-term data from both studies to investigate weight 
gain according to viral load and CD4 count at baseline, 
and multivariate analyses (MVAs) to explore risk factors 
of (i) absolute weight and change in weight from base-
line through Week 240 and (ii) weight gain ≥ 10% at Week 
240.

Methods
Study design and participants
Studies 1489 (GS-US-380-1489, NCT02607930) and 
1490 (GS-US-380-1490, NCT02607956) were Phase 3, 
randomized, double-blind, multicenter, active-controlled 
studies (Supplemental Fig. 1). The methods and primary 
results for both studies have been published previously 
[23, 24].

Participants were ART-naïve adults (aged ≥ 18 years), 
with plasma HIV-1 RNA levels ≥ 500 copies/ml (c/ml) 
at screening and no known resistance to emtricitabine 
or tenofovir. Eligibility criteria were generally compa-
rable between the two trials, except for the following 
differences: for Study 1489, individuals with chronic 
hepatitis B virus (HBV) infection or those who tested 
positive for human leukocyte antigen (HLA) B*5701 at 
screening were excluded, and participants had to have 
an estimated glomerular filtration rate according to the 
Cockcroft–Gault formula (eGFRCG) ≥ 50  ml/min, while 
for Study 1490, chronic HBV (HBV viral load ≤ 9 log IU/
ml) infection was allowed, and participants had to have 
an eGFRCG ≥30 ml/min.

Participants were randomized 1:1 to receive B/F/TAF 
or dolutegravir/abacavir/lamivudine (DTG/ABC/3TC; 
Study 1489), or B/F/TAF or DTG + F/TAF (Study 1490), 
for ≥ 144 weeks. In both studies, participants who com-
pleted the Week 144 visit were invited to participate in 

Conclusions No significant difference in weight change from baseline to Week 144 was found between bictegravir 
and DTG, or between B/F/TAF and a non-TAF-containing regimen, in these two randomized trials. Furthermore, weight 
gain following treatment initiation was greatest in the first year of treatment and most pronounced in individuals with 
more advanced HIV at baseline, supporting the hypothesis that weight gain following initial treatment is linked to a 
“return to health” in people with advanced HIV.
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an open-label extension (OLE) phase, in which all partici-
pants received B/F/TAF for up to 96 weeks (total dura-
tion of treatment: ≥240 weeks).

Both studies were undertaken in accordance with the 
Declaration of Helsinki and were approved by central or 
site-specific review boards or ethics committees. All par-
ticipants provided written informed consent.

Study outcomes and assessments
In both studies, weight, blood pressure, CD4 count, and 
plasma HIV-1 RNA (Roche TaqMan 2.0; Roche Diag-
nostics, Rotkreuz, Switzerland) were assessed at Day 1, 
Weeks 4, 8, and 12, and every 12 weeks thereafter, includ-
ing during the OLE. Lipid measures (total cholesterol 
[TC], high-density lipoprotein cholesterol [HDL], low-
density lipoprotein cholesterol [LDL], and triglycerides) 
and fasting glucose levels were assessed after an ≥ 8-hour 
fast at Day 1, Weeks 12, 24, 48, 72, 96, 120, and 144, and 
every 12 weeks thereafter in the OLE.

As-randomized analyses through Week 144
To assess weight (including ≥ 10% weight gain at Week 
144), body mass index (BMI), and metabolic changes 
through Week 144, safety datasets collected from 
November 2015 through May 2019 were reviewed. Met-
abolic outcomes included treatment-emergent meta-
bolic comorbidities (diabetes mellitus, hypertension) 
and changes in fasting blood glucose levels, fasting lipid 
parameters, and BMI. Outcomes were based on adverse 
event reporting using Standardized Medical Diction-
ary for Regulatory Activities (MedDRA) Query (SMQ) 
search lists. Diabetes mellitus was defined as hypergly-
cemia/newonset diabetes mellitus SMQ (narrow scope) 
in MedDRA version 23.1. Hypertension was defined as 
hypertension SMQ. Participants with a medical history of 
diabetes mellitus and hypertension were excluded from 
assessments of treatment-emergent diabetes or hyperten-
sion, respectively.

Analyses through Week 240
To assess long-term changes in weight and virologic out-
comes in Studies 1489 and 1490, safety datasets collected 
from November 2015 through July 2021 were reviewed. 
Pooled data from participants who were initially random-
ized to receive B/F/TAF in either trial were included in 
the pooled B/F/TAF group and used to analyze virologic 
suppression (HIV-1 RNA < 50 c/ml by missing = excluded 
and missing = failure analyses) and change in CD4 count, 
stratified according to baseline viral load and CD4 count, 
≥ 10% weight change up to Week 240, and in MVA of 
absolute weight and weight change. Data from a subset 
of participants in the pooled B/F/TAF group with avail-
able data at baseline and Week 240 were used to assess 
weight change and absolute weight, stratified according 

to baseline viral load and CD4 count, and for MVA 
of risk factors associated with ≥ 10% weight change at 
Week 240. Stratification categories were as follows: viral 
load ≤ 100,000 c/ml or > 100,000 c/ml; CD4 count < 200 
or ≥ 200 cells/µl; viral load > 100,000 c/ml and CD4 
count < 200 cells/µl.

Statistical analyses
Weight and other metabolic analyses were not pre-
specified and thus are post hoc. All data through Week 
144 were analyzed according to randomized treatment 
group; data through Week 240 for those assigned to B/F/
TAF were pooled between the two trials. Demograph-
ics and baseline characteristics, hypertension, fasting 
lipid parameters, and change from baseline in BMI and 
weight were summarized using descriptive statistics. For 
participants with ≥ 10% weight gain at Week 240, differ-
ences between baseline characteristics categories were 
analyzed using the Cochran–Mantel–Haenszel test for 
categorical data (sex at birth, race, HIV-1 RNA, CD4 
count) or the Wilcoxon rank sum test for continuous 
data (age, weight, BMI). In each trial, differences between 
treatment groups were compared using the Fisher exact 
test for categorical data (proportion of participants with 
≥ 10% weight gain at Week 144) or the 2-sided Wilcoxon 
rank sum test for continuous data (fasting blood glucose, 
changes from baseline in BMI and weight).

Linear regression models were used to explore baseline 
risk factors associated with weight and weight change at 
Weeks 48, 96, 144, 196, and 240. For multivariate mod-
els of weight and weight change at each visit, stepwise 
selections were used to identify risk factors for inclusion 
in models (Supplemental Methods). A separate stepwise 
model selection identified baseline risk factors associated 
with ≥ 10% weight increase at Week 240 using logistic 
regression models (Supplemental Methods). All analy-
ses were performed using SAS version 9.4 (SAS Institute, 
Cary, NC, USA).

Results
Participant characteristics and study treatment
The disposition of participants is shown in Supplemental 
Fig. 2. In Study 1489, 314 and 315 participants were ran-
domized to receive B/F/TAF or DTG/ABC/3TC, respec-
tively, and are included in this analysis. In Study 1490, 
320 and 325 participants were randomized to receive 
B/F/TAF or DTG + F/TAF, respectively. Six participants 
in the B/F/TAF treatment group of Study 1490 did not 
have postbaseline data available and were excluded from 
the analyses of weight. Overall, 506 participants from the 
B/F/TAF treatment groups across both studies received 
B/F/TAF in the OLE (Supplemental Fig. 2).

Baseline characteristics of participants in both studies, 
shown in Supplemental Table 1, were generally balanced 
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across treatment groups and studies. The median HIV-1 
RNA levels ranged from 4.4 to 4.5 log10 c/ml across treat-
ment groups; median CD4 count ranged from 440 to 
450 cells/µl. The majority of PWH (≥ 89%) were asymp-
tomatic, and median BMI was 25 kg/m2 in all treatment 
groups and studies.

As-randomized analyses through Week 144
Median weight and BMI changes over time by randomized 
group assignment for both trials are shown in Fig. 1. Both 
median weight and BMI increased over time in all treat-
ment groups in both studies. In each trial, there was no sta-
tistically significant difference in change from baseline in 
weight or BMI at Week 144 in participants randomized to 
B/F/TAF versus DTG-based regimens (DTG/ABC/3TC in 

Fig. 1 Change from baseline in (a) weight and (b) BMI through Week 144 in Study 1489 and Study 1490. ap < 0.05 from 2-sided Wilcoxon rank sum test 
to compare two treatment groups in each study. 3TC, lamivudine; ABC, abacavir; B, bictegravir; BMI, body mass index; DTG, dolutegravir; F, emtricitabine; 
Q, quartile; TAF, tenofovir alafenamide
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Study 1489 and DTG + F/TAF in Study 1490); the difference 
in median weight change between treatment groups ranged 
from 0.6 to 1.3 kg (Fig. 1A). The proportion of participants 
with ≥ 10% weight gain at Week 144 was similar between 
B/F/TAF and DTG/ABC/3TC (29.2% [76/260] and 24.7% 
[66/267], respectively; p = 0.28), and between B/F/TAF and 
DTG + F/TAF (30.4% [80/263] and 31.9% [89/279], respec-
tively; p = 0.71).

Treatment-emergent diabetes mellitus occurred in 
1.6% (19/1196) of participants, and treatment-emergent 
hypertension occurred in 7.4% (79/1073) of participants, 
across both studies (Fig.  2). The incidence of both con-
ditions was similar between the B/F/TAF (diabetes mel-
litus: 0.7%; hypertension: 10.0%) and DTG/ABC/3TC 
(diabetes mellitus: 1.3%; hypertension: 6.9%) groups 
(Study 1489), and the B/F/TAF (diabetes mellitus: 2.1%; 
hypertension: 5.8%) and DTG + F/TAF (diabetes mellitus: 
2.3%; hypertension: 6.5%) groups (Study 1490).

Median fasting blood glucose levels remained relatively 
stable over time in all treatment groups, and median 
changes from baseline at Week 144 were not significantly 
different when compared between treatment groups 
(Study 1489: p = 0.64; Study 1490: p = 0.96; Supplemental 
Fig. 3).

Fasting lipid parameters were similar between treat-
ment groups through Week 144, with minor increases 
from baseline observed in all groups (Fig. 3). The propor-
tions of participants who initiated lipid-lowering therapy 
were also similar across treatment groups, and the impact 
of all three regimens on the TC:HDL ratio was minimal. 
Similar percentages of participants in each group in both 
studies experienced treatment-emergent graded labora-
tory abnormalities in fasting lipid parameters (Supple-
mental Fig. 4).

Analyses through Week 240
Baseline characteristics of the pooled B/F/TAF group, 
stratified by baseline viral load and CD4 count, are shown 
in Supplemental Table 2. Participants with a baseline 
viral load > 100,000 c/ml, CD4 count < 200 cells/µl, or 
both, were slightly older and less likely to be asymptom-
atic compared with participants in the other groups.

Analysis of change in weight
Weight change over 240 weeks of B/F/TAF treatment 
according to baseline viral load and CD4 count is shown 
in Fig.  4A. The greatest weight gain was observed in 
participants with the highest viral load and lowest CD4 
count at baseline, with the largest weight changes occur-
ring in the first 48 weeks of treatment, followed by 
smaller weight changes every year thereafter. Between 
Weeks 48 and 240, weight change was similar for all 
groups, irrespective of baseline viral load and CD4 count.

Multivariate regression modeling of weight change 
at Week 48through Week 240 (Supplemental Table 3) 
confirmed that the lower baseline CD4 count category 
(< 200 cells/µl) was strongly associated with weight gain 
at Week 48 and every timepoint thereafter up to Week 
240. Except for Week 48, the higher baseline viral load 
category (> 100,000 c/ml) was significantly associated 
with weight gain at all timepoints. Higher baseline BMI 
and more advanced HIV disease status (AIDS or symp-
tomatic) were also associated with weight gain at earlier 
timepoints.

Analysis of absolute weight
Participants with baseline viral load > 100,000 c/ml and/
or CD4 count < 200 cells/µl at baseline had lower base-
line weights. By Week 48, their weight was comparable 
to those who initiated B/F/TAF without high viral load 

Fig. 2 Treatment-emergent diabetes mellitusa and hypertensionb through Week 144 in (a) Study 1489 and (b) Study 1490. aParticipants with medical his-
tory of diabetes mellitus were excluded. bParticipants with medical history of hypertension were excluded; events defined using search list “hyperglyce-
mia/new onset diabetes mellitus (SMQ)– narrow scope” and “hypertension (SMQ)” in MedDRA version 23.1. 3TC, lamivudine; ABC, abacavir; B, bictegravir; 
DTG, dolutegravir; F, emtricitabine; MedDRA, Medical Dictionary for Regulatory Activities; SMQ, Standardized MedDRA Query; TAF, tenofovir alafenamide
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or low CD4 cell count at baseline (range: 76.8–80.0  kg; 
Fig.  4B). This was consistent with multivariate linear 
regression modeling (Table  1), which identified lower 
CD4 count and higher viral load as independent risk fac-
tors for lower baseline weight, alongside Hispanic ethnic-
ity, non-Black race, female sex, and younger age. From 
Week 48, baseline CD4 count and HIV-1 RNA levels 
were no longer associated with absolute weight, unlike 
Hispanic ethnicity, non-Black race, and female sex, which 
remained significant at most timepoints.

Analysis of ≥ 10% weight gain
To understand factors associated with more clinically rel-
evant weight gain, we stratified pooled participant data 
into those gaining ≥ 10% of their body weight at Week 240 
versus those gaining < 10%. At Week 240, 40.6% of partic-
ipants receiving B/F/TAF experienced ≥ 10% weight gain 
(median weight gain: 16.9%), while at any timepoint up to 
Week 240, 52.2% of participants receiving B/F/TAF expe-
rienced ≥ 10% weight gain.

Fig. 3 (a–e) Fasting lipid parameters and (f) initiation of lipid-lowering agents through Week 144 in Study 1489 and Study 1490. 3TC, lamivudine; ABC, 
abacavir; B, bictegravir; DTG, dolutegravir; F, emtricitabine; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; Q, quartile; 
TAF, tenofovir alafenamide; TC, total cholesterol; TC: HDL, total cholesterol to high-density lipoprotein cholesterol ratio
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Fig. 4 (a) Weight change from baseline over time and (b) absolute weight according to baseline viral load and CD4 count among participants receiving 
B/F/TAF up to Week 240 (pooled B/F/TAF groups). Includes participants with weight data at baseline and Week 240. B, bictegravir; c, copies; F, emtric-
itabine; Q, quartile; TAF, tenofovir alafenamide; VL, viral load
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In multivariate logistic regression modeling (Supple-
mental Table 4), a lower baseline CD4 count, higher 
baseline viral load, and baseline BMI categorized as 
underweight/normal were significant risk factors for 
greater odds of ≥ 10% weight gain at Week 240, com-
pared with a higher CD4 count, lower viral load, and BMI 
classed as overweight, respectively.

Efficacy analysis
Efficacy outcomes up to Week 240 have been published 
previously [25]. In the current analysis, virologic suppres-
sion occurred in the first 48 weeks for most participants 
in all viral load and CD4 count groups (Supplemen-
tal Fig.  5), coupled with a rapid increase in CD4 count 
through Week 48 (Supplemental Fig.  6), mirroring the 
time-course of weight gain.

Discussion
The evaluation of metabolic outcomes and assessment of 
weight gain following initiation of ART is of interest, as 
some PWH and their providers may be hesitant to start 
INSTI- or TAF-based treatments believed to cause exces-
sive weight gain or place PWH at an unnecessary risk of 
diabetes or hyperlipidemia. Using data from two Phase 
3, randomized, double-blind clinical trials [23, 24], we 
have shown that changes in weight, as well as blood glu-
cose and lipid parameters, in intention-to-treat analyses 
through Week 144 are similar across three recommended 
ART regimens (including a comparison of BIC to DTG 
and of B/F/TAF to a regimen without TAF).

Weight and BMI increased over the 144-week study 
period for most participants, irrespective of the ART 
regimen initiated (i.e., B/F/TAF, DTG/ABC/3TC, or 

DTG + F/TAF), as would be expected in PWH who have 
not previously received ART. In the individual trials, no 
statistically significant difference was observed at any 
timepoint in change in weight or BMI between the B/F/
TAF and DTG + F/TAF regimens, and since the only 
difference between these treatments is the INSTI, this 
would indicate no difference between BIC and DTG. In 
the trial comparing B/F/TAF to a non-TAF-containing 
regimen, no statistically significant difference at Week 
144 was seen in weight or BMI, although differences were 
observed at earlier timepoints, as has been seen previ-
ously in studies of ABC- versus TAF-containing ART 
[16]. We observed similar rates of treatment-emergent 
hypertension, diabetes mellitus, and fasting lipid abnor-
malities, and in fasting glucose and lipid parameters, 
between treatment groups, indicating that the initial 
difference in weight gain with B/F/TAF versus DTG/
ABC/3TC was not associated with differences in rates of 
metabolic complications.

To further investigate weight gain in PWH initiat-
ing B/F/TAF as first-line therapy, we used pooled B/F/
TAF data from both studies over 240 weeks to investi-
gate weight gain according to viral load and CD4 count 
at baseline. In participants who were initially random-
ized to B/F/TAF and continued through 5 years of fol-
low-up, there were greater median weight changes in the 
first year for participants with high viral load and/or low 
CD4 count at baseline, compared with the low viral load 
or high CD4 count groups. This may be because those 
with the most advanced disease have had the most HIV 
disease–related weight loss prior to ART initiation and, 
consequently, have the largest amount of weight to gain 
during the first year of treatment as part of returning to 

Table 1 Effect of baseline characteristics on absolute weight at baseline and Weeks 48–240
Estimated mean (95% CI) weight difference, kg
p value

Variable Baseline Week
48 96 144 192 240

Ethnicity (non-Hispanic vs. 
Hispanic)

6.1 (2.8, 9.5) 
 < 0.001

6.7 (2.8, 10.5)
 < 0.001

6.1 (2.1, 10.2)
0.003

6.1 (1.8, 10.3)
0.005

7.5 (3.0, 11.9)
0.001

7.6 (2.7, 12.4)
0.002

Race (Black vs. non-Black) 5.2 (2.1, 8.2)
0.001

6.3 (2.8, 9.9)
 < 0.001

6.6 (2.8, 10.3)
 < 0.001

7.0 (3.1, 11.0)
 < 0.001

5.8 (1.7, 9.9)
0.006

6.3 (1.8, 10.9)
0.007

Sex at birth (male vs. female) 6.3 (1.9, 10.7)
0.005

6.0 (0.9, 11.0)
0.020

5.1 (−0.4, 10.5)
0.068

5.9 (−0.02, 11.9)
0.051

6.4 (0.2, 12.6)
0.045

7.0 (0.3, 13.6)
0.040

Age (< 50 vs. ≥50 years) −4.8 (−8.6, −1.0)
0.013

−3.7 (−8.1, 0.7)
0.097

−3.1 (−7.8, 1.5)
0.183

−3.8 (−8.7, 1.0)
0.121

−3.2 (−8.3, 1.9)
0.217

−2.6 (−8.2, 3.0)
0.358

CD4 count (< 200 vs. ≥200 
cells/µl)

−6.7 (−11.5, −1.9)
0.006

−2.0 (−7.5, 3.6)
0.487

−1.9 (−7.8, 4.0)
0.526

−1.9 (−8.0, 4.2)
0.548

−2.0 (−8.4, 4.4)
0.539

−3.0 (−10.2, 4.2)
0.414

HIV-1 RNA (> 100,000 vs. 
≤100,000 c/ml)

−4.3 (−7.9, −0.7)
0.021

−3.7 (−7.9, 0.6)
0.093

−2.8 (−7.4, 1.7)
0.218

−2.1 (−6.8, 2.6)
0.386

−2.2 (−7.0, 2.6)
0.371

−2.4 (−7.8, 2.9)
0.375

HIV disease status (asymptom-
atic vs. AIDS or symptomatic)

2.6 (−2.6, 7.8)
0.330

5.0 (−1.1, 11.0)
0.109

6.3 (−0.2, 12.9)
0.059

5.2 (−1.7, 12.0)
0.137

5.6 (−1.4, 12.6)
0.114

6.5 (−1.5, 14.4)
0.109

Differences in mean weight, 95% CIs, and p values were derived from a multivariate linear regression model for absolute weight at each timepoint (baseline and 
Week 48 to Week 240). Bold font indicates statistical significance (p < 0.05). Baseline value was defined as the last nonmissing value obtained on or prior to the first 
dose of the study treatment (B/F/TAF). B, bictegravir; CI, confidence interval; F, emtricitabine; TAF, tenofovir alafenamide
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health [9], also supported by the fact that after Week 48, 
participants across all groups had similar median abso-
lute weights. The smaller weight increases observed 
between Weeks 96–144, 144–192, and 192–240 (Fig. 4A) 
support the hypothesis of a return to pre-HIV weight 
and resumption of normal societal weight fluctuations. 
Importantly, the largest changes in weight in individuals 
with higher viral loads or lower CD4 counts at baseline 
occurred during the first year of the study, in parallel with 
reductions in viral load and increases in CD4 count.

In our study, baseline CD4 count category was signifi-
cantly associated with change in weight at Week 48 and 
all subsequent timepoints through Week 240 and was a 
stronger risk factor than baseline viral load, which was 
also significantly associated with weight change at Week 
96 and thereafter. Furthermore, baseline viral load cat-
egory and CD4 category were statistically significant risk 
factors associated with lower baseline weight, but not 
absolute weight from Week 48 through Week 240. This 
indicates that the weight gain observed in participants 
with advanced disease in the first year of treatment likely 
resulted from alleviation of HIV disease–related weight 
loss. Our findings are supported by a recent pooled anal-
ysis of three first-line ART trials (ADVANCE, NAMSAL, 
and WHRI001; N = 2202), which found that participants 
with baseline CD4 counts < 100 cells/µl had the largest 
weight gain during ART treatment [9], and by an MVA of 
weight gain after initiation of ART in PWH, which iden-
tified lower CD4 count, higher HIV-1 RNA, lower BMI, 
female sex, and Black race as risk factors for ≥ 10% weight 
gain through Week 48 [7].

As expected for a population receiving ART for the 
first time, a substantial proportion of participants expe-
rienced ≥ 10% weight gain over 240 weeks. Notably, the 
proportions of participants with ≥ 10% weight gain were 
similar between B/F/TAF and DTG-based compara-
tor groups at the end of the blinded phase at Week 144 
in each trial, indicating no difference between BIC- and 
DTG-based therapy. Furthermore, our results show that 
some individuals experienced ≥ 10% weight gain and sub-
sequently lost weight, as indicated by the greater propor-
tion of participants taking B/F/TAF with ≥ 10% weight 
gain at any timepoint up to Week 240 (52%) versus at 
Week 240 (41%), underscoring the role that individu-
als and their clinicians can play in effectively managing 
weight gain regardless of ART.

This analysis does have some limitations. The median 
age at baseline was relatively low, and there was only a 
small number of participants with advanced HIV–related 
immunosuppression, and a small proportion of female 
and non-White participants. Future studies should exam-
ine changes in body composition or other measures as 
a more reliable marker of adiposity-related risks [26], 
as well as other factors that could contribute to weight 

change, such as dietary intake, concomitant medications, 
and activity levels.

Conclusions
These findings provide important information regard-
ing the effect of B/F/TAF and DTG-based therapies on 
weight gain in PWH and highlight the low incidence of 
treatment-emergent diabetes mellitus and hypertension. 
This new evidence adds further support to the hypothesis 
that weight gain after starting ART is linked to a return to 
health in people with more advanced HIV.
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