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ABSTRACT

Introduction: International treatment guideli-
nes recommend the rapid initiation of
antiretroviral therapy (ART) with bictegravir
(B)/emtricitabine (F)/tenofovir alafenamide
(TAF) and dolutegravir (DTG)-based regimens
for treatment-naı̈ve persons living with HIV
(PLWH) irrespective of their disease stage.
However, we lack evidence of the virological

efficacy, virological failure, and tolerability of
coformulated B/F/TAF and DTG/ABC/3TC regi-
mens in persons living with advanced HIV
(PLWAH; defined as persons with a CD4? count
of \200 cells/lL or an AIDS-related oppor-
tunistic illness [AOI] at or before ART initiation)
in the era of rapid ART.
Methods: This retrospective multicenter study
enrolled treatment-naı̈ve PLWAH initiating ART
with coformulated DTG/ABC/3TC or B/F/TAF in
2019–2020. Viral suppression at week 48 was
analyzed using FDA snapshot analysis. Between-
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regimen differences in time to viral suppression
(\50 copies/mL), virological failure, and regi-
men discontinuation were examined using a
Cox proportional hazards model. Analysis was
also performed using time to regimen discon-
tinuation due to adverse reactions (ARs) as the
outcome.
Results: We enrolled 162 patients, including
61.1% on DTG/ABC/3TC and 38.9% on B/F/
TAF. At week 48 after ART initiation, 73.47% on
DTG/ABC/3TC and 85.71% on B/F/TAF
achieved viral suppression (P = 0.178). We
identified no between-regimen differences in
time to viral suppression or virological failure,
regardless of pre-ART viral load. Compared with
the DTG/ABC/3TC group, regimen discontinu-
ation was less prevalent in the B/F/TAF group
(adjusted hazard ratio = 0.23, 95% CI 0.06–0.85,
P = 0.027). The main reason for discontinuation
in both groups was ARs (61.9% in the DTG/

ABC/3TC and 50% in the B/F/TAF, P = 0.877),
of which skin manifestations were the most
common in both groups (61.5% in the DTG/
ABC/3TC and 50% in the B/F/TAF, P = 0.756).
DTG/ABC/3TC, same-day ART prescription, and
AOI were risk factors for AR or virological fail-
ure-related regimen discontinuation.
Conclusion: In the real world, the risk of regi-
men discontinuation was higher in PLWAH on
coformulated DTG/ABC/3TC than in those on
B/F/TAF, with no difference in viral suppression
or virological failure. Given the findings con-
cerning the effect of same-day ART prescription
and AOIs on AR or virological failure-related
regimen discontinuation, individualized
approaches to PLWAH are necessary.
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Key Summary Points

Why carry out this study?

Although the treatment guidelines
recommend the rapid initiation of B/F/
TAF and DTG-based regimens for
treatment-naı̈ve persons living with HIV
(PLWH) irrespective of their disease stage,
the recommendation may not be equally
suitable for treatment-naı̈ve persons living
with advanced HIV (PLWAH) and PLWH
because of the overlapping toxicities of
concomitant therapies for AIDS-related
opportunistic illness (AOI) and the
development of immune reconstitution
inflammatory syndrome after
antiretroviral therapy (ART) initiation
among PLWAH.

However, the between-regimen differences
of coformulated B/F/TAF and
coformulated DTG-based regimens in
terms of clinical outcomes for treatment-
naı̈ve PLWAH in the era of rapid ART are
lacking.

We compared the virological efficacy,
virological failure, and tolerability of the
DTG/ABC/3TC regimen with that of the
B/F/TAF regimen in PLWAH in the era of
rapid ART.

What was learned from the study?

Although no between-regimen differences
in time to viral suppression or virological
failure were identified, DTG/ABC/3TC,
same-day ART prescription, and AOI were
risk factors for adverse reactions (AR)-
related regimen discontinuation.

Although B/F/TAF offers advantages over
DTG/ABC/3TC in terms of AR-related
regimen discontinuation, the associations
of same-day ART prescription and AOIs
with AR-related regimen discontinuation
may indicate the need for individualized
approaches to treatment-naı̈ve PLWAH in
the era of rapid ART.

INTRODUCTION

Advanced human immunodeficiency virus
(HIV) is a critical public health problem. Per-
sons living with advanced HIV (PLWAH) are
defined as those with a CD4? count of
\200 cells/lL or a history of an acquired
immune deficiency syndrome (AIDS)-related
opportunistic illness (AOI) at presentation
[1, 2]. The prevalence of advanced HIV among
persons newly diagnosed with HIV is approxi-
mately 40% in Taiwan [3].

Since 2007, various types of integrase strand
transfer inhibitors (INSTIs), namely raltegravir,
dolutegravir (DTG), elvitegravir, and bictegravir
(B), have been consecutively approved by the
US Food and Drug Administration (FDA) for the
treatment of treatment-naı̈ve persons living
with HIV (PLWH) [4]. At present, in the era of
rapid antiretroviral therapy (ART), second-gen-
eration INSTIs (coformulated B/emtricitabine
(F)/tenofovir alafenamide (TAF) and DTG-con-
taining regimens) are the preferred anchor
drugs for most treatment-naı̈ve PLWH world-
wide irrespective of disease stage [5–7]. Boosted
protease inhibitor- and nonnucleoside reverse
transcriptase inhibitor-based regimens are only
recommended in certain clinical situations or
for persons with a history of pre-exposure pro-
phylaxis with long-acting injectable cabote-
gravir [5–7]. Although coformulated B/F/TAF
and DTG-containing regimens have become
mainstream in treating HIV infection owing to
their potent efficacy [8–11] and favorable toler-
ability, as demonstrated in clinical triaBls
[8–11] and in nonclinical settings [12, 13], the
rapid initiation of INSTI-based ART for treat-
ment-naı̈ve PLWAH may be complicated by the
overlapping toxicities of concomitant therapies
for AOIs, including pharmacokinetic/pharma-
codynamic interactions between combination
ART (cART) and non-cART regimens for AOIs
and by the development of immune reconsti-
tution inflammatory syndrome (IRIS) after
same-day cART initiation [14–17]. Moreover, in
treatment-naı̈ve PLWH who initiate cART with
INSTIs, a pre-cART CD4? count of \200 cells/
lL is still associated with a high risk of treat-
ment failure [15] and is negatively associated
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with viral suppression [18]. Therefore, the rapid
initiation of second-generation INSTI-based
ART, as per treatment guidelines, may not be
equally suitable for treatment-naı̈ve PLWAH
and PLWH. Thus, investigating the between-
regimen differences of second-generation
INSTI-based ART in terms of clinical outcomes
for treatment-naı̈ve PLWAH in the era of rapid
ART is essential.

Studies comparing the virological efficacy,
virological failure, and tolerability of B/F/TAF
and DTG-based regimens in PLWAH are cur-
rently lacking, and healthcare providers have
little guidance on treatment regimen selection.
Phase 3 randomized clinical trials (RCTs) have
revealed that coformulated B/F/TAF and a DTG-
containing regimen had comparable virological
efficacy, safety, and tolerability. However,
\15% of treatment-naı̈ve participants had a
CD4? count of \200 cells/lL in these RCTs
[8–11]. Likewise, in a prospective cohort study
of treatment-naı̈ve PLWAH conducted from
January 1, 2018 to July 31, 2019, B/F/TAF and a
DTG-containing regimen demonstrated com-
parable virological efficacy [13]. However, only
52% of participants in the DTG-based arm
received a single-tablet regimen (STR) of
specifically coformulated DTG/abacavir (ABC)/
lamivudine (3TC). Since STRs have been asso-
ciated with higher adherence to cART [19] and
more effective viral suppression [20, 21] relative
to multiple-tablet regimens, the uneven distri-
bution of STR between the B/F/TAF and the
three-tablet DTG-based regimen may have
confounded between-regimen differences in
clinical outcomes in this study [13].

The Taiwanese government has imple-
mented the treat-all policy of the World Health
Organization since 2016 and a rapid ART initi-
ation policy since 2018. STRs with second-gen-
eration INSTI-based regimens have been
recommended as the first-line treatment for
treatment-naı̈ve PLWH in Taiwan since mid-
2016. Coformulated DTG/ABC/3TC, B/F/TAF,
and 3TC/DTG have been available since June
2016, October 2019, and December 2020,
respectively. 3TC/DTG was not prescribed dur-
ing the study period (from January 1, 2019 to
December 31, 2020); thus, it was not included
in this study. Our primary aim was to compare

the virological effectiveness of the B/F/TAF and
DTG/ABC/3TC regimens at week 48. Our sec-
ondary aim was to compare time to viral sup-
pression, virological failure, regimen
discontinuation, and regimen discontinuation
due to adverse reactions (ARs) under the two
regimes among treatment-naı̈ve PLWAH.

METHODS

Study Population and Design

We conducted this retrospective cohort study at
six HIV-designated hospitals: Kaohsiung Veter-
ans General Hospital (KVGH), Kaohsiung
Chang Gung Memorial Hospital (CGMH), Chi
Mei Medical Center (CMMH), Kaohsiung Med-
ical University Chung-Ho Memorial Hospital
(KMUH), Kaohsiung Municipal Siaogang
Hospital (KMSH), and Kaohsiung Municipal Ta-
Tung Hospital (KMTTH). Healthcare personnel
at each institution recorded the CD4? counts
and plasma viral load (PVL) of patients at base-
line and in follow-up visits.

Ethics

The study protocol was approved by the insti-
tutional review boards of the participating
hospitals: KMUH, KMSH, and KMTTH (KMU-
HIRB-SV(I)-20170084); CGMH
(202101662A3D001); CMMH (11106-003); and
KVGH (VGHKS19-CT4-02 and VGHKS18-CT4-
20).

Written informed consent was obtained
from patients at KMUH, KMSH, KMTTH, and
KVGH. The requirement for informed consent
was waived by the institutional review boards of
CMMH and CGMH.

Patient Selection

We enrolled treatment-naı̈ve PLWAH (CD4?

count\200 cells/lL or any episode of AOI at or
before initiation of cART) from the participating
hospitals between January 1, 2019 and Decem-
ber 31, 2020. PLWAH who initiated cART with
coformulated B/F/TAF or DTG/ABC/3TC were
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included. We excluded PLWAH who had two
missing data entries of CD4? and PVL following
cART initiation. The follow-up time was defined
as the period from the start of the initial
coformulated regimen until 48 weeks after cART
commencement, the last visit, modification of
the initial regimen, or the patient’s death,
whichever occurred first. Each enrolled patient
was grouped by initial INSTI regimen (DTG/
ABC/3TC or B/F/TAF).

Data Collection

Data on baseline demographic and clinical
characteristics (age at HIV diagnosis, sex,
comorbidities, occupation, marital status, HIV
diagnosis date, and HIV transmission category),
ART administration (date of cART initiation,
regimen prescription, date of regimen discon-
tinuation, and etiologies of regimen discontin-
uation), and laboratory results [hepatitis A virus
antibody (Ab), hepatitis B virus surface antigen
(HBsAg), and hepatitis C virus Ab levels and
nontreponemal test] were collected. In addi-
tion, data on liver enzymes, total bilirubin,
fasting lipid profile, creatinine, glomerular fil-
tration rate estimated by applying the Modifi-
cation of Diet in Renal Disease equation, CD4?

count, and PVL were collected at HIV presen-
tation, cART initiation, and each follow-up
visit. The complete blood count, serum bio-
chemistry panel, HIV-RNA, and CD4? cell
count testing were conducted by the laborato-
ries of each hospital (tests for HIV-RNA and CD4
cell counts at KMSH and KMTTH were con-
ducted by the laboratory of KMUH). Each of the
laboratories is accredited every 3 years by the
Taiwan Accreditation Foundation, which was
founded to provide impartial, objective, and
independent third-party accreditation services
in compliance with international standards
[22]. HIV-RNA was quantified through poly-
merase chain reaction using a Roche COBAS
AmpliPrep/COBAS TaqMan HIV-1 test version
2.0 (Roche Molecular Systems, Pleasanton, CA,
USA) (KMUH, CGMH, and KVGH) or an Abbott
m2000 RealTime HIV-1 assays (Abbott Molecu-
lar Inc., Chicago, IL, USA) (CMMH). The CD4?

cell counts were analyzed using a Cytomics

FC500 flow cytometer (Beckman Coulter, Brea,
CA, USA) at KMUH, CGMH, and KVGH and
using a BD FACS Calibur multiparameter flow
cytometer (Becton Dickinson, Mountain View,
CA, USA) at CMMH. Pretreatment HIV-RNA
levels were categorized as B 500,000
or[500,000 copies/mL. Baseline CD4? counts
were categorized as B 50 or[ 50 cells/lL. PVL
and CD4? counts at each follow-up visit
(weeks 4 [± 2], 12 [± 6], 24 [± 6], 36 [± 6], and
48 [± 6]) were collected and anonymized prior
to analysis.

Working Definition

Baseline laboratory tests were performed as soon
as possible or within 6 months of HIV diagnosis
[23]. The pre-cART CD4? count and PVL data
within 3 months prior to the cART initiation
date were obtained as close to that date as pos-
sible [24]. The CD4? count and PVL data
48 weeks after cART initiation were defined as
the CD4? count and PVL data at 48 (± 6) weeks
after cART initiation through FDA snapshot
analysis.

Regimen discontinuation was defined as
either a modification of the initial regimen or a
gap of[45 days without any cART prescription
[13]. Reasons for regimen discontinuation were
derived from the provider’s notes in electronic
medical records supplemented with a review of
laboratory results, diagnoses, and the prescribed
regimen. We classified the reasons for regimen
discontinuation into four categories: ARs, viro-
logical failure, switching to a two-drug regimen,
and other. Reasons that were classified as other
included pregnancy, lifestyle and diet consid-
erations, drug–drug interactions, or provider
choice. ARs were further categorized as central
nervous system toxicity (dizziness, headache,
insomnia, abnormal dreams, or vertigo), skin
manifestations (pruritus, rash, or hypersensi-
tivity reaction), gastrointestinal or hepatic tox-
icity (gastrointestinal intolerability, nausea,
vomiting, jaundice, or hepatitis), or renal toxi-
city (declining estimated glomerular filtration
rate, electrolyte imbalance, or proteinuria) [25].
Reasons for discontinuation due to ARs were
not mutually exclusive.

Infect Dis Ther (2023) 12:843–861 847



Definitions of viral suppression and virolog-
ical failure differ between guidelines [5, 6].
Therefore, we defined time to viral suppression
as the time from the start of treatment to the
first viral load of \ 50 HIV-1 RNA copies/mL.
Virological failure was defined as the presence
of two consecutive RNA values of[50 copies/
mL after at least 24 weeks of continual treat-
ment, one RNA value of [ 50 copies/mL after
24 weeks of treatment followed by treatment
change to another drug class, or no viral sup-
pression to\ 50 copies/mL after more than
24 weeks of treatment [15].

Outcomes of Interest

Our primary aim was to compare the virological
effectiveness of the B/F/TAF and DTG/ABC/3TC
regimens at week 48. Our secondary aim was to
compare time to viral suppression, virological
failure, regimen discontinuation, and regimen
discontinuation due to ARs between the two
regimens. We also explored the etiologies of
regimen discontinuation.

Statistical Analysis

Categorical variables are presented using fre-
quency tables, and continuous variables are
presented in terms of median with interquartile
range (IQR). Between-regimen differences of
several characteristics were analyzed using the
Mann–Whitney U test for continuous variables
and Fisher’s exact test or a v2 test for categorical
variables.

The unadjusted cumulative probabilities of
viral suppression, virological failure, and regi-
men discontinuation were estimated over time
using the Kaplan–Meier method. Univariable
and Cox regression analyses with backward
selection were performed to examine variables
associated with time to viral suppression, time
to virological failure, and time to regimen dis-
continuation. No violations of the proportional
hazards assumption were detected when calcu-
lating Schoenfeld residuals. A two-tailed
P value\ 0.05 indicated significance. Analyses
were conducted using SAS software (version 9.4;
SAS Institute, Cary, NC, USA).

RESULTS

Study Population

We identified 162 PLWAH, specifically 51 in
KMUH, 13 in KMTTH, 5 in KMSH, 36 in KVGH,
33 in CGMH, and 24 in CMMH. The six sites
were equally balanced in terms of baseline
sociodemographic characteristics (Supplemen-
tary Table S1). In total, 99 (61.1%) patients were
on DTG/ABC/3TC, and 63 (38.9%) patients
were on B/F/TAF (Fig. 1). Most patients were
men (98.15%), men who have sex with men
(88.27%), and aged B 30 years (48.15%). In
total, 36.42% of patients initiated cART on the
day of HIV diagnosis (same-day prescription),
and 88.27% of patients initiated cART within
14 days of HIV diagnosis. The median baseline
CD4? count (IQR) was 77.0 (31.0–150.0), and
the median baseline viral load (IQR) was 5.22
(4.81–5.78) log10 copies/mL.

Overall, key baseline characteristics were
similar between the B/F/TAF and DTG/ABC/3TC
groups; however, some notable differences were
observed (Table 1). Compared with those on
DTG/ABC/3TC, PLWAH on B/F/TAF were more
likely to be women, to have received a diagnosis
of HIV in 2020, and to have initiated cART on
the day of HIV diagnosis.

Comparison of Virological Trajectories
Between DTG/ABC/3TC and B/F/TAF

Overall, 84% of the participants achieved viral
suppression by week 48; 73.47% of patients on
DTG/ABC/3TC and 85.71% of those on B/F/TAF
achieved viral suppression at week 48
(P = 0.178) (Fig. 2).

Time to Viral Suppression

During the 45,135-person-day follow-up period,
we observed 128 episodes of viral suppression
(103.51 per 100 person-years of follow-up
[PYFU], 95% CI 87.07–123.06), with the median
time (IQR) to viral suppression being 98 days
(40–132). Overall, 79.01% (128/162) of patients
reached viral suppression within 48 weeks of
cART initiation.

848 Infect Dis Ther (2023) 12:843–861



The unadjusted incidence rates of viral sup-
pression in the DTG/ABC/3TC (99.24 per
100 PYFU, 95% CI 78.54–125.40) and B/F/TAF
groups (109.18 per 100 PYFU, 95% CI
84.44–141.17) were comparable. The median
time (IQR) to viral suppression between the
DTG/ABC/3TC (98 [38–126]) and B/F/TAF
groups (99 [42–144]) were also comparable.

We identified no between-regimen differ-
ence in time to viral suppression (Fig. 3a and
Table 2). Compared with a pre-cART viral load of
[500,000 copies/mL, a pre-cART viral load of
B 500,000 copies/mL was associated with sig-
nificantly higher viral suppression (adjusted
hazard ratio [aHR] = 2.41, 95% CI 1.55–3.75,
P\ 0.001). In subgroup analysis where the
sample was stratified by pre-cART viral load, the
regimens did not significantly differ in time to
viral suppression.

Time to Virological Failure

During the 41,995-person-day follow-up, we
observed 23 episodes of virological failure
(20.00 per 100 PYFU, 95% CI 13.30–30.11).
Overall, 14.20% of the patients experienced
virological failure, of which 91.30% of failures
were attributed to the lack of viral suppression
to\50 copies/mL after more than 24 weeks of
cART initiation (Table 3).

The unadjusted incidence rates of virological
failure were comparable in the B/F/TAF (18.13
per 100 PYFU, 95% CI 9.43–34.84) and DTG/
ABC/3TC groups (21.40 per 100 PYFU, 95% CI
12.68–36.13). The regimens did not signifi-
cantly differ in the incidence of each category of
virological failure (Table 3). A lack of viral sup-
pression to\ 50 copies/mL after more than
24 weeks of cART initiation was most frequent
in both groups (92.86% in the DTG/ABC/3TC
group and 88.89% in the B/F/TAF group,
P = 0.332).

The regimens did not significantly differ in
terms of time to virological failure (Fig. 3b and
Table 2). Compared with a pre-cART viral load of
[500,000 copies/mL, a pre-cART viral load of
B 500,000 copies/mL was associated with fewer
instances of virological failure (aHR 0.31,
95% CI 0.13–0.73, P = 0.007). In subgroup
analysis where the sample was stratified by pre-
cART viral load, the regimens did not signifi-
cantly differ in time to virological failure.

Time to Regimen Discontinuation

During the 45,135-person-day follow-up, we
observed 25 episodes of regimen discontinua-
tion (20.05 per 100 PYFU, 95% CI 13.66–29.92),
with the median time (IQR) to regimen dis-
continuation being 55 (29–150) days. Overall,
15.04% of patients experienced regimen

Fig. 1 Study flowchart. cART combination antiretroviral therapy, PVL plasma viral load
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Table 1 Baseline characteristics of 162 people living with advanced HIV

All N = 162 DTG/ABC/3TC
N = 99

B/F/TAF
N = 63

P value

Sociodemographic variables

Male, n (%) 159 (98.15) 99 (100.0) 60 (95.25) 0.028

Median age at HIV presentation, year (IQR) 31 (13) 30 (12) 33 (13) 0.274

Category of age at HIV presentation, n (%) 0.550

B 30 years 78 (48.15) 51 (51.52) 27 (42.86)

31–40 years 50 (30.86) 29 (29.29) 21 (33.33)

C 41 years 34 (20.99) 19 (19.19) 15 (23.81)

Calendar year of HIV diagnosis, n (%) \ 0.001

2019 79 (48.77) 66 (66.67) 13 (20.63)

2020 83 (51.23) 33 (33.33) 50 (79.37)

HIV transmission category, n (%) 0.927

MSM 143 (88.27) 88 (88.89) 55 (87.3)

Heterosexual contact 17 (10.49) 10 (10.1) 7 (11.11)

IDU 2 (1.03) 1 (1.01) 1 (1.59)

Occupation, n (%) 0.968

No employment 24 (15.48) 14 (14.89) 10 (16.39)

Employment 126 (81.29) 77 (81.91) 49 (80.33)

Student 5 (3.23) 3 (3.19) 2 (3.28)

Marital status 0.945

Unmarried 150 (92.59) 92 (92.93) 58 (92.06)

Married 10 (6.17) 6 (6.06) 4 (6.35)

Divorced 2 (1.23) 1 (1.01) 1 (1.50)

Comorbidities and AIDS-defining opportunistic illness, n (%)

Comorbidities

Diabetes mellitus 5 (3.09) 2 (2.02) 3 (4.76) 0.325

Any events of AIDS-defining opportunistic illnesses at

presentation

77 (47.53) 47 (47.47) 30 (47.62) 0.986

Categories of AIDS-defining opportunistic illnesses

Pneumocystis jirovecii pneumonia 45 (27.78) 31 (31.31) 14 (22.22) 0.208

Disseminated Mycobacterium avium-intracellulare
complex

8 (4.94) 4 (4.04) 4 (6.35) 0.509

Mycobacterium tuberculosis infection 1 (0.62) 0 (0.00) 1 (1.59) 0.209
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discontinuation. Among the 25 episodes of
regimen discontinuation, 60% (15/25) were due
to ARs, of which 73.3% (11/15) were classified as
skin manifestations and 20% were classified as
central nervous system toxicity (Table 3).

The unadjusted incidence rate of regimen
discontinuation was significantly lower in the
B/F/TAF group (7.53 per 100 PYFU, 95% CI
2.83–20.06) than in the DTG/ABC/3TC group
(29.77 per 100 PYFU, 95% CI 19.41–45.65). The

Table 1 continued

All N = 162 DTG/ABC/3TC
N = 99

B/F/TAF
N = 63

P value

Cryptococcosis 5 (3.09) 4 (4.04) 1 (1.59) 0.379

Kaposi’s sarcoma 1 (0.62) 1 (1.01) 0 (0.00) 0.424

Lymphoma 4 (2.47) 3 (3.03) 1 (1.59) 0.564

CMV disease 30 (18.52) 15 (15.15) 15 (23.81) 0.167

Esophageal candidiasis 30 (18.52) 19 (19.19) 11 (17.46) 0.782

Talaromyces marneffei infection 0 (0.00) 0 (0.00) 0 (0.00) N/A

Toxoplasma encephalitis 0 (0.00) 0 (0.00) 0 (0.00) N/A

Laboratory examination

Median pre-cART CD4?cell count, cells/lL (IQR) 77.04

(31.0–150.0)

69.73

(27.85–156.2)

78.00

(42.0–130.0)

0.989

Pre-cART CD4?cell count B 50 cells/lL, n (%) 53 (32.72) 36 (36.36) 17 (26.98) 0.215

Median pre-cART VL (log10 copies/mL) (IQR) 5.22

(4.81–5.78)

5.22 (4.88–5.76) 5.24

(4.67–5.87)

0.821

Pre-cART VL B 500,000 copies/mL, n (%) 118 (72.84) 73 (73.74) 45 (71.43) 0.747

HAV antibody seropositivity, n (%)

HBsAg seropositivity, n (%) 7 (4.38) 2 (2.04) 5 (8.06) 0.070

HCV antibody seropositivity, n (%) 11 (6.83) 8 (8.16) 3 (4.76) 0.404

RPR C 1:8, n (%) 29 (17.9) 20 (20.0) 9 (14.29) 0.338

Median interval from HIV diagnosis to cART

initiation, days (IQR)

2.0 (0–7) 2.0 (0–7) 1.0 (0–6) 0.131

Interval from HIV diagnosis to cART initiation, n (%)

Prescription of cART at the day of HIV diagnosis

(same-day prescription)

59 (36.42) 29 (29.29) 30 (47.62) 0.018

Prescription of cART within 14 days of HIV diagnosis 143 (88.27) 90 (90.91) 53 (84.13) 0.191

3TC lamivudine, ABC abacavir, AIDS acquired immunodeficiency syndrome, B bictegravir, cART combination
antiretroviral therapy, CMV cytomegalovirus, DTG dolutegravir, F emtricitabine, HAV hepatitis A virus, HBsAg hepatitis B
surface antigen, HCV hepatitis C virus, HIV human immunodeficiency virus, IDU injecting drug use, IQR interquartile
range, MSM men who have sex with men, N/A not available, RPR rapid plasma reagin, TAF tenofovir alafenamide, VL viral
load
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median time (IQR) to regimen discontinuation
was 22 (7–119.5) in the B/F/TAF group and 57
(34–150) in the DTG/ABC/3TC group. Similarly,
no between-regimen difference in each reason
for regimen discontinuation was identified
(Table 3). The most common reason for dis-
continuation in both groups was ARs (61.9%
[13/21] in the DTG/ABC/3TC group and 50% [2/
4] in the B/F/TAF group, P = 0.877), and skin
manifestations were the most common ARs in
both groups (61.5% in the DTG/ABC/3TC group
and 50% in the B/F/TAF group, P = 0.756).

We identified a difference in time to regimen
discontinuation between regimens (Fig. 3c and
Table 2), with the B/F/TAF group having a sig-
nificantly lower risk of regimen discontinuation
than the DTG/ABC/3TC group (aHR 0.23,
95% CI 0.06–0.85, P = 0.027). Age[30 years
(age B 30 years: reference, 31–40 years: aHR
6.97, 95% CI 2.04–23.87; P\0.001
and C 41 years: aHR 8.67, 95% CI 2.48–30.27;
P\ 0.001) and same-day prescription (non-
same-day prescription: reference, aHR 11.69,
95% CI 4.19–32.63; P\ 0.001) were positively
associated with the risk of regimen

discontinuation. An HIV diagnosis in 2020 was
associated with a significantly lower risk of
regimen discontinuation (aHR 0.17, 95% CI
0.06–0.52; P = 0.002).

When reasons for regimen discontinuation
were limited toARs or virological failure, same-day
prescription (aHR 11.15, 95% CI 3.03–40.98;
P\0.001) andAOI (aHR 4.49, 95% CI 1.23–16.37;
P\0.023) were associated with a significantly
higher risk of regimen discontinuation. The B/F/
TAF grouphad a significantly lower risk of regimen
discontinuation than the DTG/ABC/3TC group
(aHR 0.20, 95% CI 0.04–0.91, P = 0.037).

DISCUSSION

To our knowledge, this is the first observational
study to compare two coformulated second-
generation INSTIs in terms of time to virological
efficacy, virological failure, and regimen dis-
continuation among treatment-naı̈ve PLWAH
in the era of rapid ART. Overall, the two regi-
mens had comparably high rates of viral sup-
pression 48 weeks after cART initiation. The

Fig. 2 Virological trajectories at each visit under DTG/ABC/3TC and B/F/TAF regimens

852 Infect Dis Ther (2023) 12:843–861



regimens did not significantly differ in time to
viral suppression or time to virological failure
within 48 weeks of cART initiation, regardless of
pre-cART viral load. However, patients on B/F/
TAF were 80% less likely to discontinue their
regimen because of ARs within 48 weeks than
were those on DTG/ABC/3TC. Same-day pre-
scription and AOI were associated with a higher
risk of regimen discontinuation due to ARs.

In a prospective study of 961 treatment-
naı̈ve PLWAH conducted from 2018 to 2019,
time to viral suppression did not significantly
differ between coformulated B/F/TAF and DTG-
based regimens. However, the study findings
were confounded by the uneven distribution of
STRs between regimens (only 52% used cofor-
mulated DTG/ABC/3TC in the DTG-based regi-
mens) [13]. To control for such confounding,
we exclusively enrolled individuals on STRs.
Our findings demonstrate that coformulated
B/F/TAF and coformulated DTG/ABC/3TC have

comparable efficacy with regard to time to viral
suppression.

The rates of viral suppression (84%) among
PLWAH at week 48 in this study are comparable
to those reported in a retrospective multicenter
cohort study conducted in Europe, in which
86.1% of the treatment-naı̈ve PLWAH on an
INSTI-based regimen reached viral suppression
[25]. Although differences in baseline charac-
teristics complicate the direct comparison of
viral suppression among studies, the rates of
viral suppression at week 48 are generally lower
than those reported in a clinical trial on the
efficacy of B/F/TAF and DTG/ABC/3TC in 629
treatment-naı̈ve PLWH (missing-as-excluded
analysis, 99.3% vs. 97.7%) [11]. Both the high
prevalence of AOIs and higher pre-cART PVL
characteristic of PLWAH explain why viral
suppression at week 48 was poorer in the pre-
sent study than in the clinical trial. First, the
concomitant high prevalence of AOIs among

Fig. 3 Cumulative probability of experiencing viral sup-
pression, virological failure, and regimen discontinuation at
48 weeks stratified by initial cART. a Viral suppression
stratified by initial cART. b Virological failure stratified by

initial cART. c Regimen discontinuation stratified by
initial cART. P values were calculated by using the log-
rank test. Significant was indicated by P\ 0.05. cART
combination ART

Infect Dis Ther (2023) 12:843–861 853



T
ab
le
2

U
ni
va
ri
ab
le
an
d
m
ul
ti
va
ri
ab
le
an
al
ys
is
of

vi
ra
l
su
pp
re
ss
io
n,

vi
ra
l
fa
ilu
re
,a
nd

re
gi
m
en

di
sc
on
ti
nu

at
io
n
w
it
hi
n
48

w
ee
ks

af
te
r
cA

R
T

in
it
ia
ti
on

V
ir
al

su
pp

re
ss
io
n

V
ir
ol
og
ic
al

fa
ilu

re
R
eg
im

en
di
sc
on

ti
nu

at
io
n

C
ru
de

H
R

(9
5%

C
I)

A
dj
us
te
d
H
R

(9
5%

C
I)

C
ru
de

H
R

(9
5%

C
I)

A
dj
us
te
d
H
R

(9
5%

C
I)

C
ru
de

H
R

(9
5%

C
I)

A
dj
us
te
d
H
R

(9
5%

C
I)

So
ci
od
em

og
ra
ph

ic
va
ri
ab
le
s

M
al
e
(v
er
su
s
fe
m
al
e)

0.
87

(0
.2
8–

2.
73
)

0.
37

(0
.0
5–

2.
75
)

0.
45

(0
.0
6–

3.
38
)

Su
bg
ro
up

of
ag
e
at

H
IV

pr
es
en
ta
ti
on

B
30

ye
ar
s

R
ef
er
en
ce

R
ef
er
en
ce

R
ef
er
en
ce

R
ef
er
en
ce

31
–4

0
ye
ar
s

0.
86

(0
.5
7–

1.
30
)

1.
68

(0
.6
5–

4.
35
)

3.
75 (1
.1
5–

12
.1
7)
*

6.
97

(2
.0
4–

23
.8
7)
**

C
41

ye
ar
s

0.
99

(0
.6
1–

1.
61
)

1.
31

(0
.4
0–

4.
25
)

5.
19 (1
.5
6–

17
.2
5)
**

8.
67 (2
.4
8–

30
.2
9)
**
*

Pe
ri
od

of
H
IV

di
ag
no
si
s

20
19

R
ef
er
en
ce

R
ef
er
en
ce

R
ef
er
en
ce

20
20

1.
07

(0
.7
5–

1.
54
)

1.
32

(0
.5
6–

3.
14
)

0.
39

(0
.1
5–

0.
99
)

H
IV

tr
an
sm

is
si
on

ro
ut
e

M
SM

R
ef
er
en
ce

R
ef
er
en
ce

R
ef
er
en
ce

H
et
er
os
ex
ua
l
co
nt
ac
t

0.
88

(0
.4
6–

1.
69
)

1.
06

(0
.2
5–

4.
56
)

2.
06

(0
.6
9–

6.
11
)

ID
U

2.
95 (0
.7
1–

12
.2
1)

N
/A

N
/A

O
cc
up
at
io
n

U
ne
m
pl
oy
ed

R
ef
er
en
ce

R
ef
er
en
ce

R
ef
er
en
ce

E
m
pl
oy
ed

1.
52

(0
.8
7–

2.
67
)

0.
55

(0
.2
0–

1.
51
)

0.
58

(0
.2
1–

1.
59
)

St
ud
en
t

2.
74

(0
.9
8–

7.
70
)

N
/A

N
/A

M
ar
it
al
st
at
us

U
nm

ar
ri
ed

R
ef
er
en
ce

R
ef
er
en
ce

R
ef
er
en
ce

854 Infect Dis Ther (2023) 12:843–861



T
a
b
le
2

co
n
ti
n
u
ed

V
ir
al

su
pp

re
ss
io
n

V
ir
ol
og
ic
al

fa
ilu

re
R
eg
im

en
di
sc
on

ti
nu

at
io
n

C
ru
de

H
R

(9
5%

C
I)

A
dj
us
te
d
H
R

(9
5%

C
I)

C
ru
de

H
R

(9
5%

C
I)

A
dj
us
te
d
H
R

(9
5%

C
I)

C
ru
de

H
R

(9
5%

C
I)

A
dj
us
te
d
H
R

(9
5%

C
I)

M
ar
ri
ed

0.
90

(0
.3
9–

2.
05
)

1.
93

(0
.4
5–

8.
30
)

0.
89

(0
.1
2–

6.
62
)

D
iv
or
ce
d

0.
62

(0
.0
9–

4.
34
)

N
/A

3.
87 (0
.5
2–

28
.9
9)

C
om

or
bi
di
ti
es

an
d
op
po
rt
un

is
ti
c
ill
ne
ss

C
om

or
bi
di
ti
es

D
ia
be
te
s
m
el
lit
us

1.
61

(0
.5
9–

4.
37
)

0.
33

(0
.0
7–

1.
43
)

N
/A

A
ID

S-
de
fin

in
g
op
po
rt
un

is
ti
c

ill
ne
ss

0.
80

(0
.5
5–

1.
16
)

1.
55

(0
.6
6–

3.
65
)

3.
25

(1
.2
6–

8.
37
)*

L
ab
or
at
or
y
ex
am

in
at
io
n

Pr
e-
cA

R
T

C
D
4?

ce
ll
co
un

t

B
50

ce
lls
/l
L

0.
73

(0
.4
9–

1.
09
)

1.
73

(0
.7
2–

4.
18
)

2.
62

(1
.1
1–

6.
17
)*

Pr
e-
cA

R
T

vi
ra
l
lo
ad

B
50
0,
00
0
co
pi
es
/m

L

2.
41 (1
.5
53
.7
5)
**
*

2.
41

(1
.5
5–

3.
75
)

0.
31

(0
.1
3–

0.
72
)

0.
31

(0
.1
3–

0.
73
)*
*

0.
96

(0
.3
7–

2.
47
)

H
A
V
Ig
G

se
ro
po
si
ti
vi
ty

1.
10

(0
.7
5–

1.
63
)

0.
59

(0
.2
2–

1.
61
)

0.
82

(0
.3
2–

2.
11
)

H
B
sA
g
se
ro
po
si
ti
vi
ty

1.
65

(0
.7
2–

3.
77
)

N
/A

1.
18

(0
.1
6–

8.
77
)

H
C
V
an
ti
bo
dy

se
ro
po
si
ti
vi
ty

0.
62

(0
.2
7–

1.
41
)

0.
88

(0
.1
2–

6.
55
)

1.
73

(0
.4
0–

7.
41
)

R
PR

C
1:
8

0.
75

(0
.4
6–

1.
22
)

1.
05

(0
.3
5–

3.
13
)

0.
74

(0
.2
2–

2.
51
)

R
eg
im

en
of

cA
R
T

at
in
it
ia
ti
on

D
T
G
/A

B
C
/3
T
C

R
ef
er
en
ce

R
ef
er
en
ce

R
ef
er
en
ce

R
ef
er
en
ce

B
/F
/T

A
F

1.
27

(0
.8
8–

1.
83
)

0.
99

(0
.4
2–

2.
35
)

0.
25

(0
.0
7–

0.
85
)*

0.
23

(0
.0
6–

0.
85
)*

In
te
rv
al
fr
om

H
IV

di
ag
no
si
s
to

cA
R
T

in
it
ia
ti
on

Infect Dis Ther (2023) 12:843–861 855



PLWAH may contribute to a higher risk of
virological failure due to drug–drug interactions
or the development of IRIS [15, 18, 25]. Second,
the present study enrolled only PLWAH, who
are characterized by a higher pre-cART PVL. A
higher pre-cART PVL led to a longer time to
viral suppression among treatment-naı̈ve
PLWAH in the present study. The enrollment of
individuals with a higher pre-cART PVL also
explains why a lack of viral suppression
to\50 copies/mL after more than 24 weeks of
treatment accounted for the major etiology
(91.3%) of virological failure in the present
study; this differs from the findings of the Swiss
HIV Cohort Study, which examined 1419
treatment-naı̈ve PLWH (19.8% with a baseline
CD4? count of\200 cells/lL) and reported that
only 7.4% of virological failures were due to a
lack of viral suppression to\50 copies/mL after
more than 24 weeks of treatment [15].

Both B/F/TAF and DTG/ABC/3TC have
strong antiviral properties, a high genetic bar-
rier [26], and well-described rapid viral load
decay [25, 27]. However, coformulated B/F/TAF
might have advantages over coformulated DTG/
ABC/3TC if tolerability is considered. In this
study, DTG/ABC/3TC was more likely to be
discontinued than was B/F/TAF. The finding is
consistent with a study on the OPERA cohort of
treatment-naı̈ve PLWAH [13] (a collaboration of
79 US outpatient clinics) and with the findings
of US studies on treatment-naı̈ve PLWH initi-
ating cART from 2016 to 2019, regardless of pre-
cART CD4? counts [28, 29]. Among virologi-
cally suppressed PLWH switching to DTG/ABC/
3TC or B/F/TAF, AR-related discontinuation was
also more prevalent for those switching to DTG/
ABC/3TC than for those switching to B/F/TAF in
a multicenter cohort study conducted in Italy
[30].

In the present study, 8.08% of individuals in
the DTG/ABC/3TC group experienced regimen
discontinuation due to AR, of which skin
manifestations were the most common (61.5%).
This finding differs from those reported in a
clinical trial study [14] and an observational
study [25] in which patients are not limited to
PLWAH. Those investigations implicated neu-
ropsychiatric and gastrointestinal toxicity as the
main causes of AR-related regimenT
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discontinuation. The observational cohort
study of a cART containing DTG evaluated the
overall efficacy and tolerability of DTG-based
regimens in both treatment-naı̈ve and treat-
ment-experienced individuals and also reported
neuropsychiatric symptoms as the main cause
of regimen discontinuation [31].

The high rate of AR-related regimen discon-
tinuation due to skin manifestations in the
present DTG/ABC/3TC group, however, may
have been overestimated by physicians. ABC-
based regimens should only be prescribed in
HLA-B*5701-negative PLWH [5, 6] because of
the strong association between HLA-B*5701 and
ABC-related hypersensitivity reaction (HSR)

[32, 33]. However, because PLWH in Taiwan are
less likely to express HLA-B*5701 (0.3%) [34]
than are individuals in Western countries
(5.6%) [33], physicians in Taiwan do not rou-
tinely screen for HLA-B*5701 before prescribing
ABC-based regimens. Nevertheless, physicians
in Taiwan tend to halt DTG/ABC/3TC treatment
upon the development of any skin rash,
regardless of whether it is related to ABC.
Specifically, the development of skin manifes-
tations in the DTG/ABC/3TC group could be
due to the cumulative toxicity of non-cART
drugs for AOIs, which are prevalent among
PLWAH [25]. In this retrospective cohort study,
it was not possible to confirm the incidence of

Table 3 Between-regimen differences in the categories of virological failure and regimen discontinuation

All
N = 162
n (%)

DTG/ABC/
3TC N = 99
n (%)

B/F/TAF
N = 63
n (%)

P value

Virological failure 23

(14.20)

14 (14.14) 9 (14.29) 0.794

2 consecutive RNA values[ 50 copies/mL after at least 24 weeks

of continuous treatment

1 (0.62) 0 (0.00) 1 (1.59) 0.389

1 value[ 50 copies/mL after 24 weeks of treatment followed by

treatment change to another drug class

1 (0.62) 1 (1.01) 0 (0.00) 0.424

No viral suppression\ 50 copies/mL after more than 24 weeks of

treatment

21

(12.96)

13 (13.13) 8 (12.70) 0.703

Regimen discontinuation 25

(15.43)

21 (21.21) 4 (6.35) 0.017

Adverse reactions 15 (9.26) 13 (13.13) 2 (3.17) 0.058

Central nervous system toxicity 3 (1.85) 3 (3.03) 0 (0.00) 0.163

Skin manifestations 9 (5.67) 8 (8.08) 1 (1.59) 0.079

Gastrointestinal or hepatic toxicity 1 (0.62) 1 (1.01) 0 (0.00) 0.424

Dyslipidemia 1 (0.62) 1 (1.01) 0 (0.00) 0.424

Renal toxicity 2 (1.24) 1 (1.01) 1 (1.59) 0.746

Virological failure 1 (0.62) 1 (1.01) 0 (0.00) 0.424

Switch to two-drug regimen 1 (0.62) 1 (1.01) 0 (0.00) 0.424

Others 8 (4.94) 6 (6.06) 2 (3.17) 0.409

3TC lamivudine, ABC abacavir, AR adverse reaction, B bictegravir, DTG dolutegravir, F emtricitabine, INSTI integrase
strand transfer inhibitor, N/A not available, TAF tenofovir alafenamide

Infect Dis Ther (2023) 12:843–861 857



AR-related regimen discontinuation due to HSR
(the term ‘‘HSR’’ was suspected in the electronic
medical records for two patients in the DTG/
ABC/3TC group who discontinued treatment).
Therefore, prospective cohort studies that stan-
dardize the recording of AR-related regimen
discontinuation are warranted to determine
whether skin manifestations from DTG/ABC/
3TC, but not from non-cART drugs for AOIs, are
genuinely the main reason for AR-related dis-
continuation of DTG/ABC/3TC among PLWAH.

DTG-based regimens have been reported to
be associated with the development of neu-
ropsychiatric symptoms [35–38]. However, evi-
dence regarding neuropsychiatric symptom-
related discontinuation of B/F/TAF versus DTG/
ABC/3TC is inconsistent. In a clinical trial of
treatment-naı̈ve PLWH, B/F/TAF and DTG/ABC/
3TC were associated with comparable frequen-
cies of central nervous system and psychiatric
adverse events [11]. However, in a phase 3 trial
on virologically suppressed PLWH, participants
on DTG/ABC/3TC were more likely to report
symptoms such as sadness, low mood, depres-
sion, nervousness, anxiety, and poor sleep
quality than were those on B/F/TAF [39]. In the
present DTG/ABC/3TC group, 23.1% (3/13) of
AR-related regimen discontinuation was due to
neuropsychiatric symptoms, compared with 0%
in the present B/F/TAF group. However, find-
ings from real-world cohorts are limited by
either insufficient power to compare between
regimens or by samples that are not preselected
for neuropsychiatric symptoms. Therefore,
prospective studies that standardize the record-
ing of AR-related regimen discontinuation are
warranted to compare AR-related regimen dis-
continuation due to neuropsychiatric symp-
toms between these two regimens.

The incidence of AR or virological failure-
related regimen discontinuation was also asso-
ciated with AOIs and same-day ART, possibly as
a result of drug–drug interactions between non-
cART regimens for AOIs and cART or toxicities
attributable to AOI treatment [15, 16, 40]. Same-
day cART prescription being a strong risk factor
for regimen discontinuation is likely due to the
insufficient evaluation of PLWAH before cART
initiation with respect to comorbidities, AOIs,
and recreational or illicit drug use. These may

contribute to drug–drug interactions between
non-cART regimens [41] or recreational drugs
[41, 42] and cART or may lead to the develop-
ment of IRIS after same-day cART initiation
[14]. Guidelines recommend the immediate
initiation of INSTI-based ART for PLWH irre-
spective of disease stage [5, 6] and despite the
risk of IRIS. Herein, AOIs and same-day ART
corresponded to a higher risk of AR-related
regimen discontinuation among PLWAH.

A strength of this study is that it is the first to
compare time to viral suppression, virological
failure, and regimen discontinuation in treat-
ment-naı̈ve PLWAH under coformulated B/F/
TAF and DTG/ABC/3TC regimens in the era of
rapid ART; yet, this study has limitations. First,
its retrospective design meant that confounders
were not controlled for. Second, its small sam-
ple size and short follow-up time limited the
findings’ statistical power to indicate between-
regimen differences in specific causes of AR-re-
lated regimen discontinuation. Further
prospective cohort studies that standardize the
recording of AR-related regimen discontinua-
tion are warranted to determine the contribu-
tion of skin manifestations to the overall
incidence of AR-related regimen discontinua-
tion among PLWAH on DTG/ABC/3TC and to
compare the incidence of AR-related regimen
discontinuation due to neuropsychiatric symp-
toms between these two regimens. Besides, the
finding of skin manifestations as the major eti-
ology of regimen discontinuation among
PLWAH on DTG/ABC/3TC may not be gener-
alized to Western countries, where HLA-B*5701
screening is recommended before prescribing
ABC-based regimen.

CONCLUSIONS

Although the regimens do not differ in time to
viral suppression or virological failure, B/F/TAF
is preferred over DTG/ABC/3TC for initial ther-
apy in PLWAH because B/F/TAF is more tolera-
ble. Whether skin manifestations contribute to
AR-related discontinuation of DTG/ABC/3TC
requires further prospective investigation. Fur-
ther, the strong associations of same-day ART
prescription and AOIs with AR or virological
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failure-related regimen discontinuation may
indicate the need for individualized approaches
to treatment-naı̈ve PLWAH in the era of rapid
ART.
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