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Abstract Background: The ongoing, observational BICSTaR (BICtegravir Single Tablet
Regimen) cohort study is evaluating real-world effectiveness and safety of bictegravir/emtri-
citabine/tenofovir alafenamide (B/F/TAF) in people with HIV across 14 countries over 24
months. We present 12-month data from the BICSTaR Asia cohort.
Methods: Data were pooled from retrospective and prospective cohorts of antiretroviral ther-
apy (ART)-naı̈ve (hereafter, TN) and ART-experienced (hereafter, TE) people with HIV (aged
�21 years) receiving B/F/TAF in routine clinical care in the Republic of Korea, Singapore,
and Taiwan. Analyses included effectiveness (primary endpoint: HIV-1 RNA <50 copies/ml,
missing Z excluded analysis), CD4 count, CD4/CD8 ratio, safety, treatment persistence, and
patient-reported outcomes (prospective group).
Results: The analysis population included 328 participants (80 retrospective, 248 prospective;
65 TN, 263 TE). Participants were predominantly male (96.9% TN, 93.2% TE) with �1 comorbid-
ity (52.3% TN, 57.8% TE); median age (years) was 31 (TN) and 42 (TE). Following 12 months of
B/F/TAF, HIV-1 RNA was <50 copies/ml in 98.2% (54/55) of TN and 97.0% (227/234) of TE par-
ticipants. Median (Q1, Q3) CD4 cell count increased by þ187 (119, 291) cells/ml in the TN group
(p < 0.001) and remained stable (þ8 [e91, 110] cells/ml) in the TE group. B/F/TAF persistence
was high in the prospective group, with 1/34 (2.9%) TN and 5/214 (2.3%) TE participants discon-
tinuing treatment within 12 months. Drug-related adverse events occurred in 5.8% (19/328) of
participants, leading to treatment discontinuation in 0.6% (2/328).
Conclusions: Real-world evidence from BICSTaR supports the effectiveness, safety and tolera-
bility of B/F/TAF in people with HIV in Asia.
Copyright ª 2024, Taiwan Society of Microbiology. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
Introduction

In 2022, there were 6.5 million people with human im-
munodeficiency virus (HIV) in Asia and the Pacific,
including 300,000 people newly diagnosed that year.1

Advances in HIV treatment have reduced mortality rates
in the region,2 and a growing proportion of people with
HIV are aged �50 years.3

Given the life-long use of antiretroviral therapy (ART)
by people with HIV, optimal treatment regimens need to
maintain long-term viral suppression and have a favorable
safety profile, a high resistance barrier, and low potential
for drugedrug interactions.4e6 With the increased multi-
morbidity and geriatric symptoms present in an aging
population of people with HIV,7 simplified treatment and
reduced pill burden are also key attributes.4,8

For initial treatment of HIV, international4,5 and local
HIV guidelines in the Republic of Korea,9 Singapore,10 and
Taiwan11 recommend two- and three-drug ART regimens.
Single-tablet formulations of multi-drug regimens have
been associated with improved treatment adherence and
persistence in comparison with multi-tablet regimens,
including in real-world studies conducted in Asia,12,13 and
are recommended for people with HIV in Taiwan.11,14
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Bictegravir, emtricitabine, and tenofovir alafenamide
(B/F/TAF) is a three-drug regimen coformulated as a
single tablet. The efficacy and safety of B/F/TAF have
been demonstrated in clinical trials in ART-naı̈ve (here-
after, TN) and ART-experienced (hereafter, TE) people
with HIV,15e19 including a pooled analysis of data from
Asian people with HIV.20 B/F/TAF is approved in multiple
countries globally and across Asia, including the Republic
of Korea, Singapore, and Taiwan, and is recommended as
first-line treatment in international and regional Asian
guidelines.4,5,9,11,21

The real-world effectiveness and safety of B/F/TAF have
been confirmed in several small studies.22e25 Within Asia,
retrospective real-world analyses in specific populations of
people with HIV have examined the use of B/F/TAF in
Taiwan,14,24,26,27 but real-world evidence in the broader
population of people with HIV in Asia remains limited. As a
number of sociodemographic differences exist between
Asian and Western populations that may impact manage-
ment of HIV and responses to therapy,28,29 further real-
world data for B/F/TAF within Asia is expected to be clin-
ically valuable.

BICtegravir Single Tablet Regimen (BICSTaR) is an
ongoing, multi-regional, observational cohort study which
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aims to provide B/F/TAF effectiveness and safety data in a
broad spectrum of people with HIV in routine clinical care.
It has enrolled 2379 TN and TE people with HIV from 14
countries across five cohorts in Europe, Canada, Israel,
Asia, and Japan, with a planned follow-up of 24 months. Its
primary objective is effectiveness of B/F/TAF at 12 months
and pooled prospective 12-month data from 12 countries
have been published.30

Here, we report prospective and retrospective 12-month
effectiveness and safety data for people with HIV in the
BICSTaR Asia cohort, which enrolled participants across the
Republic of Korea, Singapore, and Taiwan.

Methods

Study design

Detailed methodology for the observational BICSTaR study,
which comprises five cohorts across multiple geographic
regions, has been described.30 For this 12-month analysis,
data were collected between December 21, 2020 and March
1, 2023 in people with HIV receiving B/F/TAF in routine
clinical care at 14 centers in the Republic of Korea (nZ 7),
Singapore (nZ 1 center), and Taiwan (nZ 6) (i.e., BICSTaR
Cohort 4).

In the prospective cohort, data were collected in people
who initiated/switched to B/F/TAF at study entry. Datawere
collected retrospectively and prospectively in those that
initiated/switched to B/F/TAF before study entry (for
simplicity referred to as “retrospective participants”). In an
amendment (approved by site ethics committees between
February 4 and July 26, 2021), the retrospective cohort was
restricted to those on B/F/TAF for <3 months at study
enrollment. Data were collected from clinical records, hos-
pital files, clinic visits, electronic medical records, and
(prospective cohort only) validated questionnaires for
patient-reported outcomes (PROs). Adverse events (AEs)
were coded using the Medical Dictionary for Regulatory Ac-
tivities (v25.1). Follow-up visits were conducted according to
standard practice at each site, based on the treating physi-
cian’s decision.

Participants and treatment

Eligible participants were adults with HIV aged �21 years
and receiving B/F/TAF in routine clinical care. Individuals
who had previously participated in an interventional clin-
ical trial (unless approved by the study sponsor) were
excluded, as were those who had previously taken part in
an observational B/F/TAF study. All participants provided
written informed consent. Participants received B/F/TAF
(50/200/25 mg) in accordance with approved local package
information and local treatment guidelines in the Republic
of Korea, Singapore, and Taiwan.31e33

Study endpoints and assessments

Endpoints and assessments have been described else-
where.30 The primary endpoint was viral suppression (HIV-1
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RNA <50 copies/ml) at month 12. Secondary endpoints
included HIV-1 RNA <50 copies/ml at months 3 and 6,
changes from baseline in CD4 count and CD4/CD8 ratio at
month 12, and the numbers and proportions of participants
with AEs, serious AEs (SAEs), and drug-related AEs (DRAEs)
at month 12. Additional exploratory endpoints included
reasons for initiating ART in TN participants and for
switching to B/F/TAF in TE participants; changes in weight
and body mass index (BMI) at month 12; laboratory analyses
including changes in lipid profile, renal function (estimated
glomerular filtration rate [eGFR]) and blood glucose levels;
persistence and reasons for discontinuation; and changes in
several PROs from baseline to month 12. Overall bother-
some symptom count was measured using the HIV-Symptom
Index (HIV-SI) questionnaire. Physical and mental
healtherelated quality of life was measured using the 36-
item Short-Form Health Survey (SF-36) Mental Component
Summary (MCS) and Physical Component Summary (PCS)
scores. Treatment satisfaction was measured using the HIV
Treatment Satisfaction Questionnaireestatus (HIVTSQs)
and echange (HIVTSQc) versions.
Statistical analysis

A detailed description of sample size determination and
statistical analyses across the BICSTaR program is published
elsewhere.30 In brief, the primary endpoint analysis (viral
suppression) at 12 months was measured using a missing-
equals-excluded (M Z E) analysis in participants with �1
HIV-1 RNA value within the 12-month visit window (defined
as �275 days [9 months] to �548 days [18 months]). Par-
ticipants with missing data or those who discontinued the
study and/or B/F/TAF before the 12-month visit window
were not included (no imputation). TN and TE cohorts were
analyzed separately. A treatment discontinuation-equals-
failure (D Z F) analysis was also performed, which
included participants with �1 HIV-1 RNA value
within the 12-month visit window and those who dis-
continued B/F/TAF before the 12-month visit window; in
the latter case, HIV-1 RNA was imputed as �50 copies/ml.
Data from participants who discontinued B/F/TAF during
the 12-month visit window were not imputed for the D Z F
analysis.

There was potential for overestimation of persistence
in the retrospective cohort as individuals who dis-
continued prior to study initiation were excluded (i.e.,
immortal time bias). Virological effectiveness and AE
incidence may also be associated with discontinuation
and therefore potentially overestimated and
underestimated respectively, in the retrospective
cohort. This was mitigated by amending the retrospective
cohort inclusion criteria to those on B/F/TAF for <3
months at study enrolment. To evaluate the presence of
these biases, the above outcomes were stratified by
cohort (retrospective vs prospective).

Descriptive statistics were used to analyze de-
mographics and outcome data and 95% confidence in-
tervals were calculated for categorical and continuous
variables. Laboratory data and weight change were
analyzed using the Student t-test or Sign test and
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Wilcoxon signed rank test for groups with �20 partici-
pants, with the test for the null hypothesis that the
mean/median is equal to zero. The CockcrofteGault
equation was used to calculate eGFR. Statistical
analyses were performed using SAS software, version
9.4.
Table 1 Baseline demographics and clinical characteristics.

Characteristic

Sex,a n (%)
Male
Female

Age
Median (Q1, Q3), years
<50 years, n (%)
�50 years, n (%)

Median (Q1, Q3) weight, kg
Median (Q1, Q3) BMI, kg/m2

Race/ethnicity, n (%)
Asian

Comorbidities, n (%)
None
1
2
�3

Most common
Hyperlipidemia
Hypertension
Neuropsychiatric
Osteopathic
Chronic hepatitis B
Chronic hepatitis C

HIV-1 RNA loadb

Median (Q1, Q3), log10 copies/ml
<50 copies/ml, n (%)
>100,000 copies/ml, n (%)

Median (Q1, Q3) CD4 count,c cells/ml
Median (Q1, Q3) CD4/CD8 ratiod

Late HIV diagnosis,e n (%)
CD4 <350 cells/mlf

CD4 <200 cells/mlf

Concomitant non-ART medications at baseline, n (%)g

None
1
2
�3

Median (Q1, Q3) number of previous ART regimensh

Prior ART regimen (taken just prior to B/F/TAF),i n (%)
INSTI
NNRTI
PI
F/TDF
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Ethics approval

The BICSTaR protocol was approved by an independent ethics
committee and the study was conducted in accordance with
Good Pharmacoepidemiology Practice and the Heads of
Medicines Agencies’ Good Pharmacovigilance Practices.
TN (n Z 65) TE (n Z 263)

63 (96.9) 245 (93.2)
2 (3.1) 18 (6.8)

31.0 (28.0, 36.0) 42.0 (35.0, 49.0)
58 (89.2) 201 (76.4)
7 (10.8) 62 (23.6)
69.1 (60.8, 78.0) 69.1 (61.6, 77.4)
23.2 (21.1, 24.9) 23.8 (21.8, 25.9)

65 (100) 263 (100)

31 (47.7) 111 (42.2)
14 (21.5) 70 (26.6)
10 (15.4) 48 (18.3)
10 (15.4) 34 (12.9)

2 (3.1) 52 (19.8)
4 (6.2) 21 (8.0)
3 (4.6) 19 (7.2)
2 (3.1) 15 (5.7)
1 (1.5) 37 (14.1)
1 (1.5) 17 (6.5)

4.5 (4.1, 5.4) 1.3 (1.3, 1.3)
0 167 (91.8)
18 (31.0) 6 (3.3)
296 (167, 476) 587 (440, 802)
0.34 (0.20, 0.49) 0.83 (0.60, 1.10)

36 (63.2) e

23 (40.4) e

45 (70.3) 133 (51.8)
9 (14.1) 64 (24.9)
3 (4.7) 33 (12.8)
7 (10.9) 27 (10.5)
e 3.0 (2.0, 4.0)

e 176 (67.7)
e 67 (25.8)
e 20 (7.7)
e 57 (21.9)

(continued on next page)



Table 1 (continued )

Characteristic TN (n Z 65) TE (n Z 263)

F/TAF e 170 (65.4)
History of prior virologic failure,j n (%) e 40 (15.2)
Time from HIV diagnosis to B/F/TAF initiation,k median (Q1, Q3), days 7.0 (0.0, 21.0) e

a Sex was defined by the participant.
b Sample size: 58 TN, 182 TE.
c Sample size: 55 TN, 156 TE.
d Sample size: 54 TN, 152 TE.
e Missing in eight participants.
f And/or �1 AIDS-defining event at baseline.
g Data were missing for one TN and six TE participants; out of a total of 126 TE participants reporting ongoing concomitant medication

use, data on the number of medications was available for 124.
h Missing in four participants.
i Sample size: n Z 260.
j Unknown in seven TE participants.
k Sample size: 61 TN.

Abbreviations: ART, antiretroviral treatment; B/F/TAF, bictegravir/emtricitabine/tenofovir alafenamide; BMI, body mass index; CD,
cluster of differentiation; INSTI, integrase strand transfer inhibitor; NNRTI, non-nucleoside reverse transcriptase inhibitor; PI, protease
inhibitor; Q, quartile; F/TAF, emtricitabine/tenofovir alafenamide; F/TDF, emtricitabine/tenofovir disoproxil fumarate; TE, treatment-
experienced; TN, treatment-naı̈ve.
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Results

Baseline demographics and disease characteristics

In total, 337 people with HIV were enrolled in the BICSTaR
Asia cohort, of whom 328 (80 retrospective, 248 prospec-
tive; 65 TN and 263 TE) were eligible for analysis at the
time of data cutoff (March 1, 2023; Supplementary
Figure S1).

Overall, 85 participants were residents of the Republic
of Korea, 11 of Singapore, and 232 of Taiwan. Participant
demographics and baseline characteristics are summarized
in Table 1. Participants were predominantly male (96.9%
TN, 93.2% TE) and all were Asian. More than half (52.3% TN,
57.8% TE) had a comorbidity, hyperlipidemia being the most
common, and 44.2% were receiving concomitant non-ART
medications. TE participants were older than TN partici-
pants (median: 42.0 vs. 31.0 years). Retrospective and
prospective cohorts were generally similar regarding base-
line demographics and disease characteristics
(Supplementary Table S1).

Among TN participants, the main reason for starting
B/F/TAF was related to local treatment guidelines
(84.6%); among TE participants, the most common reason
for switching to B/F/TAF from another regimen was to
simplify ART (65.8%) (Supplementary Table S2). Overall,
4.3% (14/328) of participants who underwent testing had
a documented primary resistance mutation at baseline
(nucleoside reverse transcriptase inhibitor [NRTI], 3.0%;
non-NRTI, 2.7%; protease inhibitor, 0.9%), with K103 N/S
(1.8%; 6/328) and M184V/I (2.7%; 9/328) being the most
common (Supplementary Table S3).

Effectiveness

Virologic outcomes for months 3, 6 and 12 are summarized in
Fig. 1. In the primary endpoint analysis, high rates of viral
764
suppression were seen atmonth 12, with 98.2% (54/55) of TN
and 97.0% (227/234) of TE participants achieving HIV-1 RNA
<50 copies/ml (M Z E analysis) (Fig. 1). The D Z F analysis
presented similar results, with 96.4% (54/56) of TN and 93.8%
(227/242) of TE participants achieving viral suppression at
month 12 (Supplementary Figure S2). One TN participant and
five TE participants had HIV-1 RNA �50 copies/ml at month
12 (M Z E analysis). Of these, the TN participant had HIV-1
RNA >200 copies/ml at month 12 (HIV-1 RNA load: 238
copies/ml); the five TE participants had HIV-1 RNA �50 but
<100 copies/ml. HIV-1 RNA load and the proportions of
participants with HIV-1 RNA <50 copies/ml at 12 months
were similar between retrospective and prospective cohorts
(Supplementary Figure S3). There was no evidence of
immortal time bias (i.e., where effectiveness could be
overestimated in the retrospective cohort due to exclusion
of participants with treatment failure before study entry).

Immunological outcomes

Median CD4 cell counts and CD4/CD8 ratios increased from
baseline to 12 months in TN participants and remained
stable in TE participants (Fig. 2). Median (Q1, Q3) change in
CD4 count from baseline to 12 months was þ187 (119, 291)
cells/ml in TN (p < 0.001) and þ8 (�91, 110) cells/ml in
TE participants (p Z 0.712). Median (Q1, Q3) change in
CD4/CD8 ratios from baseline to 12 months was þ0.24
(0.13, 0.36) in TN (p < 0.001) and þ0.04 (�0.03, 0.13)
in TE participants (p Z 0.001). Changes in CD4 count and
CD4/CD8 ratio were generally similar between retrospec-
tive and prospective cohorts at 12 months.

Safety and tolerability

By month 12, 52.1% (171/328) of participants had experi-
enced an AE; 63.1% (41/65) of TN and 49.4% (130/263) of TE
participants (Table 2). The proportion of participants



Figure 1. Virologic outcomes at 3, 6, and 12 months (M Z
E analysis) in (a) TN participants and (b) TE participants. aOf
the 1/55 TN and 7/234 TE participants with HIV-1 RNA �50
copies/ml at month 12, only one TN participant had HIV-1 RNA
>200 copies/ml; bFor the “No virologic data category”, nu-
merators include participants with missing data and those who
discontinued the study and/or B/F/TAF before the 12-month
visit window (denominators represent the total analysis popu-
lation of TN and TE participants). Abbreviations: M Z E,
missing-equals-excluded; TE, treatment-experienced; TN,
treatment-naı̈ve.
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experiencing AEs was generally similar in retrospective and
prospective cohorts and there was no evidence that the
retrospective cohort experienced fewer AEs. No SAEs or
deaths occurred.

Most AEs were unrelated to B/F/TAF. DRAEs occurred in
5.8% (19/328) of participants, all of which were mild or
765
moderate. DRAEs mostly occurred among TE participants
(n Z 17) and in the prospective cohort (TN, n Z 2; TE,
n Z 15). The most common DRAEs were gastrointestinal
disorders (n Z 8), weight gain (n Z 4), and psychiatric dis-
orders (n Z 4).

Among the four TE participants experiencing a DRAE of
weight gain, three had taken tenofovir disoproxil fuma-
rate (TDF) or efavirenz as part of their ART regimen
immediately before B/F/TAF initiation (Table 2). Baseline
median (Q1, Q3) weight was 60.1 (57.1, 68.0) kg and BMI
was 22.2 (21.3, 23.7) kg/m2 in three participants with
available data; at month 12, median weight was 65.7
(63.2, 74.8) kg and BMI was 24.3 (23.7, 26.0) kg/m2 in
these participants.

Of the four participants experiencing a psychiatric DRAE,
only one had ongoing neuropsychiatric disorder(s) at
baseline.

Overall, 2/328 (0.6%; 0 TN, 2 TE) participants dis-
continued B/F/TAF because of a DRAE (weight gain) (Table
2). There were no B/F/TAF discontinuations due to renal,
bone, or hepatic DRAEs. TN and TE participants gained a
median (Q1, Q3) of þ3.3 (1.1, 5.8) kg (p < 0.001) and þ0.9
(�1.3, 3.0) kg (p < 0.005), respectively, through month 12
(Fig. 3). BMI also increased slightly from baseline (þ1.2
and þ 0.3 kg/m2) in TN and TE participants, respectively
(Fig. 3). Weight- and BMI-related findings were generally
similar in retrospective and prospective participants
(Supplementary Figure S4). Changes in weight and BMI were
greater in TE participants with prior TDF use than in those
with no prior TDF use (Supplementary Figure S5). There were
small but statistically significant changes from baseline in
some lipid parameters (Supplementary Figure S6) and eGFR
(Supplementary Figure S7) at month 12, none of which were
considered clinically relevant. For TE participants, therewas
a small but statistically significant reduction in blood glucose
level at month 12 versus baseline (median [Q1, Q3] change:
�0.1 [�0.5, 0.2] mmol/l; p < 0.05); however, this was not
considered clinically relevant (Supplementary Figure S8).
There was no statistically significant change from baseline in
glucose levels for TN participants.

Persistence and study drug discontinuations

Treatment persistence in prospective participants was
high at 12 months; 2.9% (1/34) of TN participants and 2.3%
(5/214) of TE participants discontinued B/F/TAF within 12
months of initiating B/F/TAF. Of the prospective partici-
pants discontinuing B/F/TAF, one TE participant dis-
continued due to lack of efficacy. This participant had an
HIV-1 RNA load of 70 copies/ml at baseline, which reduced
to 55 copies/ml at month 6, at which point the participant
was switched to abacavir/dolutegravir/lamivudine; HIV-1
RNA load was <20 copies/ml at 12 months. A second pro-
spective TE participant discontinued due to AEs. For the
other three TE participants, discontinuation was due to
participant decision. The proportions of participants who
discontinued B/F/TAF were generally similar for retro-
spective and prospective participants (Supplementary
Table S4).



Table 2 Adverse events reported through 12 months.

Summary of AEs, n (%) All (N Z 328) TN (n Z 65) TE (n Z 263)

Participants with �1 AE 171 (52.1) 41 (63.1) 130 (49.4)
Participants with �1 DRAE 19 (5.8) 2 (3.1) 17 (6.5)
Gastrointestinal disorders 8 (2.4) 1 (1.5)a 7 (2.7)b

Weight gain 4 (1.2) 0 4 (1.5)c

Psychiatric disorders 4 (1.2) 1 (1.5)d 3 (1.1)e

Dizziness 2 (0.6) 0 2 (0.8)
Headache 1 (0.3) 0 1 (0.4)
COVID-19 2 (0.6) 0 2 (0.8)
Hiccups 1 (0.3) 0 1 (0.4)
Urticaria 1 (0.3) 1 (1.5) 0

Any SAE related to B/F/TAF 0 0 0
Discontinued B/F/TAF due to DRAEs 2 (0.6) 0 2 (0.8)
Weight gain 2 (0.6) 0 2 (0.8)

Deaths 0 0 0
a Diarrhea.
b Diarrhea, abdominal distension, abdominal pain, hard feces, flatulence, gastroesophageal reflux disease, irritable bowel syndrome,

salivary gland calculus.
c ART regimen just prior to B/F/TAF initiation: AZT/3TC þ LPV/r (n Z 1), EFV/F/TDF (n Z 2), and F/TDF þ NVP (n Z 1).
d Insomnia.
e Depressed mood, depression, sleep disorder.

Abbreviations: 3TC, lamivudine; AE, adverse event; ART, antiretroviral therapy; AZT, zidovudine; B/F/TAF, bictegravir/emtricitabine/
tenofovir alafenamide; DRAE, drug-related adverse event; EFV, efavirenz; F, emtricitabine; LPV/r, lopinavir-ritonavir; NVP, nevirapine;
SAE, serious adverse event; TDF, tenofovir disoproxil fumarate; TE, treatment-experienced; TN, treatment-naı̈ve.

Figure 2. Change in CD4 count (a and b) and CD4/CD8 ratio (c and d) from baseline to 12 months in TN and TE participants.
aMedian change was calculated in participants with data at baseline and 12 months. P-values were calculated using the Sign test.
Abbreviations: Q, quartile; TE, treatment-experienced; TN, treatment-naı̈ve.

Y.-T. Tseng, C.-J. Yang, Y.-S. Kim et al.

766



Figure 3. Change in weight (a and b) and BMI (c and d) analyses from baseline to 12 months in TN and TE participants.
aMedian change was calculated in participants with data at baseline and 12 months. P-values were calculated using the Sign test.
Abbreviations: BMI, body mass index; Q, quartile; TE, treatment-experienced; TN, treatment-naı̈ve.

Journal of Microbiology, Immunology and Infection 57 (2024) 760e770
Patient-reported outcomes (prospective cohort
only)

HIV-SI bothersome symptom counts showed a statistically
significant decrease from baseline in TN participants, with a
median (Q1, Q3) reduction of �2.0 (�6.0, �1.0) at 12
months (p < 0.001); HIV-SI bothersome symptom counts
remained stable in TE participants (Supplementary Table
S5). Median (Q1, Q3) SF-36 MCS scores at baseline were
40.4 (30.3, 50.8) in TN and 47.7 (42.1, 52.4) in TE partici-
pants (scores <50 indicate worse than average function).
MCS scores showed a statistically significant improvement,
with a median (Q1, Q3) change from baseline of þ6.9
(�0.5, 15.9) in TN participants (p Z 0.001) and þ1.3 (�3.0,
5.1) in TE participants (p Z 0.026) at 12 months. Median
(Q1, Q3) SF-36 PCS scores at baseline were 56.0 (47.3, 58.7)
in TN and 57.3 (53.5, 59.9) in TE participants; PCS scores
remained stable at 12 months (Supplementary Table S5).
Baseline HIVTSQs scores showed high satisfaction with
current ART among TE participants. Satisfaction improved
after switching to B/F/TAF, with a median (Q1, Q3) total
HIVTSQc score of þ26.0 (16.0, 30.0; n Z 205) at month 12
(p < 0.001), where a score of þ30 represents the maximum
possible increase in treatment satisfaction (Supplementary
Table S5).
767
Discussion

Twelve-month data from the BICSTaR Asia cohort support
previously published pooled, multi-regional data
from BICSTaR,30 providing evidence for the real-world use
of B/F/TAF in people with HIV in Asia.

Some baseline differences were observed between the
Asian cohort and the population from the pooled analysis,
which included 1509 prospective participants from cohorts
in Europe, Canada, Israel, Japan and Taiwan.30 For
example, the Asian cohort had a younger median age, a
greater proportion of males, a lower median baseline CD4
count, and lower median body weight compared with the
pooled analysis. Despite these baseline differences, effec-
tiveness and safety results from the Asian cohort were
generally consistent with those of the pooled analysis. In
the Asian cohort, levels of viral suppression at 12 months
were �97% across TN and TE participants, demonstrating
the consistently high effectiveness of B/F/TAF, and sup-
porting previous clinical trial data.15e19 CD4 cell counts
increased in the TN group and remained stable in the TE
group. These improvements in the TN group suggest a
restoration of immune function, as also indicated by results
of previous controlled clinical trials15,34 and a real-world
observational cohort (BICTEL).35 Safety and
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tolerability findings were consistent with the known profile
of B/F/TAF34 and were reflected by the high level of
persistence and low frequency of drug-related discontinu-
ations, which occurred in 2/328 patients (0.6%) due to
weight gain. Improvements in already high treatment
satisfaction rates among TE participants were also
observed.

Median changes in body weight among TN and TE par-
ticipants were þ3.3 and þ0.9 kg, respectively, over 12
months. The median weight gain for TE participants was in
line with the average annual weight gain of 0.5e1 kg re-
ported in the general (non-HIV) adult population.36 Obser-
vations in TE participants were also consistent with a study
in virologically suppressed people with HIV in Taiwan, which
reported that switching to B/F/TAF resulted in minimal
weight gain (þ0.6 kg at week 48).37 Others have reported
that weight gain associated with ART initiation in TN in-
dividuals may be partly due to a return to health,38 while
switches from ART associated with weight-suppressive ef-
fects can lead to reported weight gain in TE individuals.39

Additionally, reduced physical activity and change in
eating habits during the COVID-19 pandemic may have
contributed to weight gain in the present cohort,40

although these were not specifically evaluated. Notably,
weight gain as a DRAE was only reported for TE partici-
pants: three of four participants who had a DRAE of weight
gain had switched to B/F/TAF from ART regimens that
included both TDF and efavirenz, which are associated with
suppressive effects on weight.39

Our study population includes people with HIV receiving
treatment in routine clinical care in the Republic of
Korea, Singapore, and Taiwan. Current real-world evidence
for B/F/TAF in people with HIV in Asia is sparse, typically
based in Taiwan, and mostly retrospective.14,24,26,27,41 One
retrospective cohort study in Taiwan that compared B/F/TAF
and dolutegravir/abacavir/lamivudine concluded that par-
ticipants on B/F/TAF were 80% less likely to discontinue
treatment due to adverse reactions.26 Another study in
Taiwan demonstrated that 81.5% of individuals who had
experienced virologic failure on previous ART subsequently
achieved viral suppression after switching to B/F/TAF.24 An
additional retrospective study confirmed the effectiveness
of B/F/TAF in virologically suppressed TE individuals with
archived K65 N/R mutation (which confers resistance to
NRTIs).27

As an observational cohort study, our analyses were
subject to the limitations inherent in this study type.
These include lack of randomization and potential for
selection and information bias. There were also some
missing data, potentially confounded by missing visits due
to the COVID-19 pandemic42; however, this information
was not recorded. To minimize the effects of bias, eligi-
bility criteria for participants were clearly defined and
standardized electronic case report forms were used by
trained staff. Participants from the retrospective cohort
were selected in a consecutive manner to reduce the
limitations associated with retrospective data, and com-
parison of retrospective and prospective data showed
that data in the two groups were generally similar. The
retrospective cohort was, by definition, persistent on ART
before study entry, and therefore, drug discontinuation
data must be interpreted with caution to avoid potential
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immortal time bias, although we found no evidence of
this in our analyses.

Most participants (70.7%) were enrolled in Taiwan; the
sample from Singapore was small (n Z 11; 3.4%). While our
findings may not be representative of all three participating
countries, the populations of Taiwan and the Republic of
Korea are considered largely ethnically homogenous and,
therefore, our findings may be considered generalizable.
The use of a common protocol across all BICSTaR cohorts
also enables comparison of these data with a larger and
more diverse global population.30 Although the number of
TN participants was relatively small (n Z 65), our findings
are consistent with those from the larger multi-national
program.30 The 12-month observation period reported
herein is relatively short for evaluation of persistence,
safety, and tolerability. However, findings are consistent
with the results of a 48-week prospective PRO study in 630
virologically suppressed people with HIV in Taiwan, in which
symptoms were substantially less prevalent and bother-
some after switching to B/F/TAF.43

Conclusions

This 12-month analysis demonstrated that B/F/TAF was
associated with high levels of effectiveness, treatment
persistence, and satisfaction among people with HIV in the
Republic of Korea, Singapore, and Taiwan receiving routine
clinical care. B/F/TAF was well tolerated, with a favorable
safety profile, and no new safety signals or emergence of
resistance were observed. These findings support the use of
B/F/TAF for people with HIV in Asia. The BICSTaR study is
ongoing and will provide longer-term (24-month) follow-up
data.
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