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In the next 6 months, how 
many days will I need to worry 
about taking my medication?
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‡
BIC/LEN in PWH Switching From B/F/TAF: Study Design

ARTISTRY-2 (GS-US-621-6290): Phase 3, randomized, double-blind study (U.S.)1

Week 48Week 0

B/F/TAF for 
≥6 months

N=5461

EBT
(Primary endpoint)

R
2:12

BIC/LEN FDC QD 
(75 mg/50 mg)a

and placebo-to-match 
B/F/TAF1

B/F/TAF FDC QD
(50 mg/200 mg/25 mg)
and placebo-to-match 

BIC/LEN1

BIC/LEN FDC QD 
(75 mg/50 mg)2

Adults with VS for 6 months1

VL <50 c/mL1

On B/F/TAF1

No history of exposure to LEN or 
resistance to BIC or TAF1

No history of chronic HBV infection1

eGFR ≥30 mL/min1

Primary Outcome:1 Proportion of participants with HIV-1 RNA ≥50 c/mL at Week 48 (FDA Snapshot)

Secondary Outcomes:1 Proportion of participants with HIV-1 RNA <50 c/mL at Weeks 48 and 96, and with ≥50 c/mL at Week 96 (FDA Snapshot)
Change from baseline in CD4 Count at Weeks 48 and 96 
AEs through Weeks 48 and 96

March 2024 
– ongoing1

Randomization phase1 Extension phase1

aParticipants will receive a 2-day oral loading dose of LEN 600 mg on Day 1 and on Day 2 in addition to BIC/LEN FDC
EBT, end of blinded treatment; STR, single tablet regimen; VL, viral load; VS, virologic suppression
1. NCT06333808. https://clinicaltrials.gov/study/NCT06333808 (accessed May 21, 2024); 2. Data on file. Gilead Sciences, Inc.

Outcomes: Safety and efficacy of BIC/LEN FDC in virologically suppressed PWH1 Randomized, double-blind, 
multicenter study1

N=5461

GO BACK



PublicPublic

DOR/ISL (100 mg/0.25 mg) 
Phase 3 Studies for HIV-1 Treatment

* Study numbers are hyperlinks to CinicalTrials.gov
DOR: doravirine; ISL: islatravir; ART: antiretroviral therapy; BIC: bictegravir; FTC: emtricitabine; TAF: tenofovir alafenamide

Study* Study Intervention Design Population Sample Size

0511 DOR/ISL (100 mg/0.25 mg) QD
compared with baseline ART

Open-label; 2:1 randomization Virologically 
Suppressed 

N=501

0522 DOR/ISL (100 mg/0.25 mg) QD
compared with BIC/FTC/TAF Blinded; 2:1 randomization Virologically 

Suppressed N=501

0533 DOR/ISL (100 mg/0.25 mg) QD
compared with BIC/FTC/TAF

Blinded; 1:1 randomization ART-naive N=500

0544 DOR/ISL (100 mg/0.25 mg) QD
Open-label, single arm, 

de-escalation from 
DOR/ISL (100 mg/0.75 mg)

Virologically 
Suppressed 

N~650

1. Study 051 ClinicalTrials.gov. Accessed 1/25/2024
2. Study 052 ClinicalTrials.gov. Accessed 1/25/2024
3. Study 053 ClinicalTrials.gov. Accessed 1/25/2024
4. Study 054 ClinicalTrials.gov. Accessed 1/25/2024

https://clinicaltrials.gov/study/NCT05631093?term=islatravir%20doravirine&rank=9
https://clinicaltrials.gov/study/NCT05630755?term=islatravir%20doravirine&rank=11
https://clinicaltrials.gov/study/NCT05705349?term=islatravir%20doravirine&rank=10
https://clinicaltrials.gov/study/NCT05766501?term=islatravir%20doravirine&rank=2
https://clinicaltrials.gov/study/NCT05631093?term=islatravir%20doravirine&rank=9
https://clinicaltrials.gov/study/NCT05630755?term=islatravir%20doravirine&rank=11
https://clinicaltrials.gov/study/NCT05705349?term=islatravir%20doravirine&rank=10
https://clinicaltrials.gov/study/NCT05766501?term=islatravir%20doravirine&rank=2
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OFID 2018; DOI: 10.1093/ofid/ofy247

2018



Graham SM et al. Journal of the International AIDS Society 2023, 26(S2):e26099

n = 700
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ISL/LEN Long-Acting Oral Weekly in VS PWH

36

Phase 3, Randomized, Double-blind, Active-control, Multicenter Study 
to Evaluate Efficacy, Safety, and PK of ISL/LEN in VS PWH (N=600)1,2

n=300

n=300

Key Inclusion Criteria

VS PWH

≥18 years old

On B/F/TAF for 
≥24 weeks

HIV-1 RNA <50 c/mL 
for ≥24 weeks

No prior VF

Primary Endpoints:
• % with HIV-1 RNA ≥50 c/mL 

at W48
Secondary Endpoints: 
• % with HIV-1 RNA ≥50 c/mL 

at W96 
• % with HIV-1 RNA <50 c/mL 

at W48 and W96
• Change from BL CD4 cell 

count at W48 and W96
• % discontinuation of ISL/LEN 

due to TEAEs
• PK and PROsa

1:1

W0 W48

Open-label 
Extension Phase

Visits Q12WW96

Secondary 
Endpoint

ISL/LEN QW

B/F/TAF QD
ISL/LEN QW

aPROs are an exploratory endpoint
BL, baseline; PK, pharmacokinetics; PRO, participant-reported outcome; QD, every day; QW, every week; Q12W, every 12 weeks; TEAEs, treatment-emergent adverse events; VF, virologic 
failure; VS, virologically suppressed; W, week 
1. NCT06630286. https://clinicaltrials.gov/study/NCT06630286 (accessed October 08, 2024); 2. Data on file

Primary
Endpoint

+ B/F/TAF placebo QD

+ ISL/LEN placebo QW

ISLEND-1: Phase 3 ISL/LEN LAO QW Study Design

https://clinicaltrials.gov/study/NCT06630286
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ISL/LEN Long-Acting Oral Weekly in VS PWH

37

ISLEND-2: Phase 3 ISL/LEN LAO QW Study Design

n=300

n=300

Key Inclusion Criteria

VS PWH

≥18 years old

SoCa oral treatment for 
≥24 weeks

HIV-1 RNA <50 c/mL 
for ≥24 weeks

No prior VF

Primary Endpoints:
• % with HIV-1 RNA ≥50 c/mL 

at W48
Secondary Endpoints: 
• % with HIV-1 RNA ≥50 c/mL 

at W96 
• % with HIV-1 RNA <50 c/mL 

at W48 and W96
• Change from BL CD4 cell 

count at W48 and W96
• % discontinuation of ISL/LEN 

due to TEAEs
• PK and PROsb

1:1

W0 W48

Open-label 
Extension Phase

Visits Q12WW96

Secondary 
Endpoint

ISL/LEN QW

SoCa

aSoC oral regimen: INSTI + 1 or 2 NRTIs, boosted PI + 2 NRTIs, or NNRTI + 2 NRTIs bPROs are an exploratory endpoint
BL, baseline; PK, pharmacokinetics; PRO, participant-reported outcome; QW, every week; Q12W, every 12 weeks; SoC, standard of care; 
TEAEs, treatment-emergent adverse events; VF, virologic failure; VS, virologically suppressed; W, week 
1. NCT06630299. https://clinicaltrials.gov/study/NCT06630299 (accessed October 08, 2024); 2. Data on file

Primary
Endpoint

ISL/LEN QW

Phase 3, Randomized, Open-Label, Active-control, Multicenter Study to 
Evaluate Efficacy, Safety, and PK of ISL/LEN in VS PWH (N=600)1,2

https://clinicaltrials.gov/study/NCT06630299
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QW

NNRTI, non-nucleoside reverse transcriptase inhibitor, NRTTI, nucleoside reverse transcriptase translocation inhibitor
*In partnership with Gilead Sciences, ** NRTTI to be determined
1. Diamond T, et al. CROI 2021 

MK-8507 (Ulonivirine): Investigational NNRTI
 Novel, potent NNRTI with activity against common NNRTI 

resistance-associated variants1

 Expected to have a clinical virologic profile similar 
to doravirine with less frequent dosing (QW)1

ULO
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‡
Treatment Pipeline Data Presented at AIDS 2024: GS-1720 and GS-4182

4
0

Phase 1 pharmacokinetic and nonclinical pharmacology studies HIV Treatment

aMean EC50 fold change relative to wild type was 2.7 for E92Q, 2.5 for Y143R, 1.0 for Q148R, 1.9 for N155H, 2.0 for R263K, 1.8 for E92Q/N155H, 9.5 for E138K/Q148K and 5.5 for G140S/Q148R
EC50, effective concentration of half maximal response; QW, once weekly. 1. Hansen D, et al. AIDS 2024, Abstract and Poster THPEA025; 2. Zhang H, et al. AIDS 2024, Poster WEPEB116; 
3. Subramanian R, et al. AIDS 2024, Abstract and Poster WEPEA031; 4. Shaik N, et al. AIDS 2024, Poster WEPEB117; 5. Data on file. Gilead Sciences, Inc.

GS-4182
A novel, oral weekly LEN  prodrug3,4

GS-1720 
A novel, oral weekly INSTI1,2

Once per week

• Potent INSTI (IC50 = 6.2 ± 0.4 nM)
• Potential high in vitro barrier to resistance 

similar to BIC5

• Activity against common INSTI-R site-
directed HIV-1 mutantsa

• Median t½: 9.3 days

Dosing

Profile

Safety Favorable safety profile and well tolerated at 
doses up to 1350 mg in Phase 1

Once per week

• Novel, solubilizing prodrug with greater 
intestinal LEN absorption and improved 
systemic exposure in comparison with oral LEN

• Smaller tablet size may reduce pill burden
• Median LEN t½ ~11 days

Well tolerated with a favorable safety profile at 
doses of 200 or 400 mg QW in Phase 1

GS-1720 and GS-4182 are being developed as a first-in-class QW 
oral INSTI + capsid inhibitor combination for HIV treatment, moving into Phase 2 Click for 

study info
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Oral Weekly GS-1720 + GS-4182 in Virologically Suppressed PWH1

Phase 2 Study Design (Data presented on this slide were not part of the AIDS 2024 program)

41

aParticipants will receive a 1-day oral loading dose of GS-1720 (1300 mg) and GS-4182 (600 mg) on Day 1
QW, once weekly; STR, single tablet regimen; VS, virologically suppressed
1. NCT06544733. https://clinicaltrials.gov/study/NCT06544733 (accessed August 12, 2024); 2. Data on file. Gilead Sciences, Inc.

WONDERS 1 (GS-US-695-6509): Phase 2/3 randomized study

2:1

N=50

N=25

Week 24Week 0
(primary endpoint)

Open-label randomized phase Open-label extension phase

Week 48
(secondary endpoint)

GS-1720, a novel and potent INSTI, and GS-4182, a novel oral QW LEN prodrug, are being developed as a 
first-in-class QW oral INSTI + capsid inhibitor combination for HIV treatment

GS-1720/GS-4182 oral QW STR

Outcomes
Primary: HIV-1 RNA ≥50 c/mL at Week 24 (FDA Snapshot)
Secondary: HIV-1 RNA ≥50 c/mL at Week 12 and Week 48 (FDA Snapshot)

Estimated Start:
September 2024VS PWH on B/F/TAF

N=75

• Adults ≥18 years old
• HIV-1 RNA <50 c/mL for ≥24 weeks
• B/F/TAF use for ≥24 weeks
• CD4 count ≥200 cells/mm3

• No history of exposure to LEN, GS-
1720 or GS-4182

• No documented INSTI resistance or 
failure 

• No active or history of chronic HBV 
infection

• eGFR ≥60 mL/min

GS-1720 (650 mg) + 
GS-4182 (300 mg) oral QWa

B/F/TAF oral QD
(50 mg/200 mg/25 mg)

Countries participating in Phase 2: 
Canada, Puerto Rico, United States2
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VH-184 VH 079N6LSCAB-ULA VH-310

ViiV Pipeline 
Core INSTIs and innovative ARV partners

See notes for footnotes
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; CYP3A4, cytochrome P450 3A; FTiH, first time in human 
LDL-c, low-density lipoprotein cholesterol; MDZ, midazolam; PiB, powder-in-bottle, TC, triglycerides; ULN, upper limit of normal07/24

VH-310

VH-499 selected to partner with an INSTI for a Q1-2M self-administered 
regimen1–3

/ Both VH-280 an VH-499 did not inhibit or 
induce CYP3A4, while exposures exceeded 
the anticipated therapeutic target

/ VH-280 and VH-499 were generally well 
tolerated after single and multiple oral doses; 
no serious AEs and no withdrawals due to 
AEs were recorded* and laboratory 
abnormalities were most Grade 1 or 2ꝉ

44
1. Wang C, et al. AIDS 2024 Poster WEPEA0272; 2. Thakkar N, et al. AIDS 2024 Poster WEPEB105;

3.Griesel R, et al. AIDS 2024 Poster THPEB093. 

VH-499
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VH-184 VH-310 VH 079N6LSVH-499

ViiV Pipeline 
Core INSTIs and innovative ARV partners

CAB-ULA exhibited slower absorption and longer t1/2

than the CAB200 IM (currently approved CAB 
formulation2), with flatter PK profiles1

CAB-ULA t1/2 for SC and IM was predicted to be 
>6x and >2x the t1/2 of CAB200 IM, respectively1,2,b

CAB-ULA IM was better tolerated than SC and was 
comparable to the currently approved CAB200 IM 
ISR profile2, despite higher single doses of CAB-ULA1

A new CAB-ULA formulation was administered SC or 
IM in an open-label, single-dose, 
dose-escalation Phase I study1

The new CAB-ULA formulation exhibited favourable tolerability and safety, 
with a PK profile that supports dose intervals of ≥4 months1

aError bars before Week 2 are not displayed for visibility bCurrent follow-up time is insufficient to calculate final t1/2 value for CAB-ULA 
BQL, below quantification limit of 0.025 µg/mL; ISR, injection-site reaction; n, number of participants with valid PK parameters; PI, prediction interval 
PK, pharmacokinetics; t1/2, half-life

Observed median and range (error bar)
dose-normalised to 1600 mga

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time after long-acting injection, weeks

BQL
0.025

0.2

2

20 CAB200 IM median and 90% PI
800 mg CAB-ULA SC (n=8)
800 mg CAB-ULA IM (n=8)
1200 mg CAB-ULA SC (n=8)
1200 mg CAB-ULA IM (n=8)

CA
B 
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07/24

CAB-ULA

49
1. Han K et al. CROI 2024 Presentation 130 

2. Vocabria EU SmPC. March 2024 

Ultra long-acting CAB exhibits a PK profile that supports 3x/year dosing1
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Potential LA drug Class
VH-937 MI
VH-280 CAI
VH-499 CAI
N6LS VH-109 bNAb
VH-079 bNAb
VH-310 INSTI
VH-184 INSTI

Q6M

INSTI

INSTI

INSTI

INSTI

bNAb

bNAb

bNAb

bNAb

0 4 8 12 16 20 24

VH-184

VH-310 CAB prodrug

GS-1219

GS-3242

TER OPA VIMA B

ZINLIR VIMA B

N6LS (VH -109)  PH20

VH-079

Dosing interval (weeks)



VH 079N6LSVH-499CAB-ULA VH-310VH-310

ViiV Pipeline 
Core INSTIs and innovative ARV partners

Phase I, first-time-in-human study and 
antiviral activity in vitro1, 2

Early findings support the safety of 
VH-184 with mild AEs1

VH-184 demonstrated potent in vitro
antiviral activity that was comparable to 
DTG and CAB and a resistance profile that 
retained antiviral activity against second-
generation INSTI-resistant isolates2

Antiviral activity of VH-184 against a panel of HIV-1 molecular 
clones harbouring INSTI-resistant associated mutations2*

VH-184 is a third-generation INSTI with long-acting potential and a
resistance profile distinct from second-generation INSTIs

*Clinical isolate populations and clonal variants originated from SAILING and DAWNING Phase III studies. Blank bars represent the variants which were not tested
AE, adverse event; DTG, dolutegravir; IC50, half-maximal inhibitory concentration
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Rilpivirine VH-184 Dolutegravir Cabotegravir Elvitegravir
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1. Rogg L, et al. AIDS 2024. Abstract XX 
2. Seki T, et al. AIDS 2024. Abstract XX

VH-184 is a potent third-generation INSTI with a resistance profile distinct 
from prior INSTIs

VH-184



VH-184 VH 079N6LSVH-499CAB-ULA VH-310

ViiV Pipeline
Core INSTIs and innovative ARV partners

07/24

SC injections of both VH-310 formulations delivered similar CAB PKs of long duration, with an estimated 
apparent half-life >28 weeks, and exhibited good tolerability1

53
1. Baker M, et al. AIDS 2024 Poster WEPEA028; 2. Invega Hafyera US Prescribing Information August 2021

3. Aristada US Prescribing Information February 2020



VH-184 VH 079VH-499CAB-ULA VH-310
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-2.0
-1.8
-1.5
-1.3
-1.0
-0.8
-0.5
-0.3
0.0
0.3

BL Day 1
(24 h)

Day 3 Day 6 Day 9 Day 11 Day 14

40 mg/kg IV

280 m g (~4 m g/kg) IV

700 m g (~10 mg/kg)  IV

70 mg (~1 mg/kg) IV

700 m g (~10 mg/kg)  S C

Pa
rt

 1
Viral dynamic measures, 
median (range)1

Part 1 Part 2

N6LS 40 mg/kg IV 
(n=8)

N6LS 280 mg IV
(~4 mg/kg*)

(n=6)

N6LS 700 mg IV 
(~10 mg/kg*)

(n=16)

N6LS 70 mg IV 
(~1 mg/kg*)

(n=16)

N6LS 700 mg SCꝉ

(~10 mg/kg*)
(n=16)

Viral nadir from BL, log10 c/mL −1.72 (−2.60, −0.60) −1.18 (−2.18, −0.30) −1.54 (−2.22, −0.41) −0.43 (−1.29, −0.12) −0.50 (−2.13, −0.09)
Time to viral nadir, days 16 (5−21) 9 (7−16) 9 (6−27) 7 (2−23) 9 (1−50)
Time to viral rebound among 
responders, days 35 (12−78) [n=8] 18 (14−29) [n=5] 22 (14−43) [n=14] 13 (10−22) [n=7] 17 (11−63) [n=8]

Pa
rt

 2

*For a 70 kg individual; ꝉLower exposures observed with SC vs IV administration were due to first-pass lymphatic elimination
BL, baseline; IV, intravenous; VL, viral load

ViiV Pipeline 
Core INSTIs and innovative ARV partners

07/24

N6LS (VH-109) demonstrated 
broad and potent 
neutralising activity in vitro2; 
/ Neutralisation of up to 98% of viral 

strains*2

Dose-dependent antiviral activity1

541. Leone P, et al. CROI 2024. Oral 117 

N6LS (VH-109), a potent novel bNAb with ultra long-acting potential showed 
robust antiviral efficacy in the BANNER study1

N6LS
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‡
Teropavimab and Zinlirvimab

bNAb Susceptibility Breadth2,a

Investigational bNAbs

The efficacy and safety of TAB + ZAB + LEN have been 
evaluated in a Phase 1b proof-of-concept study2

TAB ZAB

aData from CATNAP CombiNAber
bNAb, broadly neutralizing antibody; IC, inhibitory concentration; TAB, teropavimab; ZAB, zinlirvimab
1. Gautam R, et al. Nat Med 2018; 24(5): 610-6; 2. Eron J, et al. CROI, 2024, Oral 120; 3. Selzer L, et al. CROI 2023. Poster 580

bNAbs

CD4-binding site
of gp1201,2

V3 glycan 
of HIV-1 Env1,2

Extended half life of combination may allow for 6-monthly dosing1,2

Target

Dosing

Approximately 50% of clade B viruses are highly 
susceptible to both TAB and ZAB, while over 90%

are highly susceptible to either TAB or ZAB3
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LENACAPAVIR. MAINTENANCE OF VIROLOGICAL 
SUPPRESSION SQ EVERY 6 MONTHS. Phase 1b

Lenacapavir with bNAbs Teropavimab (GS-5423) and Zinlirvimab (GS-
2872) Dosed Every 6 Months in People with HIV

Eron J et al. CROI 2023, Seattle. Abstract 193.

Of 124 screened participants, 
55 were sensitive to both bNAbs
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‡
LEN with bNAbs, TAB and ZAB, Dosed Every 6 Months in PWH

Phase 2: Investigational LEN + TAB + ZAB in VS PWH (GS-US-536-5939)1

Outcomes1

Primary: HIV-1 RNA ≥50 c/mL at Week 26 (FDA snapshot) 
Key secondary: Safety and tolerability, PK

2023–ongoing 
(fully enrolled)1VS PWH aged 18–65 years1

N ≈ 831

aVirologic elevations of ≥50 c/mL (transient detectable viremia or “blips”) prior to screening are acceptable;1
bSusceptibility defined as IC90 ≤2 μg/mL to each antibody by PhenoSense Monoclonal Antibody Assay (Monogram Biosciences)2
IC, inhibitory concentration; Q6M, every 6 months; TAB, teropavimab; VF, virologic failure; VS, virologically suppressed; ZAB, zinlirvimab
1. NCT05729568. https://clinicaltrials.gov/ct2/show/NCT05729568 (accessed July 14, 2023); 2. Data on file. Gilead Sciences, Inc.

Week 0 Week 261 Week 521

Primary Endpoint1

LEN + bNAb treatment group (n ≈ 55):1

LEN oral load + 927 mg SC Q6M
TAB 2,550 mg + ZAB 2,550 mg IV Q6M2

Adults living with HIV-11

On stable ART and VS 
for ≥12 months1,a

Met susceptibility criteria 
for both TAB and ZAB1,b

CD4 count at entry:1
≥200 cells/μL

Active control treatment group (n ≈ 28):1

Stay on baseline oral ART2

Treatment extension:
LEN + TAB + ZAB Q6M2

Secondary Endpoints1

Study sites: United States, Australia, Canada and Puerto Rico1

R
2:12



0 4 8 12 16 20 24

LEN 25 m g or  50 mg/BIC

ISL 0,25 mg/DOR

ISL 2 m g

MK-8507 (Ulonivirine)

LEN 300 mg

GS-4182

GS-1720

VH-499

GS-6212

GS-1614

RP V

CAB  ULA

VH-184

VH-310 CAB prodrug

GS-1219

GS-3242

TER OPA VIMA B

ZINLIR VIMA B

N6LS (VH -109)  PH20

VH-079

Dosing interval (weeks)

INTERVAL*

*For a number of drugs the interval is aspirational, still under investigation

Q6MQD QW Q2M Q3M Q4M



Challenges for Novel Antiretroviral Development in an Era
of Widespread TLD Availability

CID 2024
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Why Invest in New Antiretrovirals Beyond
Generic TLD?
• Clinical Superiority

- Higher barrier to resistance and superior efficacy in hard-to-treat populations.
- Safer profiles in special populations (pregnancy, elderly, renal/hepatic impairment).

• Patient-Centric Innovations
- Ultra-long dosing intervals (up to 6–12 months) for enhanced convenience.
- Discreet delivery options (implants, patches, self-administered injectables).

• Public Health Benefits
- Improved adherence and viral suppression in vulnerable populations.

• Healthcare System Impact
- Fewer clinic visits and simplified logistics for low-resource settings.



New Treatments and Future Combinations

• Expansion of long-acting therapies reducing the frequency of administration and 
improving convenience

• ORAL QW
• Emergence of dual therapy regimens that minimize drug exposure while maintaining

effectiveness
• Uncharted territory. New combinations INSTI-free, NRTI free. Benefits?
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