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Research progress on second-generation integrase strand
transfer inhibitor-based fixed-dose combination therapies
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Abstract

Integrase Strand Transfer Inhibitors (INSTIs) have favorable safety and tolerability profiles, potent antiviral activ-
ity, and high resistance barriers, solving the limitations of previous antiretrovirals caused by resistant mutations.
While first-generation INSTIs have exhibited emerging resistance challenges during extended clinical use, sec-
ond-generation INSTIs provide enhanced resistance barriers and extended plasma half-lives relative to their prede-
cessors. Optimized combination regimens incorporating these agents have substantially improved therapeutic con-
venience and long-term disease management in human immunodeficiency virus (HIV) care. Current investigations
focus on multiple combination strategies employing second-generation INSTIs including dolutegravir (DTG) and
bictegravir (BIC), with preliminary findings demonstrating substantial clinical benefits. The DTG/lamivudine (3TC)
dual regimen in the GEMINI and TANGO studies achieved 92.1%-99.6% virologic suppression rates at week 48,
maintaining efficacy through 144 weeks. The cabotegravir (CAB)/Rilpivirine (RPV) long-acting injectable combi-
nation in ATLAS trials demonstrated 92.5% suppression efficacy with validated every-two-month dosing intervals.
The BIC/emtricitabine/tenofovir alafenamide triple regimen in studies 1489/1490 maintained > 84% suppression
at week 144 while retaining activity against resistant variants. Real-world data confirm that these regimens main-
tained a viral suppression rate of > 90% in both treatment-naive and -experienced patients, with treatment inter-
ruption rates of < 5%. Recent advances include the US Food and Drug Administration’s approval of DTG/3TC for
use in adolescents > 12 years old and adaptive studies of CAB/RPYV in special populations. This article summariz-
es the research progress of current combination formulations based on second-generation INSTIs to provide new

therapeutic options and clinical insights for the treatment of patients with HIV.
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Introduction

Human immunodeficiency virus (HIV) remains a crit-
ical global health challenge. By the end of 2023 ™I, the
number of people infected with HIV worldwide had
reached 39.9 million, with approximately 35.5 million
diagnosed individuals receiving antiretroviral (ARV)
therapy (ART). While ART has improved clinical
outcomes and life expectancy for people living with
HIV (PLWH), the absence of curative interventions re-
quires lifelong treatment adherence. The main goal of
comprehensive acquired immunodeficiency syndrome
(AIDS) treatment is to maximize the suppression of
viral replication in PLWH using ART and supportive
treatments to rebuild and maintain immune function
to combat non-AlIDS-related diseases, as well as to
prevent adverse outcomes such as cancer and oppor-
tunistic infections . Despite international approval
of over 50 ARVs spanning ten classes P!, nucleoside
(NRTIs) and non-nucleoside reverse transcriptase
inhibitors (NNRTIs) demonstrate elevated resistance
development risks attributable to low genetic barriers
and extended exposure durations, manifesting substan-
tial resistance prevalence among both treatment-naive
individuals and those experiencing treatment failure ™!,
These limitations substantially constrain the clinical

efficacy of conventional ART regimens.

Compared with NRTIs and NNRTIs, integrase strand
transfer inhibitors (INSTIs) demonstrate superior safe-
ty profiles, enhanced antiviral potency, and elevated
genetic resistance barriers 1. These advantages effec-
tively mitigate the constraints of drug resistance in
ARV selection, establishing INSTIs as guideline-rec-
ommended first-line agents. However, emerging data
has shown resistance rates of 3.9% and 1.2% for the
first-generation INSTIs raltegravir and elvitegravir,
respectively, during extended clinical application ),

Resistance-associated mutations conferring reduced

susceptibility to first-generation INSTIs frequently
demonstrate cross-resistance to second-generation
counterparts, and prolonged administration carries
risks of treatment-emergent adverse events, collective-
ly influencing clinical outcomes and long-term treat-

ment adherence.

Second-generation INSTIs exhibit optimized pharma-
cokinetic properties including improved resistance pro-
files and extended elimination half-lives. Dolutegravir
(DTQG), the first second-generation INSTI, was recom-
mended by the World Health Organization as the pre-
ferred first-line ART backbone in 2018; 116 countries
had implemented DTG-based regimens by July 2023 71,
The development of fixed-dose combination (FDC) for-
mulations centered on second-generation INSTIs aims
to optimize therapeutic parameters through reduced pill
burden, minimized toxicity risks, cost-effectiveness,
and enhanced adherence profiles. Current FDC pro-
totypes requiring single daily administration include
DTG/lamivudine (3TC), DTG/rilpivirine (RPV), and
cabotegravir (CAB)/RPV injectable formulation, along
with triple regimens such as DTG/abacavir (ABC)/3TC,
DTG/emtricitabine (FTC)/tenofovir alafenamide (TAF),
and bictegravir (BIC)/FTC/TAF Bl These unified
pharmaceutical solutions mitigate common adherence
barriers including polypharmacy burdens and complex
dosing schedules, translating to improved treatment
persistence, superior virologic control, and attenuated

disease progression 1,

Numerous clinical trials evaluating second-generation
INSTI-based combinations are currently underway,
with preliminary outcomes demonstrating therapeutic
validity. These optimized regimens have gained in-
creasing preference among PLWH, showing significant
potential to advance AIDS therapeutic paradigms and
improve patient-centered care outcomes. This review

summarizes the research progress on second-genera-
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tion INSTI-based combination formulations to offer
evidence-based perspectives to inform clinical practice

and enhance HIV management approaches.
Two-drug combinations
DTG/3TC tablet

Dovato is a fixed-dose combination tablet con-
taining DTG and 3TC. The Phase 3 GEMINI-1
(NCT02831673) and GEMINI-2 (NCT02831764)
trials randomized ART-naive patients with HIV to
receive either DTG+3TC or DTG+TDF/FTC, with
follow-up assessments demonstrating non-inferior
viral suppression rates for DTG+3TC compared with
the rates for DTG+TDF/FTC at 48 weeks. This treat-
ment equivalence persisted through 144 weeks of
follow-up M9, supporting the role of DTG-based dual
therapy in ART simplification. The Phase 3 TANGO
trial (NCT03446573) transitioned virologically sup-
pressed (VS) PLWH to DTG/3TC, maintaining non-in-
ferior efficacy compared with continued baseline regi-
mens at 144 weeks (92.1% vs. 85.8%) !'!l. Subsequent
Phase 3 trials including SALSA (NCT04021290) [
and ASPIRE (NCT02263326) [, along with the Phase
4 DOLAM study (EudraCT 201500027435) 4, con-
sistently demonstrated non-inferiority of DTG/3TC
compared with standard regimens at 48 weeks
(SALSA: 99.6% vs. 98.8%, respectively; ASPIRE:
90.9% vs. 88.9%; DOLAM: 97.7% vs. 98.5%). The
Phase 2 ART-PRO trial (NCT03539224) transitioned
VS PLWH to DTG/3TC, achieving 90.2% viral sup-
pression at 144 weeks, including 85.7% efficacy in
3TC-resistant PLWH U5, In the Phase 2 LAMIDOL
study (NCT02527096), VS PLWH received 8-week
DTG monotherapy before switching to DTG/3TC,
maintaining 97.1% viral suppression through 48-
week follow-up "%, reinforcing DTG/3TC’s viability

for treatment simplification in stabilized popula-

tions.

The Phase 4 DYAD trial (NCT04585737) compared
DTG/3TC with B/F/TAF over 48 weeks, demonstrat-
ing comparable virologic failure rates (4% vs. 7%,
respectively) but higher drug-related adverse events
(23% vs. 3%) and emergent resistance mutations with
DTG/3TC "1, These findings underscore the necessity
for vigilant safety monitoring during regimen transi-
tion. Complementing this, the Phase 4 RUMBA study
(NCT04553081) revealed equivalent impacts on HIV
reservoirs and immune markers between regimens,
confirming DTG/3TC’s long-term safety profile as a

simplified maintenance strategy '8!,

Real-world evidence confirms the efficacy and safety
profiles of DTG/3TC regimen transitions. In one study,
post-VS switchers maintained 91.5% viral suppression
and 85.1% treatment persistence through 384 weeks of
treatment "1, Hepatitis B core antibody status showed
no clinical impact, with > 91% suppression rates sus-
tained at 24 months regardless of serostatus . Older
PLWH (> 50 years) maintained 97%-98% virologic
control at 12 months post-switch with stable CD4+

T-cell indices and zero treatment discontinuations ',

In ART-naive PLWH, the DTG/3TC regimen demon-
strates robust virologic efficacy. Phase 2 clinical trial
ACTG 5353 (NCT02582684) reported an 85.0% viral
suppression rate at 48 weeks %, while the Phase 3b
STAT trial (NCT03945981) achieved 97% suppression
over the same period ), validating its suitability for
treatment-naive populations. Multi-center cohort data
showed that the viral suppression rate reached 94%,
CD4 recovery was significant, and treatment main-
tenance rates and tolerability were superior to other
mainstream regimens after 96 weeks of treatment with
DTG/3TC, highlighting its advantages as an efficient,

low-toxicity first-line treatment option ?#. Real-world
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evidence showed comparable 144-week suppression
rates between DTG/3TC (95.9%) and B/F/TAF, but
with higher treatment retention (90.3% vs. 70%) and
an 80% reduction in tolerability-related discontinuation
risk with DTG/3TC, confirming long-term therapeutic

benefits 2%,

In treatment-naive PLWH with high baseline viral
loads (mean HIV RNA: 5.4 logl10 copies/mL), DT-
G/3TC achieved 91.4% suppression at 12 months—
equivalent to triple-drug regimens—without sig-
nificant weight or metabolic changes, offering a
simplified treatment for this subgroup ©%. Simulta-
neous complete viral suppression in both semen and
blood at 48 weeks "1 provides novel evidence for
sexual transmission prevention. The DANCE trial
(NCT03682848) established comparable safety and
efficacy in ART-naive adolescents (12—18 years) to
adult populations, leading to the April 2024 US Food
and Drug Administration (FDA) approval of Dovato as
the only single-tablet regimen for HIV-infected adoles-
cents > 12 years (weight > 25 kg) ?*l. Recent findings
further indicate that even with baseline low-frequency
M184V/I mutations, DTG/3TC demonstrated a 3.3%
virologic failure rate at 48 weeks without emergent in-
tegrase or lamivudine resistance mutations, supporting
its reliability in PLWH with prior 3TC resistance but

undetected baseline mutations 1.

DTG/RPYV fixed-dose combination tablet

The DTG/RPV fixed-dose combination tablet consists
of 50 mg of the INSTI DTG and 25 mg of the NNRTI
RPV, marketed as Juluca. This formulation serves as
long-term maintenance therapy for HIV-1-infected
adults who have maintained viral suppression on stable
ART for > 6 months, without history of virologic fail-
ure or documented resistance to NNRTTs or INSTTs 2%,

The regimen received US FDA approval in November

2017 as the first dual-drug single-tablet regimen and
obtained NMPA approval for domestic use in China on

October 21, 2022 B,

The initial Phase 3 trial (NCT02741557) established
bioequivalence between the FDC and separate compo-
nent tablets, demonstrating comparable pharmacokinetic
profiles and favorable tolerability over 12 days 2. Sub-
sequent investigation through the multinational WIS-
ARD open-label switch study (32 centers across seven
European countries) evaluated virologic efficacy in VS
PLWH harboring the K103N mutation. Participants
were randomized to switch to DTG/RPV or maintain
protease inhibitor (PI)-based regimens; comparable 48-
week virologic suppression rates (88.4% vs. 88.9%,
respectively) confirmed maintained efficacy in muta-
tion-positive PLWH who transitioned . Real-world
evidence from the US-based TANDEM cohort (24
centers) further validated these findings, showing 93%
maintained suppression post-switch with a 3% discon-
tinuation rate primarily attributed to individual prefer-
ence rather than therapeutic failure 4. These collective
data support DTG/RPV’s role as an effective simplified
treatment offering reduced toxicity while maintaining

virologic control.

CAB/RPV injection

The US FDA approved CAB/RPV injection under the
brand name Cabenuva in 2021; it is currently the sole
authorized complete long-acting regimen indicated for
VS maintenance therapy in treated PLWH. No clin-
ically significant pharmacokinetic interactions were
observed between oral CAB and oral RPV, supporting
the exploration of this dual-agent regimen for sus-
tained viral suppression 3. The Phase 2b LATTE trial
(NCTO01641809) conducted across 49 US and Canadi-
an sites demonstrated that oral CAB/RPV maintained

viral suppression in PLWH with an 86% efficacy rate
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at 96 weeks 9. The subsequent Phase 2b LATTE-2
trial (NCT02120352) across 50 sites in five countries
revealed that injectable CAB/RPV administered ev-
ery 4 or 8 weeks showed comparable efficacy to daily
triple-drug oral therapy in VS PLWH, with favorable
tolerability and therapeutic cerebrospinal fluid con-
centrations achieving viral control in cerebrospinal
fluid P73 In the multinational Phase 3 FLAIR trial
(NCT02938520) involving treatment-naive PLWH,
subjects initially achieving suppression through oral
therapy transitioned to monthly CAB/RPV injections
following 1 month of oral lead-in. At the 124-week
follow-up, 99% of participants maintained viral sup-
pression, confirming CAB/RPV’s durability and safety

as maintenance therapy P,

Another Phase 3 trial, ATLAS (NCT02951052), inves-
tigated monthly CAB/RPYV injections in treatment-ex-
perienced PLWH. At week 48, the injection group
achieved 92.5% viral suppression, demonstrating
non-inferiority to the daily oral regimen, supporting
the exploration of simplified administration meth-
ods M. The subsequent Phase 3b ATLAS-2M trial
(NCT03299049) compared monthly and bimonthly
CAB/RPV injections across 13 countries in VS PLWH;
both regimens maintained comparable efficacy and
safety through 152 weeks of follow-up ®!, confirm-
ing sustained viral suppression beyond 3 years. The
bimonthly CAB/RPV regimen was compared with B/
F/TAF in the Phase 3b SOLAR trial (NCT04542070)
across 118 sites in 14 countries, and 1-year viral
suppression rates were comparable between groups
(98.88% vs. 99.55%, respectively) 2. Additionally, the
Phase 1/2 IMPAACT 2017 trial (NCT03497676) as-
sessed CAB/RPV injections in VS adolescent PLWH (>
12 years, > 35 kg). Pharmacokinetic profiles and safety
data supported extending the adult dosing schedule to
this population ™!, broadening CAB/RPV’s potential
applicability.

Real-world data demonstrate that in treatment-naive
adolescent PLWH, the CAB/RPV long-acting inject-
able regimen achieved complete treatment mainte-
nance and viral suppression rates with no resistance
risk and favorable safety profiles; transient viremia
was observed in 28% of cases, supporting its reliabil-
ity as a therapeutic option for this population 4. In
treatment-experienced PLWH, the CAB/RPV regimen
maintained complete viral suppression, confirming the
clinical viability of switching; however, the 48-week
treatment maintenance rate in this cohort was 79.2%,
with higher discontinuation rates 1. For PLWH with
suboptimal oral therapy adherence, the CAB/RPV
long-acting injectable regimen demonstrated over
85% sustained treatment and viral suppression rates at
48 weeks, highlighting its clinical utility in substan-
tially improving adherence through reduced dosing

frequency 61,

Among Polish PLWH, the A6 virus subtype constitutes
> 50% of cases, typically carrying the L741 mutation
that confers significantly elevated RPV resistance rates;
this translates to approximately 40% of the population
being at risk for CAB/RPV treatment failure, indicat-
ing the need for cautious regimen use under regional
genetic surveillance 7. PLWH transitioning from
DTG/RPV to CAB/RPV rapidly developed treatment
failure in one study “®, further emphasizing the CAB/
RPV regimen’s limitations in resistance management.
The applicability of this regimen in resistant popula-

tions still requires further long-term clinical validation.
Three-drug combinations

DTG/ABC/3TC tablet

The DTG/ABC/3TC combination tablet, marketed as

Triumeq, received US FDA approval in 2014. This
FDC comprises two NRTIs (ABC and 3TC) and an IN-
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STI (DTG). Clinical trials have primarily evaluated its
therapeutic efficacy against alternative ART regimens.
The pivotal Phase 3 SINGLE trial (NCT01263015)
demonstrated superior 144-week virologic suppres-
sion rates in treatment-naive PLWH receiving DTG/
ABC/3TC compared with the rates in those receiving
efavirenz (EFV)/TDF/FTC (71% vs. 63%, respective-
ly) ™. In the multinational ARIA trial (NCT01910402),
treatment-naive females (> 18 years) randomized to
DTG/ABC/3TC had significantly higher 48-week vi-
rologic suppression than those receiving atazanavir/
ritonavir plus TDF/FTC (81.9% vs. 71.3%), with
comparable safety profiles between groups B%. The
Spanish SYMTRI study (EudraCT 2018-001645-14)
established the non-inferiority of DTG/ABC/3TC com-
pared with Pl-based regimens, with comparable 48-
week virologic suppression rates in adult PLWH (81.9%
vs. 79.5%) P The STRIIVING trial (NCT02105987)
evaluated VS PLWH transitioning to DTG/ABC/3TC
either immediately or after 24 weeks of maintaining
their current regimen; non-inferior virologic suppres-
sion was maintained at both 24 (85% vs. 88%) and 48
weeks (83% vs. 92%) B2, While having comparable
efficacy to various ART regimens, DTG/ABC/3TC
requires mandatory HLA-B*5701 screening before
initiation to prevent ABC-associated hypersensitivity.
In 2023, the US FDA granted tentative approval for
Triumeq PD dispersible tablets, expanding treatment

options for pediatric HIV populations.

DTG/FTC/TAF

Kocitaf, launched in South Africa and Laos in 2019,
is a single-tablet regimen containing DTG, FTC, and
TAF; it is also the first drug to combine DTG and TAF.
A US multicenter Phase 2 clinical trial (NCT02397694)
and a multinational, multicenter Phase 3 clinical trial
(NCT02607956) both evaluated this combination in

treatment-naive PLWH. Patients were randomly as-

signed to receive either the BIC regimen or the DTG
regimen, with the DTG group receiving DTG/FTC/
TAF and the BIC group receiving BIC/FTC/TAF. The
Phase 2 trial demonstrated that the viral suppression
rate at 24 weeks for the DTG group was slightly lower
than that for the BIC group (93.9% vs. 96.9%, re-
spectively), with both regimens showing high efficacy
and well-tolerated safety profiles 3!, The Phase 3
trial (NCT02607956), with 144 weeks of follow-up,
showed the DTG group had a slightly higher vi-
ral suppression rate than the BIC group (84.0% vs.
81.9%) B4, A single-center clinical trial conducted in
treatment-naive PLWH (DUALITY) also found that
the DTG/FTC/TAF regimen demonstrated equivalent
efficacy in reducing the viral reservoir compared with
the DTG+3TC two-drug regimen and improved im-
mune activation; at 48 weeks, the viral suppression
rate was 100% in both regimens, confirming the reli-
ability and non-inferiority of the three-drug regimen

as a standard treatment option 5!,

The Phase 3 ADVANCE clinical trial (NCT03122262)
conducted in South Africa randomized treatment-naive
PLWH to receive either DTG/FTC/TAF, DTG/FTC/
TDF, or EFV/FTC/TDF. During 96 weeks of fol-
low-up, the three groups demonstrated similar viral
suppression rates (78.6%, 78.3%, and 73.5%, respec-
tively), with the DTG/FTC/TAF group exhibiting re-
duced changes in bone mineral density compared with
the other groups P%. In a multinational study involv-
ing pregnant PLWH (IMPAACT 2010), a comparable
regimen was implemented; here, the DTG/FTC/TAF
regimen showed the lowest incidence of inadequate
prenatal weight gain and the lowest risk of adverse
pregnancy outcomes, although it presented a signifi-
cantly higher rate of being overweight or obese at 50
weeks postpartum compared with alternative regi-
mens B, Compared with EFV/FTC/TDF, the DTG/
FTC/TAF regimen significantly enhanced infant spi-
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nal bone mineral content while promoting length and
weight growth, with no observed adverse effects on
renal function or obesity risk. This evidence supports
the potential of this regimen as a protective strategy
for maternal-infant health ®®. These findings confirm
that DTG/FTC/TAF maintains equivalent efficacy to
established ART regimens, offering PLWH expanded

therapeutic options.

B/F/TAF

Biktarvy (B/F/TAF) is a fixed-dose combination con-
taining the NRTIs FTC and TAF with the INSTI BIC
that received US FDA approval in February 2018.
The clinical efficacy trials for B/F/TAF were first con-
ducted in PLWH who had achieved VS through other
ART regimens. In Phase 3 trials 1844 (NCT02603120)
and 1878 (NCT02603107), PLWH switching to B/F/
TAF maintained viral suppression rates of 98.9% B
and 98.3% % respectively, at week 48, demonstrating
non-inferiority to DTG-based regimens. Trial 1844
further showed PLWH maintained viral suppression >
99% through 168 weeks of follow-up !, confirming
sustained efficacy. A Phase 2/3 trial (NCT02881320)
across 22 South African hospitals involving 100 VS
pediatric PLWH (618 years old) reported 100% viral
suppression at week 48 62, The multicenter Phase 3
trial 1961 (NCT02652624) observed comparable out-
comes in VS female PLWH, with 98.3% maintaining
suppression at week 48 31, Trial 4030 (NCT03110380)
demonstrated 99.6% suppression at week 48 when
switching from DTG/FTC/TAF to B/F/TAF 4. Sub-
sequent Phase 3 trials 4449 (NCT03405935) and
Phase 3b 4580 (NCT03631732) evaluated 86 older VS
individuals (> 65 years old) from five countries and
331 African American PLWH, respectively, showing
74.4% suppression at week 96 in older adults © and
94.5% suppression at week 48 in the African American

cohort ©°1, A Phase 1b trial (NCT03960645) involving

33 VS pregnant PLWH revealed that despite lower
plasma concentrations during pregnancy compared
with those postpartum, the regimen maintained 100%
viral suppression without dose adjustment, confirming

its safety and efficacy in this population 7,

Two clinical trials involving ART-naive PLWH treated
with B/F/TAF (trial 1489: NCT02607930, 629 pa-
tients across 122 centers in nine European countries;
1490: NCT02607956, 645 PLWH across 126 centers
in ten countries) demonstrated non-inferiority to two
DTG-containing regimens at week 144, with no emer-
gent resistance or discontinuations because of adverse
events P, supporting its use in ART-naive populations.
Five-year follow-up data revealed maintained viral
suppression rates of 97% in African American PLWH
(despite 11% having < 85% adherence) and 100% in
Hispanic/Latino PLWH, alongside favorable metabol-
ic safety and tolerability, confirming long-term utility
in underserved populations %, The Spanish Phase 4
BIC-NOW trial (NCT06177574) achieved 98.3% vi-
ral suppression at 48 weeks in 208 newly diagnosed
PLWH, with high adherence (90/100) and satisfaction
scores (100/100) 1, Ttaly’s Rainbow study (EudraCT:
2019-003614-14) reported 90% viral suppression at 48
weeks in 30 PLWH without resistance mutations . A
Chinese rapid-initiation trial (ChiCTR2000038711) in
300 men who have sex with men PLWH showed su-
perior efficacy and safety for B/F/TAF compared with
those for EFV/3TC/TDF (95.9% vs. 79.2% suppres-
sion, respectively) "!. Croatian real-world data con-
firmed 91.3% suppression with BIC/FTC/TAF and no
treatment interruptions, validating its rapid-initiation
potential 2. A recent Phase 3 non-inferiority study
(NCT04233879) comparing B/F/TAF with Doravirine/
Islatravir showed comparable 48-week suppression
rates (88.3% vs. 88.9%), with B/F/TAF demonstrat-
ing better CD4 recovery, lower lymphopenia risk, and

fewer adverse event-related discontinuations *l. These
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findings position B/F/TAF as an optimal choice for
rapid ART initiation in newly diagnosed PLWH, offer-

ing high efficacy, safety, adherence, and satisfaction.

Trials 1489, 1490, 1844, 1878, 4030, 4449, and 4580
included participants harboring HIV strains with inte-
grase resistance mutations who demonstrated sustained
viral suppression through 48 weeks of B/F/TAF ther-
apy. The recent Phase 4 PIBIK trial (EudraCT: 2018-
004732-30) further revealed that in populations exhib-
iting multiple NRTI resistance mutations, transition to
B/F/TAF achieved a 100% virological suppression rate
at 24 weeks that was maintained through 48 weeks.
However, this regimen showed significantly higher
rates of drug-related adverse events and treatment dis-
continuations compared with PI-containing regimens,
requiring careful consideration of long-term applica-
bility based on individual profiles ™. Real-world lon-
gitudinal data demonstrated that B/F/TAF maintained
94% viral suppression at 144 weeks as a switch strate-
gy with preserved efficacy in PLWH with pre-existing
NRTI resistance; however, discontinuations because
of toxicity remained elevated, highlighting the impor-
tance of ongoing tolerability monitoring "*.. Beyond
therapeutic applications, B/F/TAF shows potential
for HIV prevention in seronegative populations. Two
Chinese clinical trials (ChiCTR2100048080 "% and
ChiCTR2200059994 ") demonstrated B/F/TAF as a
viable post-exposure prophylaxis option, demonstrat-

ing favorable safety profiles and tolerability.

In conclusion, second-generation INSTI-based combi-
nation regimens have established clinical advantages
in HIV/AIDS management and prevention, offering
clinicians and PLWH expanded therapeutic options.
While several agents have achieved designation as
core ARVs or complete regimens in current guidelines,
critical questions persist regarding optimal dosing

strategies, ideal combination partners, appropriate tar-

get populations, optimal utilization of long-acting for-
mulations, adverse effect profiles, resistance potential,
and cost-effectiveness. Future clinical investigations
should evaluate the safety and efficacy of second-gen-
eration INSTI-based regimens in special populations,
including pregnant individuals, pediatric PLWH, older
populations, and PLWH with significant comorbidities
such as cardiovascular disorders and diabetes mellitus
to inform precision medicine approaches. Additionally,
ongoing exploration of optimized drug combinations
through strategic integration of ARVs with comple-
mentary mechanisms could preserve potent antiviral ef-
ficacy while improving long-term safety and tolerabili-
ty. As emerging clinical trial data accumulate alongside
real-world evidence, second-generation INSTI-based
combinations are poised to advance the formulation
of increasingly effective HIV prevention and control

strategies.
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