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Abstract
Introduction Heavily treatment-experienced (HTE) people living with HIV-1 (PLWH) have limited viable antiretroviral 
regimens available because of multidrug resistance and safety concerns. The first-in-class HIV-1 attachment inhibitor fos-
temsavir demonstrated efficacy and safety in HTE participants in the ongoing phase III BRIGHTE trial.
Objectives We describe patient-reported outcomes (PROs) through week 48.
Methods Eligible participants for whom their current regimen was failing were assigned to the randomized cohort (RC; one 
to two fully active agents remaining) or the nonrandomized cohort (NRC; no fully active agents remaining). PRO assessments 
included the EQ-5D-3L, EQ-VAS, and Functional Assessment of HIV Infection (FAHI) instruments.
Results Both cohorts achieved increases in EQ-5D-3L US- and UK-referenced utility score from baseline at week 24. Mean 
visual analog scale (VAS) scores in the RC and NRC increased from baseline by 8.7 (95% CI 6.2–11.2) and 5.6 points (95% 
CI 1.5–9.7) at week 24 and increased from baseline by 9.8 (95% CI 7.0–12.6) and 4.9 points (95% CI 0.6–9.2) at week 48, 
respectively. Mean increases in FAHI total score from baseline to weeks 24 and 48 in the RC were 6.9 (95% CI 4.2–9.7) and 
5.8 (95% CI 2.7–9.0), respectively, whereas mean increases in physical and emotional well-being subscale scores were 2.7 
(95% CI 1.9–3.6) and 2.4 (95% CI 1.3–3.4) and 3.2 (95% CI 2.2–4.2) and 2.6 (95% CI 1.6–3.7), respectively, with little to 
no change in other subscales.
Conclusions Improvements in major domains of the EQ-VAS and FAHI through week 48, combined with efficacy and safety 
results, support the use of fostemsavir for HTE PLWH.
Trial Registration Number and Date NCT02362503; February 13, 2015.
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Key Points For Decision Makers 

Patient-reported outcomes can show treatment benefits 
by measuring adherence to therapy, health status, and 
health-related quality of life (HRQOL) in people with 
HIV-1 infection.

A heavily treatment-experienced (HTE) population with 
HIV-1 may have reduced HRQOL because of challenges 
achieving virologic suppression, reduced immune func-
tion, overlapping toxicities, and drug–drug interactions, 
which can occur with many lines of therapy.

Results from the BRIGHTE study of fostemsavir showed 
improvements in HRQOL in a diverse population of 
HTE individuals with HIV-1, many of whom have exten-
sive antiretroviral therapy drug resistance and limited 
treatment options.

1 Introduction

Antiretroviral therapy (ART) has greatly reduced morbid-
ity and mortality rates in people living with HIV (PLWH) 
[1]. However, a number of heavily treatment-experienced 
(HTE) individuals have limited treatment options remaining 
because of multidrug resistance, prior intolerance, contrain-
dications, or other safety concerns. Thus, there is a need to 
develop effective and well-tolerated therapies without cross-
resistance to currently available therapies to address ongoing 
treatment challenges for HTE PLWH.

Fostemsavir is a first-in-class attachment inhibitor prod-
rug that is metabolized to its active moiety, temsavir [2]. 
Temsavir binds directly to the HIV-1 viral envelope glyco-
protein 120, locking it in a closed conformational state that 
inhibits initial attachment to cell-surface CD4+ receptors, 
thereby preventing entry into and infection of host immune 
cells [3]. Fostemsavir has no in vitro cross-resistance to 
other ART agents and is active regardless of HIV-1 tro-
pism, including C–C chemokine receptor type 5, C-X-C 
chemokine receptor type 4, and dual-tropic HIV-1 strains 
[4–6].

Fostemsavir was approved by the US FDA in July 2020 
for the treatment of HTE adults with multidrug-resistant 
HIV-1 infection for whom their current antiretroviral regi-
men was failing [7] on the basis of efficacy and safety 
results from the ongoing phase III BRIGHTE study, which 
is being conducted in HTE PLWH. In the BRIGHTE study, 
HTE participants in the randomized cohort (RC) had one 
to no more than two fully active ART classes available, 

and participants in the nonrandomized cohort (NRC) had 
no fully active ART classes available. Participants in the 
NRC were allowed to enroll in other trials of antiretroviral 
drugs, allowing for the potential inclusion of additional 
investigational antiretroviral drugs in their optimized back-
ground therapy (OBT) [8]. In the primary endpoint (HIV-1 
RNA  log10 change at day 8), fostemsavir showed superior 
efficacy relative to placebo in decreasing median HIV-1 
RNA in the RC at day 8 (fostemsavir − 0.79  log10 copies/
mL; placebo − 0.17  log10 copies/mL; treatment difference 
− 0.63 [95% confidence interval {CI} − 0.81 to − 0.44]; 
P < 0.001) [8]. At week 24, 53% of RC participants and 
37% of NRC participants achieved virologic suppression 
(HIV-1 RNA < 40 copies/mL by the FDA snapshot algo-
rithm). Efficacy was maintained through week 48, with 
54% of participants in the RC and 38% in the NRC achiev-
ing virologic suppression. HIV-1 RNA < 200 copies/mL at 
24 and 48 weeks was achieved by 79 and 84% of partici-
pants in the RC and 53 and 59% in the NRC, respectively. 
CD4+ T cell count generally increased over time in both 
cohorts. By week 48, mean CD4+ T-cell count increased 
from baseline by 138.9 and 63.5 cells/mm3 in the RC and 
NRC cohorts, respectively. Fostemsavir was well-tolerated 
with few discontinuations due to adverse events (AEs). 
The most common AEs overall were diarrhea (n = 83 
[22%]), nausea (n = 60 [16%]), upper respiratory tract 
infection (n = 50 [13%]), headache (n = 46 [12%]), cough 
(n = 43 [12%]), and nasopharyngitis (n = 43 [12%]).

In addition to efficacy and safety, patient-reported out-
come (PRO) measures are important endpoints of a clini-
cal trial that can demonstrate a direct treatment benefit by 
measuring an individual’s adherence to therapy, health 
status, and health-related quality of life (HRQOL) [9, 10]. 
These concepts are important to measure in an HTE popu-
lation who may have been taking ART for many years and 
could have experienced numerous treatment changes that 
can affect treatment success, lead to the emergence of drug 
resistance, and reduce available treatment options [11, 12]. 
Consequently, there may be greater challenges in achiev-
ing virologic suppression in this population, and these 
individuals commonly have reduced immune function 
(reflected by low CD4 + T-cell counts); elevated viral load 
and reduced immune function have a negative impact on 
HRQOL [13–16]. Furthermore, compared with PLWH on 
first- or second-line therapy, HTE PLWH may have reduced 
HRQOL because of overlapping toxicities and drug–drug 
interactions common with later lines of therapy [17, 18]. 
Given the observed clinical improvements in BRIGHTE trial 
participants and that fostemsavir was generally well-toler-
ated, these analyses seek to explore the impact of fostem-
savir treatment on HRQOL [8]. Herein, we describe PROs, 
including general and disease-specific HRQOL assessments, 
through the week 48 analysis of the BRIGHTE study.



133Phase III Patient-Reported Outcomes of Fostemsavir

2  Methods

2.1  Study Design and Study Participants

The BRIGHTE study (ClinicalTrials.gov identifier 
NCT02362503) is a two-cohort, phase III trial conducted 
across 108 investigational sites in 23 countries. Enroll-
ment occurred between February 2015 and May 2016. 
Detailed methods and trial design have previously been 
published [8]. Briefly, eligible participants were HTE adult 
PLWH (aged ≥ 18 years) with no more than two antiretro-
viral classes remaining and failure of the current regimen 
(confirmed HIV-1 RNA ≥ 400 copies/mL) [8]. Participants 
were assigned to the RC if one to no more than two fully 
active ART classes were available or to the NRC if no 
fully active ART classes were available. An ART class was 
considered available if one or more agents within that class 
were fully active and acceptable (per prior intolerance, 
contraindication, and other safety concerns). Participants 
in the RC were randomized 3:1 to begin a period of func-
tional monotherapy in which they received blinded fos-
temsavir 600 mg or blinded placebo twice daily with their 
current failing regimen from days 1 to 8. After 8 days, 
all participants in the RC received open-label fostemsavir 
600 mg twice daily in combination with an OBT chosen 
at the discretion of the managing investigator. In the NRC, 
participants received open-label fostemsavir 600 mg twice 
daily in combination with OBT throughout the study. Par-
ticipants in the NRC were permitted to coenroll in other 
investigational antiretroviral trials, but those in the RC 
were not. Although changes in OBT did not mandate dis-
continuation from the study, standard snapshot analysis 
rules applied (e.g., any alteration in background therapy 
because of lack of efficacy was considered virologic fail-
ure for both cohorts). The primary endpoint was the mean 
change in  log10 HIV-1 RNA from baseline to day 8 in 
the RC. Participants remained in the trial despite meet-
ing protocol-defined virologic failure criteria, and those 
who requested to discontinue study drug were instructed 
to remain in the study for follow-up procedures, including 
PRO survey administration. As such, a range of clinical 
outcomes are represented across study participants.

2.2  Patient‑Reported Outcome Assessments

HRQOL was assessed based on prior research linking 
CD4 + T-cell count and viral load with HRQOL in PLWH 
[14, 15]. Assessments of PROs included a generic adher-
ence questionnaire, the Modified-Medication Adherence 
Self-Report Inventory (M-MASRI) [19], the EQ-5D-3L 
[20], and the Functional Assessment of HIV Infection 

(FAHI), an HRQOL questionnaire specific to PLWH [16]. 
The EQ-5D-3L was selected based on its use for measur-
ing HRQOL in the general population and in PLWH [21]. 
The FAHI was selected based on its validity and previous 
use in PLWH, including HTE PLWH [15, 16, 22]. The 
M-MASRI is a self-reported questionnaire used to deter-
mine the percentage of days of medication taken and the 
percentage of doses taken within 2 h of the correct time. 
The EQ-5D-3L covers five dimensions of mobility, pain, 
self-care, usual activities, and anxiety/depression, with 
three levels of response for each dimension (no, some, 
or extreme problems). The FAHI assesses physical well-
being, functional and global well-being, emotional well-
being/living with HIV, social well-being, and cognitive 
functioning [22].

The PRO assessments were administered on paper, in the 
clinic. The M-MASRI questionnaire was administered at 
baseline and week 24. The EQ-5D-3L and FAHI instruments 
were administered at baseline and weeks 12, 24, 36, and 48, 
and every 12 weeks thereafter. PRO data were combined 
for both subgroups in the RC because a difference in PROs 
between the groups was not expected to be seen from week 
12 onward because, after day 8, all participants received 
fostemsavir 600 mg twice daily in combination with OBT.

The M-MASRI was modified for the RC at day 8 to ask 
about the previous 7 days rather than 1 month. Each com-
ponent is summarized as proportions in the following cat-
egories: < 50%, 50 to < 60%, 60 to < 70%, 70 to < 80%, 80 
to < 90%, 90 to < 95%, and ≥ 95%.

The EQ-5D-3L includes five health status questions 
and an associated visual analog scale (EQ-VAS) [20]. The 
response results in a one-digit number expressing the level 
selected for that dimension. The numbers for the five dimen-
sions can be combined into a five-digit number that repre-
sents the state of the respondent’s health. The scores can 
then be converted to a summary index utility score. The EQ-
VAS is a self-rated assessment of overall health on a vertical 
VAS with endpoints of 0 (worst imaginable health state) to 
100 (best imaginable health state). Respondents mark an 
“X” on the scale to indicate their health status, and the cor-
responding number on the scale is their score.

The FAHI is a 47-item questionnaire grouped into five 
subscales assessing well-being [22]. Each item is scored on 
a scale of 0–4; subscale and total scores can be derived, 
with the total score ranging from 0 to 176. Higher scores are 
associated with better HRQOL.

2.3  Statistical Analysis

The EQ-5D-3L endpoints included two utility scores 
derived from US and UK value sets. Both the US and 
UK value sets are based on transformed time trade-off-
based preferences for 42 EQ-5D health states; however, 
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they are based on respondents from the US and UK gen-
eral populations, respectively [24]. Although the same 
42 health states are used in the US and UK value sets, the 
transformation method used differs and leads to different 
preference values. The transformative method used in the 
US value set is more similar to expected utility theory and 
results in prediction of higher EQ-5D health states than 
the UK value set. The FAHI endpoints included a total 
score and individual subscale scores (for which four is 
always the best [healthiest] possible score) expressed as 
the sum of the 0–4 response ratings. Values and changes 
from baseline were summarized using descriptive statis-
tics. No statistical testing was performed as part of the 
prespecified analyses. Post hoc analyses were conducted 
to determine 95% CIs. In addition, post hoc analyses 
were conducted to investigate the change in PRO meas-
ures in various subgroups of participants. Subgroups were 
defined based on participant clinical and demographic 
characteristics, and the RC and NRC were pooled for sub-
group analyses.

2.4  Ethics

The study is being performed in accordance with good clini-
cal practice, as defined in the International Conference on 
Harmonization and in accordance with the ethical principles 
underlying EU Directive 2001/20/EC and the US Code of 
Federal Regulations, Title 21, Part 50. Each site conducted 
the study according to the protocol with oversight from an 
institutional review board or independent ethics committee. 
All participants provided informed consent in agreement 
with the Declaration of Helsinki principles.

3  Results

3.1  Participant Demographics and Study 
Disposition

Of the 731 participants who were screened, 371 were 
enrolled and treated with at least one dose of fostemsavir; 
272 were enrolled in the RC (69 placebo, 203 fostemsa-
vir) and 99 in the NRC (Fig. 1). The two most common 
reasons for screening failure were having more than two 

Fig. 1  BRIGHTE study disposition at week 24 and week 48
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antiretroviral classes remaining or the current ART regimen 
not failing (lack of confirmed plasma HIV-1 RNA ≥ 400 cop-
ies/mL). Baseline demographic characteristics were similar 
across both cohorts (Table 1) [8]. The median age of par-
ticipants was 49 years, 78% were male, and 69% were white. 
Of the total study participants, 71% had been treated for 
HIV-1 infection for > 15 years, and 67% had a prior history 
of AIDS. Relative to the RC, a greater proportion of par-
ticipants in the NRC had baseline CD4 + T-cell counts < 20 
cells/mm3 (NRC 40%; RC 26%) and had been treated for 
HIV-1 for > 20 years (NRC 59%; RC 34%).

In general, participants in both cohorts had exten-
sive treatment history with several antiretroviral classes 

(Table 2). Specifically, most participants had treatment 
history with nucleoside reverse transcriptase inhibitors 
(RC 99%; NRC 100%), protease inhibitors (RC 94%; NRC 
99%), and non-nucleoside reverse transcriptase inhibitors 
(RC 92%; NRC 96%). Relative to the RC, a greater propor-
tion of participants in the NRC had experience with inte-
grase inhibitors (RC 75%; NRC 95%), entry inhibitors (RC 
39%; NRC 69%), and CCR5 antagonists (RC 26%; NRC 
40%). The most common OBT component at the beginning 
of the open-label phase in the RC was dolutegravir (n = 229 
[84%]). The most common OBT components in the NRC 
were dolutegravir (n = 74 [75%]), tenofovir (n = 74 [75%]), 
and darunavir (n = 71 [72%]).

Table 1  Participant demographics

Data are presented as n (%) or median (range) unless otherwise indicated
BID twice daily, FTR fostemsavir

Parameter Randomized cohort Nonrandomized cohort Total

Placebo BID (n = 69) FTR 600 mg BID 
(n = 203)

FTR 600 mg BID (n = 99) Total (N = 371)

Age, years 45 (19–66) 48 (18–73) 50 (17–72) 49 (17–73)
 < 50 46 (67) 116 (57) 44 (44) 206 (56)

Sex
 Male 57 (83) 143 (70) 89 (90) 289 (78)

Race
 White 47 (68) 137 (67) 73 (74) 257 (69)
 Black/African American 18 (26) 42 (21) 23 (23) 83 (22)
 American Indian or Alaska Native 1 (1) 6 (3) 1 (1) 8 (2)
 Asian 0 2 (< 1) 0 2 (< 1)
 Native Hawaiian or other Pacific Islander 0 1 (< 1) 0 1 (< 1)
 Other 3 (4) 15 (7) 2 (2) 20 (5)

Baseline HIV-1 RNA,  log10 copies/mL 4.5 (1.6–6.9) 4.7 (1.6–6.4) 4.3 (1.6–6.6) 4.6 (1.6–6.9)
Baseline HIV-1 RNA, copies/mL
 < 400 7 (10) 14 (7) 5 (5) 26 (7)
 400 to < 1000 3 (4) 7 (3) 4 (4) 14 (4)
 1000 to < 100,000 35 (51) 126 (62) 75 (76) 236 (64)
 ≥ 100,000 24 (35) 56 (28) 15 (15) 95 (26)

Baseline CD4 + T-cell count, cells/mm3 100 (0–915) 99 (0–1160) 41 (0–641) 80 (0–1160)
Baseline CD4 + T-cell count, cells/mm3

 < 20 17 (25) 55 (27) 40 (40) 112 (30)
 20 to < 50 6 (9) 19 (9) 14 (14) 39 (11)
 50 to < 200 26 (38) 76 (37) 25 (25) 127 (34)
 200 to < 500 16 (23) 42 (21) 18 (18) 76 (20)
 ≥ 500 4 (6) 11 (5) 2 (2) 17 (5)

Years treated for HIV-1 infection
 ≤ 10 14 (20) 27 (13) 5 (5) 46 (12)
 11–15 14 (20) 30 (15) 11 (11) 55 (15)
 16–20 18 (26) 72 (35) 22 (22) 112 (30)
 > 20 22 (32) 70 (34) 58 (59) 150 (40)
 Unknown 1 (1) 4 (2) 3 (3) 8 (2)

AIDS history 46 (67) 131 (65) 71 (72) 248 (67)



136 S.-J. Anderson et al.

Of the 272 participants in the RC, 45 (17%) had discon-
tinued by week 24; of the 99 participants in the NRC, 26 
(26%) had discontinued by week 24. By the week 48 data 
lock, 57 (21%) and 32 (32%) participants had discontin-
ued in the RC and NRC, respectively. The most common 
reasons for discontinuation were lack of efficacy (RC 21%; 
NRC 19%), nonadherence (RC 19%; NRC 16%), AEs (RC 
16%; NRC 16%), and death (RC 14%; NRC 38%).

3.2  Efficacy and Safety

Efficacy and safety analyses demonstrated the superior effi-
cacy of fostemsavir (added to failing regimen) compared 
with placebo through 8 days of functional monotherapy 
[8]. At weeks 24 and 48, virologic success (< 40 copies/
mL, intention-to-treat snapshot analysis) was observed in 
53 and 54% of the RC and 37 and 38% of the NRC, respec-
tively. Fostemsavir was generally well-tolerated, with low 
rates of AEs leading to discontinuation.

3.3  Modified‑Medication Adherence Self‑Report 
Inventory

In the month before baseline, participants in the RC (n = 255) 
and NRC (n = 93) took their ART medication for an average 
of 88 and 93% of days, respectively, with the majority of 
doses (84% [n = 254] and 85% [n = 93], respectively) taken 
within 2 h of the correct time. At week 24, participants in 
the RC (n = 225) and NRC (n = 84) took their ART medi-
cation for an average of 96 and 95% of days, respectively, 
during the last month; 91% (n = 225) and 89% (n = 84) of 
doses, respectively, were taken within 2 h of the correct time 
(Table 3).

3.4  EQ‑5D‑3L and EQ‑VAS

The EQ-5D-3L baseline mean ± standard deviation (SD) 
utility scores were nominally higher in the RC (US value 
set 0.83 ± 0.17; UK value set 0.78 ± 0.24) than in the NRC 
(US value set 0.80 ± 0.20; UK value set 0.74 ± 0.28); a simi-
lar pattern was observed for the EQ-VAS (RC 74.7 ± 21.6; 

Table 2  Antiretroviral therapy 
class history

Data are presented as n (%)
ART  antiretroviral therapy, BID twice daily, FTR fostemsavir, INI integrase inhibitor, NNRTI non-nucleo-
side reverse transcriptase inhibitor, NRTI nucleoside reverse transcriptase inhibitor, PI protease inhibitor
a With or without a boosting agent

Medication Randomized cohort Nonrandomized cohort Total

Placebo (n = 69) FTR 600 mg 
BID (n = 203)

FTR 600 mg BID (n = 99) Total (N = 371)

Any medication 69 (100) 203 (100) 99 (100) 371 (100)
INI 54 (78) 149 (73) 94 (95) 297 (80)
NRTI 67 (97) 202 (> 99) 99 (100) 368 (> 99)
PIa 64 (93) 193 (95) 98 (99) 355 (96)
NNRTI 61 (88) 189 (93) 95 (96) 345 (93)
Entry inhibitor 26 (38) 81 (40) 68 (69) 175 (47)
CCR5 antagonist 20 (29) 52 (26) 40 (40) 112 (30)
Other ART 7 (10) 24 (12) 21 (21) 52 (14)

Table 3  Results by cohort for modified-medication adherence self-report inventory (ITT-E population)

ITT-E intention-to-treat-exposed, SD standard deviation

Parameter Randomized cohort 
(n = 272)

Nonrandomized cohort 
(n = 99)

Total (N = 371)

n Mean ± SD n Mean ± SD n Mean ± SD

Baseline
 Days anti-HIV medication taken (past 30 days),  % 255 88.2 ± 21.6 93 93.2 ± 11.3 348 89.5 ± 19.5
 Doses taken within 2 h of target time,  % 254 83.9 ± 24.0 93 84.7 ± 20.5 347 84.1 ± 23.1

Week 24
 Days anti-HIV medication taken (past 30 days),  % 225 95.5 ± 8.9 84 94.8 ± 10.2 309 95.3 ± 9.3
 Doses taken within 2 h of target time,  % 225 90.5 ± 15.7 84 88.5 ± 15.0 309 89.9 ± 15.5
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NRC 70.2 ± 22.5; Table 4). At 24 weeks, changes from 
baseline in the EQ-5D-3L US and UK mean ± SD utility 
scores in the RC were 0.02 ± 0.16 and 0.02 ± 0.23, respec-
tively, and at 48 weeks were 0.02 ± 0.15 and 0.03 ± 0.22, 
respectively. In the NRC, changes from baseline in the EQ-
5D-3L US and UK scores at week 24 were 0.03 ± 0.22 and 
0.04 ± 0.31, respectively, and at week 48 were − 0.01 ± 0.22 
and − 0.01 ± 0.32, respectively. Changes from baseline in the 
mean EQ-VAS scores in the RC and NRC at week 24 were 
8.7 ± 19.5 and 5.6 ± 19.3, respectively, and at week 48 were 
9.8 ± 21.0 and 4.9 ± 19.5, respectively. Across cohorts, 300 
of 316 (95%) participants who completed the week 48 visit 
completed the EQ-5D-3L survey.

3.5  Functional Assessment of HIV Infection

The RC had a substantially higher mean total FAHI score at 
baseline (122.7) than the NRC (114.3), with higher scores 
across all the subscales (Table 5). In the RC at week 24, 
positive changes from baseline were observed in the FAHI 
total score (6.9; 95% CI 4.2–9.7) and the physical well-being 
(2.7; 95% CI 1.9–3.6) and emotional well-being subscales 
(3.2; 95% CI 2.2–4.2), with little or no change in the func-
tion/global well-being, social well-being, and cognitive 
function subscale scores. In the NRC at week 24, an overall 
positive change from baseline was observed in the FAHI 
total score (2.0; 95% CI − 3.1–7.2) and physical well-being 
(1.2; 95% CI − 0.6–3.0) and emotional well-being subscales 
(1.6; 95% CI − 0.1–3.3), with little (or negative) change in 

the function/global well-being, social well-being, and cog-
nitive function subscale scores. Similar changes in FAHI 
scores were observed at week 48 in the RC and NRC, with 
positive changes from baseline in total score (RC 5.8; 95% 
CI 2.7–9.0; NRC 1.6; 95% CI − 3.5–6.7) and the physi-
cal well-being (RC 2.4; 95% CI 1.3–3.4; NRC 1.1; 95% CI 
− 0.6–2.9) and emotional well-being subscales (RC 2.6; 
95% CI 1.6–3.7; NRC 2.2; 95% CI 0.3–4.1), with little or 
no change in the other subscale scores. Across cohorts, 301 
of 316 (95%) participants who completed the week 48 visit 
completed the FAHI survey.

3.6  Subgroup Analyses

In general, subgroup analyses demonstrated that partici-
pants with lower baseline CD4 + T-cell counts had greater 
improvements in EQ-5D-3L, EQ-VAS, FAHI total, and 
FAHI physical and emotional well-being subscale scores at 
week 48 than participants with higher baseline CD4 + T-cell 
counts (Tables 6 and 7). In addition, participants with a 
higher viral load at baseline (HIV-1 RNA > 100,000 copies/
mL) also had greater improvements in EQ-5D-3L, EQ-VAS, 
FAHI total, and physical and emotional subscale scores at 
week 48 than participants with lower viral loads at baseline. 
Generally, participants with fewer years of treatment his-
tory at baseline also had greater improvements in EQ-VAS, 
FAHI total, and physical, emotional, functional, and cogni-
tive subscales.

Table 4  Results by cohort for 
EQ-5D-3L and EQ-VAS

BL baseline, CI confidence interval, SD standard deviation, VAS visual analog scale
a Includes participants who received placebo during the 8-day blinded period
b Post hoc analyses were conducted to determine 95% CIs

Parameter Randomized  cohorta 
(n = 272)

Nonrandomized cohort 
(n = 99)

Total (N = 371)

n Mean ± SD n Mean ± SD n Mean ± SD

EQ-VAS
 Baseline 263 74.7 ± 21.6 97 70.2 ± 22.5 360 73.5 ± 21.9
 Week 48 222 84.4 ± 15.9 82 77.0 ± 19.8 304 82.4 ± 17.4
 Change from baseline 218 9.8 ± 21.0 80 4.9 ± 19.5 298 8.5 ± 20.7
 95%  CIb 7.0–12.6 0.6–9.2 6.1–10.9

US-valued utility score
 Baseline 263 0.83 ± 0.17 97 0.80 ± 0.20 360 0.82 ± 0.18
 Week 48 223 0.85 ± 0.16 82 0.80 ± 0.20 305 0.84 ± 0.18
 Change from baseline 218 0.02 ± 0.15 80 − 0.01 ± 0.22 298 0.01 ± 0.17
 95%  CIb − 0.003 to 0.037 − 0.053 to 0.043 − 0.008 to 0.030

UK-referenced utility score
 Baseline 263 0.78 ± 0.24 97 0.74 ± 0.28 360 0.77 ± 0.25
 Week 48 223 0.81 ± 0.24 82 0.74 ± 0.29 305 0.79 ± 0.25
 Change from baseline 218 0.03 ± 0.22 80 −0.01 ± 0.32 298 0.02 ± 0.25
 95%  CIb − 0.004 to 0.055 − 0.081 to 0.060 − 0.012 to 0.044
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4  Discussion

The addition of the HIV-1 attachment inhibitor, fostemsa-
vir, and optimization of background regimens resulted in 
improvements in HRQOL PROs in HTE PLWH. Both the 
RC and the NRC had advanced disease, including those with 
low baseline CD4 + T-cell counts and a high proportion of 
participants with a history of AIDS, which was reflected in 
low HRQOL baseline scores. Relative to the RC, a greater 
proportion of participants in the NRC had CD4 + T-cell 
counts < 20 cells/mm3, which may have contributed to their 
lower HRQOL scores at baseline.

Despite < 100% adherence as assessed by M-MASRI, 
rates of virologic suppression were maintained between 

week 24 and week 48. Few changes were observed from 
baseline in the EQ-5D-3L assessment at weeks 24 and 48. 
However, improvements in scores from baseline in the 
EQ-VAS and FAHI assessments at weeks 24 and 48 were 
observed in both cohorts. The FAHI is an HIV-specific 
measure that reports on specific components (e.g., physical, 
emotional, and social well-being) and has been shown to 
be a useful tool, in addition to the traditional clinical end-
points, to evaluate HIV-1 treatments [10]. Through week 
48, FAHI showed improvements from baseline in total score 
and physical well-being and emotional well-being subscale 
scores, with little or no change in function/global well-being, 
social well-being, and cognitive function subscale scores. 
These FAHI subscale results are consistent with results in 

Table 5  Results by cohort for 
Functional Assessment of HIV 
Infection instrument

CI confidence interval, SD standard deviation
a Includes participants who received placebo during the 8-day blinded period
b Post hoc analyses were conducted to determine 95% CI

Parameter Randomized  cohorta 
(n = 272)

Nonrandomized cohort 
(n = 99)

Total (N = 371)

n Mean ± SD n Mean ± SD n Mean ± SD

Total score
 Baseline 261 122.7 ± 28.6 97 114.3 ± 34.1 358 120.4 ± 30.4
 Week 48 223 128.7 ± 28.9 81 117.6 ± 32.8 304 125.8 ± 30.3
 Change from baseline 216 5.8 ± 23.5 79 1.6 ± 22.7 295 4.7 ± 23.4
 95%  CIb 2.7–9.0 − 3.5 to 6.7 2.0–7.4

Physical well-being
 Baseline 263 30.7 ± 8.6 97 29.0 ± 9.9 360 30.2 ± 8.9
 Week 48 225 33.2 ± 7.2 82 31.1 ± 8.3 307 32.6 ± 7.6
 Change from baseline 220 2.4 ± 7.7 80 1.1 ± 8.0 300 2.0 ± 7.8
 95%  CIb 1.3–3.4 − 0.6 to 2.9 1.2–2.9

Emotional well-being
 Baseline 263 26.3 ± 9.3 97 24.9 ± 10.1 360 25.9 ± 9.5
 Week 48 225 28.8 ± 9.1 81 27.5 ± 9.3 306 28.5 ± 9.1
 Change from baseline 220 2.6 ± 8.1 79 2.2 ± 8.5 299 2.5 ± 8.2
 95%  CIb 1.6–3.7 0.3–4.1 1.6–3.4

Function and global well-being
 Baseline 263 35.3 ± 9.9 97 31.8 ± 12.1 360 34.4 ± 10.7
 Week 48 225 36.4 ± 10.4 82 31.7 ± 12.0 307 35.2 ± 11.1
 Change from baseline 220 1.3 ± 10.4 80 − 0.9 ± 9.6 300 0.7 ± 10.2
 95%  CIb − 0.1 to 2.6 − 3.0 to 1.3 − 0.5 to 1.8

Social well-being
 Baseline 263 22.1 ± 7.5 97 20.6 ± 8.5 360 21.7 ± 7.8
 Week 48 224 21.9 ± 8.0 82 19.5 ± 9.6 306 21.3 ± 8.5
 Change from baseline 219 0.0 ± 6.4 80 − 0.9 ± 6.5 299 − 0.3 ± 6.4
 95%  CIb − 0.9 to 0.8 − 2.4 to 0.5 − 1.0 to 0.4

Cognitive functioning
 Baseline 261 8.4 ± 2.7 97 7.9 ± 3.0 358 8.3 ± 2.8
 Week 48 224 8.4 ± 2.7 82 8.2 ± 2.6 306 8.4 ± 2.7
 Change from baseline 217 0.0 ± 2.8 80 0.3 ± 2.7 297 0.1 ± 2.8
 95%  CIb − 0.4 to 0.4 − 0.3 to 0.9 − 0.2 to 0.4
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the DUET and POWER clinical trials, which had compa-
rable study populations [10, 15, 25, 26]. The DUET trial 
assessed the efficacy and safety of etravirine plus OBT in 
participants with multidrug-resistant HIV-1 infection [15, 
27, 28], whereas the POWER 1 and 2 trials evaluated the 
efficacy and safety of darunavir–ritonavir plus OBT in treat-
ment-experienced PLWH [25]. The FAHI data from these 
studies showed increases from baseline at 24 or 48 weeks in 
total FAHI score and physical well-being and function and 
global well-being subscale scores, with little or no change in 
the other subscales for participants treated with etravirine in 
the DUET trial and participants treated with darunavir–rito-
navir in the POWER trials [16, 26, 29]. In addition, in the 
DUET trial, virologic responders had clinically significant 
improvements in total FAHI score and physical well-being 
and emotional well-being subscale scores [10].

Fostemsavir is indicated for HTE PLWH, who are often 
immunosuppressed. The PRO data from the BRIGHTE 
study demonstrated that participants treated with fostem-
savir experienced improvements in HRQOL, with greater 
improvements observed in those with higher viral loads and 
lower CD4 + T-cell counts, i.e., individuals who were the 
most immunocompromised at baseline.

One limitation of this study was the variation in OBT 
taken with fostemsavir, which limits the interpretability 
of fostemsavir in combination with specific antiretroviral 
background therapies. In addition, although improvements 
in PROs from baseline were observed with the addition of 
fostemsavir, these outcomes were not compared with a pla-
cebo or other comparator group because, after day 8, all par-
ticipants received fostemsavir and OBT. Furthermore, this 
study was not specifically designed to demonstrate change in 
PROs from baseline through week 48 or differences in PROs 
between subgroups. Clinically important difference values 
for HRQOL assessments have previously been derived using 
anchor- and distribution-based methods; future work could 
look to estimate similar thresholds in the HTE population 
[30]. Although patient-reported dosing diaries recorded 
treatment adherence through 48  weeks, the M-MASRI 
questionnaire only assessed treatment adherence at week 24. 
Of note, EQ-5D-3L US- and UK-referenced utility scores 
were derived from US and UK value sets and applied across 
all data despite differences in value sets across countries. 
Finally, limitations of the EQ-5D-3L include concern over 
discriminating small-to-moderate differences in health status 
and ceiling effects [23].

These results from the BRIGHTE study demonstrated 
improvements in HRQOL in a diverse population of HTE 
PLWH who often have extensive ART drug resistance and 
limited treatment options. As most of the HTE population 
has experienced years of ART and disease progression while 
aging, HRQOL is a particularly important measure for pub-
lic health as this population continues to grow. Symptomatic 

disease and decreased CD4 + T-cell counts have been associ-
ated with lower HRQOL scores [13, 31]. Furthermore, data 
from the multinational OPTIMA trial showed that serially 
treated PLWH with advanced disease experienced high rates 
of non–AIDS-related serious AEs (60.96 per 100 patient-
years), leading to immediate and significant detriments 
to HRQOL [32]. Improvements in HRQOL may increase 
adherence to treatment regimens, thereby helping to lead to 
achievements in long-term treatment success. The ongoing 
BRIGHTE study will allow for longer-term follow-up that 
can enhance our understanding of PROs in PLWH receiv-
ing ART. These HRQOL data, in addition to the efficacy 
and safety results of the BRIGHTE study, support the use 
of fostemsavir in HTE individuals living with multidrug-
resistant HIV-1 infection who presently have few remaining 
therapeutic options.
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