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ABSTRACT

In China, approximately 13% of people living with human immunodeficiency virus (HIV) (PLWH) are
receiving lopinavir/ritonavir (LPV/r)-based regimens. These PLWH typically have a history of either
treatment failure or intolerance to first-line efavirenz-based regimens. Given the considerable pill
burden and adverse effects associated with LPV/r, treatment optimization is important for this
population. This multicenter retrospective study aimed to evaluate the efficacy and safety of
switching from LPV/r-based regimens to the single-tablet regimen of bictegravir/emtricitabine/
tenofovir alafenamide (BIC/FTC/TAF). Virological suppression rates (HIV-RNA < 40 copies/mL) were
primarily compared between the 48-week periods before and after switching to BIC/FTC/TAF. CD4
counts and metabolic data were also assessed. A total of 461 PLWH were recruited between January
2021 and December 2023, with 92.2% being male, a median age of 38 years, and a median antire-
troviral therapy duration of 8 years. Prior to initiating LPV/r, 23.0% (106/461) had documented
virological failure. During LPV/r treatment, 18.9% (20/106) of these individuals experienced viral
rebound. Among all participants, the overall virological suppression rates significantly increased from
94.6% (pre-switch) to 98.6% (post-switch) (P < 0.001). Notably, among participants with prior
virological failure, suppression rates improved significantly from 81.1% to 97.2% (P < 0.001),
whereas no significant difference was observed in those without such history (from 98.6% to 99.2%,
P = 0.764). The median triglyceride level decreased from 2.4 mmol/L to 1.8 mmol/L (P < 0.001),
while no difference in CD4 counts was observed. These findings demonstrate that BIC/FTC/TAF is an
effective and metabolically favorable treatment option for PLWH switching from LPV/r based regi-
mens, regardless of whether they have a prior history of virological failure.

INTRODUCTION

LPV/r-based regimens are recommended as alternative therapies for
people living with HIV (PLWH) who have experienced treatment failure

Lopinavir/ritonavir (LPV/r) is a boosted protease inhibitor (PI)
characterized by a high barrier to the development of human immu-
nodeficiency virus (HIV) drug resistance. It is typically combined with
two nucleoside reverse-transcriptase inhibitors (NRTIs) to form a triple-
drug, multi-tablet regimen (Croxtall and Perry, 2010). In China,
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or cannot tolerate first-line efavirenz (EFV)-based regimens. According
to data from the National Center for AIDS/STD Control and Prevention,
approximately 13% of PLWH in China are currently receiving
LPV/r-based regimens (Zhao et al., 2020). However, these regimens are
associated with a higher pill burden, more complex dosing schedules,
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and a higher incidence of side effects, including dyslipidemia and
gastrointestinal disturbances (Hulgan et al., 2011; Boyd et al., 2013,
2017), which may negatively impact adherence and long-term
outcomes.

In resource-limited settings, NRTI mutations-often followed by the
development of non-nucleoside reverse-transcriptase inhibitor (NNRTI)
resistance-are frequently observed (van Zyl et al., 2011; Hosseinipour
etal., 2013; Patonetal., 2017). According to international guidelines and
previous studies (Panel on Antiretroviral Guidelines for Adults and Ado-
lescents, 2025; Paton et al., 2017; Paton et al., 2022; D2EFT Study Group,
2024), dolutegravir (DTG)-based regimens are non-inferior to boosted PI
plus NRTIs and are recommended as second-line therapy for PLWH who
experience failure of first-line NNRTI-based therapy. Bictegravir (BIC) has
a high resistance barrier and have similar activity to that of DTG (Deeks,
2018). BIC, co-formulated with tenofovir alafenamide (TAF) and emtri-
citabine (FTC) into a single-tablet regimen (BIC/FTC/TAF), represents a
significant advancement in treatment options, providing a high genetic
barrier to the development of HIV-1 resistance, along with high efficacy,
safety and tolerability (Deeks, 2018; Aboud et al., 2019; Ambrosionietal.,
2022; Sax et al., 2023; Wang et al., 2024; Yuan et al., 2024). However,
clinical trial data and real-world studies regarding the use of BIC/FTC/TAF
in PLWH who experienced failure of first-line NNRTI-based regimens
remain limited (Chang et al., 2021). This evidence gap is particularly
relevant for China, where approximately 13% of PLWH remain on
LPV/r-based regimens. For this specific population, switching to
BIC/FTC/TAF could be significant for those PLWH to improve long-term
outcomes, given its simplified dosing and fewer side effects. Therefore,
we conducted thisstudy toinvestigate the clinical outcomes of switching to
BIC/FTC/TAF among such LPV/r-treated PLWH in China. The findings of
this study may provide insights for optimizing antiretroviral therapy
(ART) strategies and improve long-term outcomes for this group of PLWH.

RESULT
Study population and characteristics
From January 2021 to December 2023, a total of 461 participants

who switched from LPV/r-based regimens to BIC/FTC/TAF were
screened (Fig. 1). Baseline characteristics are summarized in Table 1.
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Table 1
Characteristics of 461 PLWH who switched from LPV/r-based regimens to BIC/
FTC/TAF.

Characteristics
Age, years 38 (34, 45)
Male 425 (92.2%)

Nadir CD4 count, cells/uL 250 (98, 408)

Baseline HIV RNA, copies/mL (Log10) 4.5(3.8,5.1)
ART duration, years 8 (6, 10)
Initial ART regimens
NVP based 33 (7.2%)
EFV based 321 (69.6%)
LPV/r based 105 (22.8%)
RAL based 2 (0.4%)

Regimens before switching to BIC/FTC/TAF
LPV/r+3 TC + TDF
LPV/r+3 TC + AZT

348 (75.5%)
84 (18.2%)

LPV/r+3 TC 17 (3.7%)
LPV/r+3 TC + ABC 7 (1.5%)
LPV/r + DTG 3 (0.7%)
LPV/r + RAL 1 (0.2%)
LPV/r + DTG + TDF 1 (0.2%)

Virological failure before LPV/r use 106 (23.0%)
Reasons for BIC/FTC/TAF switch

Simplify regimens 248 (53.8%)

Dyslipidemia 27 (5.9%)
Diarrhea 12 (2.6%)
Other adverse events 30 (6.5%)
Virological failure 19 (4.1%)

Unrecorded 125 (27.1%)

Notes: Data are presented as median (IQR) or n (%) unless specified otherwise.
Abbreviations: 3TC, lamivudine; ABC, abacavir; AZT, zidovudine; BIC, bicte-
gravir; DTG, dolutegravir; FTC, emtricitabine; LPV/r, ritonavir-boosted lopina-
vir; NVP, nevirapine; RAL, raltegravir; TAF, tenofovir alafenamide; TDF,
tenofovir disoproxil fumarate.

Generally, 92.2% (425/461) were males, with a median age of 38 years
(IQR: 34-45) and median ART duration 8 years (IQR: 6-10). At baseline,
the median nadir CD4 count was 250 cells/uL (IQR: 98-408), and the
median baseline HIV RNA level was 4.53 logl0 copies/mL (IQR:
3.82-5.06). Regarding regimens, 69.6% PLWH initiated ART with EFV-
based regimens and the majority of PLWH (75.5%) were on LPV/r + 3TC
(lamividine) + TDF (tenofovir disoproxil) before switching to BIC/FTC/

Fig. 1. Flowchart of PLWH included and excluded for this study.
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TAF, followed by LPV/r + 3TC + AZT (zidovudine) (18.2%). A total of
106 (23.0%) PLWH experienced virological failure before LPV/r-based
regimens used. Among these, 20 PLWH still had virological non-
suppression despite treatment with LPV/r-based regimens.

The most common reason for switching to BIC/FTC/TAF was
regimen simplification (248/461, 53.8%), shown in Table 1. And 19
(4.12%) PLWH switched to BIC/FTC/TAF due to virological failure.

Virologic response

Fig. 2A summarized virologic suppression rates before and after
switching to BIC/FTC/TAF. Overall, a significant improvement in viro-
logic outcomes was observed following the switch. The proportion of
PLWH achieving virologic suppression increased significantly from
94.6% pre-switch to 98.6% post-switch (P < 0.001). The prevalence of
low-level viremia decreased from 1.3% to 0.7%, while virologic failure
declined from 4.1% to 0.7% (P < 0.001). After adjusting for baseline
viral load, gender, and age in the ordinal logistic regression model, these
improvements remained statistically significant (adjusted P = 0.013).
We then evaluated the effectiveness of BIC/FTC/TAF in PLWH (106/
461) with a history of virologic failure prior to LPV/r use. In this sub-
group, virologic suppression rates improved significantly after switching
to BIC/FTC/TAF (81.1%-97.2%, P < 0.001, adjusted P = 0.001;
Fig. 2B). Among those PLWH who were virologically suppressed before
the switch (86/106), BIC/FTC/TAF also maintained good viral sup-
pression (85/86, 98.8%; Fig. 2C). Additionally, when comparing sup-
pression rates in PLWH without such a history, no difference was found
(98.6% vs. 99.2%, P = 0.789; Fig. 2D).

Furthermore, comparative analysis of PLWH with (n = 106) versus
without (n = 355) virologic failure revealed significant baseline differ-
ence in disease progression (Table 2). PLWH with historical virological
failure (PLWH with HVF) showed poorer immunologic status (median
nadir CD4 count 192 vs. 265 cells/pL, P = 0.003) and higher baseline
viremia level (median 4.8 vs. 4.4 1og10 copies/mL, P = 0.047). While
both groups showed comparable pre-switch regimen compositions
(P = 0.308), the HVF cohort more frequently initiated on the first-line
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Table 2
Characteristics of PLWH with or without a history of virologic failure prior to
LPV/r use.

Characteristics PLWH with HVF ~ PLWH without HVF P value
n 106 355
Gender 0.347
Male 100 (94.3%) 325 (91.5%)
Female 6 (5.7%) 30 (8.5%)
Age 41 (37, 47) 38 (33, 45) 0.002
ART duration, years 10 (7,12) 8(6,9) <0.001
Initial regimens <0.001
NVP based 22 (20.8%) 11 (3.1%)
EFV based 81 (76.4%) 240 (67.6%)
LPV/r based 2 (1.9%) 103 (29%)
RAL based 1 (0.9%) 1 (0.3%)
Nadir CD4 count, cells/pL 192 (69, 342) 265 (117, 427) 0.003
Baseline HIV RNA, 4.8 (4.0,5.2) 4.4 (3.8,5.0) 0.047

copies/mL (Log10)

Pre-switch regimens 0.308
LPV/r+3 TC + TDF 81 (76.4%) 267 (75.2%)
LPV/r+3 TC + AZT 21 (19.8%) 63 (17.7%)

LPV/r+3 TC 1 (0.9%) 16 (4.5%)
LPV/r+3 TC + ABC 1 (0.9%) 6 (1.7%)
LPV/r + DTG 1 (0.9%) 2 (0.6%)
LPV/r + RAL 1 (0.9%) 0 (0%)
LPV/r + DTG + TDF 0 (0%) 1 (0.3%)
Pre-switch suppression rate <0.001
\'S 86 (81.1%) 350 (98.6%)
LLV 3 (2.8%) 3 (0.8%)
VF 17 (16%) 2 (0.6%)
Post-switch suppression rate 0.179
\S 103 (97.2%) 352 (99.2%)
LLV 1 (0.9%) 2 (0.6%)
VF 2 (1.9%) 1 (0.3%)

Notes: Data are presented as median (IQR) or n (%) unless specified otherwise.

EFV-based regimens (76.4% vs. 67.6%; P < 0.001). The NVP-based
regimens served as a first-line ART option prior to the adoption of
EFV-based regimens in China, which may partly explain the longer ART
duration observed in PLWH with HVF (median 10 vs. 8 years,

Fig. 2. Suppression rates in PLWH before and after BIC/FTC/TAF switch. A Comparison of suppression rates in the total population (n = 461); B Suppression rates in
PLWH with virological failure before LPV/r use (n = 106); C Suppression rates in PLWH with virological failure prior to LPV/r use who achieved virological
suppressed before switching to BIC/FTC/TAF (n = 86); D Suppression rates in PLWH without historical virological failure (n = 355). McNemar-Bowker test was used
to compare suppression rate, while the ordinal logistic regression was used to assess the suppression rate change after adjusting for baseline viral load, gender, and

age; VS: virological suppression; VF: virological failure; LLV: low-level viremia.
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P < 0.001). Of note, despite these baseline differences and lower sup-
pression rate before BIC/FTC/TAF switching (81.1% vs. 98.6%,
P < 0.001), both two group achieved comparable virologic suppression
rates following switching to BIC/FTC/TAF (97.2% vs 99.2%; P = 0.179).
Those findings suggested that BIC/FTC/TAF could be generally effective
for PLWH with LPV/r-based regimens.

CD4 recovery and metabolism outcomes

The changes in CD4 counts, creatinine (CRE), glucose (GLU), tri-
glyceride (TG) and total cholesterol (TC) (pre-switch vs. post-switch)
were presented in Table 3. Overall, there was no difference in CD4
counts before and after the switch (median 603 vs. 599 cells/pL,
P = 0.632). Regarding metabolic changes, a significant increase in CRE
levels was observed [from a median of 72.4 (58.7, 82.7) pre-switch to
86.5 (77, 98.6), adjusted P < 0.001], while TG declined from 2.4 (1.8,
3.4) pre-switch to 1.8 (1.1, 2.6) post-switch (adjusted P < 0.001).
Although the median level of TG after the switch remained slightly
above the normal threshold (1.7 mmol/L), the reduction of TG could
reduce cardiovascular disease risk (Park et al., 2024). There was no
significant change observed in TC and GLU after adjusting for the
baseline age, gender, TC and GLU. Then we compared those indicators in
PLWH with LPV/r+3 TC + TDF, as this regimen was the main type
before BIC/FTC/TAF switch. Interestingly, though both switching from
TDF to TAF and the use of LPV/r would increase the level of lipids (Carr
et al.,, 1998; Surial et al., 2021), the level of lipids decreased after
switching from LPV/r+3 TC + TDF. This finding suggested switching
from LPV/r to BIC could balance even eliminate the effect of switching
from TDF to TAF on lipid.

DISCUSSION

Our multicenter retrospective study demonstrated that switching
from LPV/r-based regimens to BIC/FTC/TAF significantly improved
virological suppression rates (94.6%-98.6%, P < 0.001) and reduced TG
levels in Chinese PLWH. The improvement of suppression rates was
particularly notable among PLWH with a history of virologic failure,
where suppression rates increased from 81.1% to 97.2% (P < 0.001).

The suppression rates of PLWH with historical virologic failure
before the switch were consistent with previous studies: 83% in
SECOND-LINE trail (Boyd et al., 2013), 86% in Europe Africa Research
Network for Evaluation of Second-line Therapy (EARNEST) trail (Hakim
et al., 2018) and 87% in NADIA trail (Paton et al., 2022). Within this
subgroup, NNRTI resistance mutations were commonly observed,
frequently accompanied by NRTI resistance mutations (Paton et al.,
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2017; Tsai et al., 2023). DTG plus two NRTIs has been considered an
second-line regimen when NNRTI plus NRTI regimen failed and has
demonstrated maintained a good viral suppression, regardless of
whether the full activity of at least one NRTI was confirmed (Aboud
et al., 2019; Paton et al., 2022). However, data on BIC/FTC/TAF in this
setting remains limited.

Herein, our study provides some evidence about the efficacy of BIC/
FTC/TAF in this setting. The significant improvement in virologic
supression after switching to BIC/FTC/TAF in PLWH with historical
virologic failure suggests that BIC/FTC/TAF may have high efficacy in
settings where confirmation of NRTI activity is unavailable. The sus-
tained high suppression rate (85/86, 98.8%) in those PLWH who were
already suppressed during LPV/r use further confirms this. Besides, a
robust suppression rate of 90.0% (18/20, data not shown) with BIC/
FTC/TAF was also observed in PLWH who had virological non-
suppression with LPV/r-based regimens. Given the high barrier to
resistance of LPV/r, virological non-suppression in those PLWH may be
primarily attributed to poor adherence, unwanted side effects and
drug—drug interactions (Stebbing et al., 2007; Lathouwers et al., 2011;
Zheng et al., 2014). Therefore, we believe the virological superiority
likely stems from two benefits provided by BIC/FTC/TAF. First, BIC's
high genetic barrier to resistance might provide clinical benefits even in
those PLWH who had archived NRTI resistance mutations, as a high
suppression rate was observed in PLWH who were already suppressed
before the switch. Second, regimen simplification reduces pill burden
from typically 4-6 pills/day to a single tablet, which might potentially
improve adherence and enhance the virological outcome.

Switching from LPV/r was associated with improvements in fasting
lipids (Eron et al., 2010; Arribas et al.,, 2014; Gatell et al., 2017),
which might be attributed to the reduced interference with the normal
function of hepatic lipid-metabolizing enzymes (Loos et al., 2022). In
our study, PLWH experienced changes in all components of
LPV/r-based regimens: NRTIs were switched to FTC and TAF, while
LPV/r was switched to BIC. Since both switching from TDF to TAF and
the use of LPV/r would increase the level of lipids (Carr et al., 1998,
1999; Surial et al., 2021; Martinez-Sanz et al., 2023; Damas et al.,
2024), lipids changes might depend on whether PLWH were taking
regimens containing TDF. Interestingly, when we compared the
changes among PLWH with LPV/r+3 TC + TDF, no difference in TC
was observed, while the TG was reduced. This finding suggested the
lipid effects of switching from TDF to TAF were balanced or even
eliminated by switching from LPV/r to BIC. Overall, the reduction of
TG after switching to BIC/FTC/TAF was consistent with results re-
ported by Eric S. Daar et al. (2018), which might help reduce the risk
of cardiovascular mortality (Nordestgaard and Varbo, 2014; Park

Table 3

Changes in CD4 counts and metabolism data after the BIC/FTC/TAF switch.
Characteristics Baseline Pre-switch Post-switch P Adjusted P
Overall *
CD4 count, cells/pL 250 (98, 408) 603 (453, 790) 599 (468, 790) 0.632 0.384
CRE, pmol/L 70 (60.7, 77.7) 72.4 (58.7, 82.7) 86.5 (77.0, 98.6) < 0.001 < 0.001
TG, mmol/L 1.39 (0.9, 2.2) 2.4(1.8,3.4) 1.8 (1.1, 2.6) < 0.001 < 0.001
TC, mmol/L 4.03 (3.5, 4.7) 5.1 (4.2, 5.6) 5.0 (4.2, 5.5) 0.297 0.345
GLU, mmol/L 5.36 (4.9, 6.0) 5.6 (5.0, 6.3) 5.6 (5.1, 6.2) 0.910 0.784
LPV/r+3 TC + TDF "
CD4 count, cells/pL 267 (121, 414) 603 (440, 795) 608 (480, 811) 0.119 0.149
CRE, pmol/L 69.1 (61.0, 76.6) 73.1 (61.4, 83.2) 87.3 (77.5, 98.0) < 0.001 < 0.001
TG, mmol/L 1.4 (0.9, 2.2) 2.3(1.8,3.3) 1.8 (1.1, 2.5) < 0.001 < 0.001
TC, mmol/L 4 (3.5, 4.6) 5.1 (4.1, 5.6) 4.9 (4.2, 5.5) 0.593 0.710
GLU, mmol/L 5.4 (4.9, 6.0) 5.6 (5.0, 6.2) 5.5(5.1, 6.2) 0.182 0.967

Notes: Data were presented as median (IQR). Paired t-test was used to compare the differences in various indicators before and after the switch. A multivariable linear
regression model adjusted for age, gender, baseline viral load and index was used to estimate the average Aindicator (post-switch minus pre-switch values).
The reference ranges for metabolic parameters: CRE (creatinine, 57-97 pmol/L), TG (triglyceride, 0.57-1.71 mmol/L), TC (total cholesterol, 2.9-5.68 mmol/L), GLU

(3.9-6.1 mmol/L).

@ Data was available for 461 participants in CD4 counts and 287 in metabolism data. Pre-switch and post-switch CD4 count represented the current CD4 levels before

switching to BIC/FTC/TAF and 48 weeks after the switch.

b Data was available for 315 participants in CD4 counts and for 215 in metabolism data.
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et al., 2024). Additionally, BIC inhibits the tubular secretion of CRE
caused by, which subsequently contributed to the increase in serum
CRE observed in our study. This increased level of CRE has been
well-documented as clinically insignificant (Deeks, 2018).

There were some limitations in our study. As a single-arm retro-
spective observational study, the results may not be generalized to all
population. The study design may exclude those who discontinued BIC/
FTC/TAF before 48 weeks, which might introduce survivorship bias.
Although another study from our large cohort demonstrated a 92.5%
persistence rate of BIC/FTC/TAF at 48 weeks (unpublished), there was
still limited survivorship bias in this study. Besides, the favorable viro-
logical outcomes after the switch should be interpreted with caution,
due to the lack of historic resistance data. Potential side effects of BIC/
FTC/TAF (e.g., weight gain trends or nephrotoxicity markers beyond
creatinine elevation) were not collected, which may lead to underesti-
mation of risks associated with prolonged use. Furthermore, the obser-
vation duration in this study was short, and long-term follow-up studies
are needed to elucidate the impact on virologic response, bone mineral
density, and mental health.

However, our findings may also extend current knowledge. To our
knowledge, this is the first real-world efficacy assay of virologic efficacy
and metabolic changes associated with switching from LPV/r-based
regimens to BIC/FTC/TAF in Chinese clinical practice. This makes our
findings particularly relevant for regimen optimization in China, where
LPV/r remains widely used. Besides, the multicenter design involving
three hospitals and a larger sample size could provide more compre-
hensive data reflecting diverse clinical setting.

CONCLUSIONS

This multicenter retrospective study demonstrated that switching to
BIC/FTC/TAF could be effective across all PLWH with LPV/r-based
regimens in China. The regimen switch significantly improved virolog-
ical suppression rates among PLWH with prior virological failure, while
also effectively maintaining high suppression rates in PLWH without
such a history. Additionally, the switch led to favorable metabolic out-
comes in reducing triglyceride levels.

MATERIALS AND METHODS
Research design

This study was a multicenter retrospective observational study
aimed at evaluating the clinical outcomes of PLWH who switched from
LPV/r-based regimens to the BIC/FTC/TAF in China. As described in
Fig. 1, a total of 461 participants were screened from January 2021 to
December 2023. The inclusion criteria included: (1) PLWH currently
receiving ART with BIC/FTC/TAF; (2) prior to switching to BIC/FTC/
TAF, they had been treated with an LPV/r-based regimen; (3) the
duration of BIC/FTC/TAF treatment >1 year.

The primary objective of this study was to evaluate the viral sup-
pression outcomes in PLWH before and after the switch to BIC/FTC/
TAF. Secondary objectives involved evaluating the changes in CD4
counts, fasting glucose (GLU), fasting lipids, which included triglyceride
(TG), total cholesterol (TC), and creatinine (CRE).

Data collection

Data were extracted from the medical information systems of three
hospitals: Beijing Ditan Hospital, Hangzhou Xixi Hospital and Beijing
Youan Hospital. Gender, age, duration of ART, initial regimens, regi-
mens before switching to BIC/FTC/TAF were collected. CD4 counts, HIV
viral load, GLU, TG, TC and CRE were obtained from the medical re-
cords. CD4 cell counts in blood were determined using flow cytometry-
based assays. HIV-1-RNA levels in plasma were quantified using the
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standard Amplicor-HIV-1 Monitor assay, with a limit of detection of 40
copies/mL. GLU, TG, TC and CRE were analyzed from serum samples
using the automatic biochemical analyzer. For laboratory data (e.g. CD4
counts and HIV viral load), measurements were collected at three time
points: baseline, 48 weeks prior to the switch to BIC/FTC/TAF, and 48
weeks after the switch. Additionally, the reasons for BIC/FTC/TAF
switch and virological failure history prior to the use of LPV/r-based
regimens were extracted from medical records.

Definitions

Virological suppression (VS) was defined as HIV-RNA < 40 copies/mL.
Low-level viremia (LLV) was considered asHIV-1 RNA between 50 and 200
copies/mL. Virologic failure (VF) was defined as a consistent viral load
exceeding 200 copies/mL.

Statistical analysis

Continuous variables did not follow a normal distribution assessed
by the Shapiro-Wilk Normality Test, and were described as median
measurements and interquartile ranges (IQRs) in this study. Percent-
ages were used to describe categorical data. The comparison was
performed with the chi-squared test or Fisher's exact test for categorical
variables in Table 2. And the continuous variables comparison was
performed with Wilcoxon test in Table 2. The comparison of suppres-
sion rate was performed with McNemar-Bowker test in Fig. 2. Then,
the ordinal logistic regression was used to assess the suppression rates
changes after covariate adjustment. Paired t-test to compare the dif-
ferences in various indicators before and after the switch in Table 3.
We evaluated the impact of treatment switching on CD4 counts by
calculating per-PLWH ACD4 (post-switch minus pre-switch values). A
multivariable linear regression model adjusted for age, gender, and
baseline viral load was used to estimate the average ACD4. The same
methodology when assessing the impact of switching on GLU, TG, TC,
CRE in Table 3. A two-sided P-value <0.05 was considered statistically
significant. The statistical analyses in this study were performed using
R software, specifically employing the glm function and the MASS
package.
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