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Objectives of talk

Clinical trials of long-acting injectables for 
HIV treatment

Why long-acting ART in those with 
adherence challenges to improve virologic 
suppression?

Real-world studies of long-acting 
injectables for HIV treatment



Only combination treatment for LA ART -Cabotegravir (CAB)/ 
Rilpivirine (RPV) - Trials done in those with virologic suppression

FLAIR: CAB/RPV LA in treatment naïve; First put on 
DTG/ABC/3TC for 20 weeks then LA ART (n=283)

ATLAS: CAB/RPV LA in treatment experienced 
participants every 4 weeks, on suppressive regimen for 6 
months prior to switch (n=308)

ATLAS 2M: CAB/RPV LA in treatment experienced 
participants every 8 weeks after VS x ≥ 6 months (n=522)

Orkin C. Lancet HIV 2021; Swindells S. AIDS 2022; Overton E. CID 2023; Ramgopal M. Lancet HIV 2023; Kityo C Lancet ID 2024 & CROI 2025

Confirmed Virologic failure rate & resistance

2.3% at 152 weeks; 11 out of 12 
with emergent INSTI/NNRTI resistance

1.8% at 124 weeks; 4 out of 5 with 
emergent INSTI/NNRTI resistance

0.9% at 96 weeks; 3 out of 3 with 
emergent INSTI/NNRTI resistance

SOLAR: CAB/RPV LA every 8 weeks in treatment 
experienced participants (47% expressed internal or 
external stigma) switched BIC/TAF/FTC when VS (n=447)

0.7% at 48 weeks; 3 out of 3 with 
emergent INSTI/NNRTI resistance

CARES: CAB/RPV LA every 8 weeks in treatment 
experienced participants who switched from oral ART in 
Uganda, Kenya, South Africa (n=512)

1.6% at 96 weeks; 3 out of 4 with 
emergent INSTI/NNRTI resistance

(Real world/Single arm: IMPAACT 2017 MOCHA – single arm; 
JABS; CARISEL, CARLOS, DAT;AIDS, BEYOND, ATHENA, UK Share)



Switch to LA CAB + RPV in Adolescents With HIV

▪ IMPAACT 2017/MOCHA was Multicenter, open-label, single-arm study 
among adolescents in the US, Uganda, Botswana, South Africa, 
Thailand

▪ Wk 48 virologic success per FDA snapshot: 97.2%; All 140 had HIV-1 
RNA <50 cp/mL at Week 48

▪ No cases of CVF (2 consecutive HIV-1 RNA ≥200 c/mL)

▪ Median predose CAB and RPV concentrations approximates those of 
adults

▪ All 140 participants preferred LA ART over oral ART

▪ (CROI 2025 abstract showing similar PK levels of LEN to adults 

Gaur. AIDS 2024. Abstr OAB2606LB; Gill. CROI 2025. Abstr 120. 



CARES Trial- CAB/RPV in LMICs

48 week data in 
Lancet ID in May; 96 
week data coming up



CARES: Baseline Characteristics
▪ Baseline characteristics 

important in that 58% women, 
21% with BMI >30, prior 
exposure to NNRTIs 74%, 92% 
on INSTIs

▪ Archived proviral DNA analysis 
performed 48 weeks

▪ APOBEC related mutations 
excluded by 96 weeks so cDNA 
resistance quite low

Characteristic All Patients (N = 512)

Median age, yr (IQR) 42 (35-51)

Female, n (%) 295 (58)

BMI ≥30 kg/m2, n (%) 108 (21)

Black race, n (%) 510 (>99)

Median time on first-line ART, yr (IQR) 8 (4-13)

Prior exposure to NNRTI, n (%) 380 (74)

INSTI regimen at screening, n (%) 471 (92)

NNRTI regimen at screening, n (%) 41 (8)

Archived proviral DNA analysis, n/n (%)
▪ Subtype A1
▪ RPV resistance mutations
▪ RPV intermediate/high-level resistance
▪ CAB resistance mutations
▪ CAB intermediate/high-level resistance

236/433 (55)
30/401 (7)
12/401 (3)

20/202 (10)
5/202 (2)

Kityo. CROI 2025. Abstr 202. Kityo. CROI 2024. Abstr 122.

8%

Wk 48 

10% APOBEC-related mutations 
excluded in current analysis 



ARTS TSG Clinical CROI 2025 Report-Back7

CARES: VS, On-time Injections, Tolerability

▪ 81% got all injections; 
97% on time!

▪ SAEs: 5% vs. 4% (oral); 
2% SAEs related to drug 
in both

▪ Only 1 Grade 3 ISR led 
to discontinuation

▪ Treatment satisfaction 
was higher in LA and 
99% preferred LA
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Kityo. CROI 2025. Abstr 00202; 
Slide Courtesy of Matt Spinelli

LA CAB + RPV 
noninferior at Wk 96: 
adjusted difference -
0.4% (95% CI: -3.1% 

to 2.0%)

Failure
(≥50 copies/mL)

Virologic Success 
(<50 copies/mL)

No Data



clinicaloptions.comclinicaloptions.comSlide credit: clinicaloptions.com

CARES: Virologic Failure at Wk 96 (4 in LA [1.6%] vs. 0); 
(difference 1.6%; 95% CI: 0.4% to 4.2%)

Outcome Participant 1 Participant 2 Participant 3 Participant 4

At confirmed VF

▪ Wk of failure

▪ HIV-1 RNA, 

copies/mL

48

8608 and 1612

48

44,984; no repeat

72

798 and 563

72

259 and 16,161

▪ RPV mutations 

(level)

V108I, E138K 

(intermediate)

K103N/S, V106V/A, 

E138A, M230M/L 

(high)

Test failed E138A (low)

▪ CAB mutations 

(level)†

E92E/V, N155H, L74M 

(CAB: intermediate, 

DTG: potential low)

G118R 

(CAB: high, 

DTG: high)

Test failed Q148R (M50I) 

(CAB: high, 

DTG: low)

At baseline‡

▪ RPV mutations CAB 

mutations Viral 

subtype

▪ BMI, kg/m2

None

L74M 

A1

25.9

K103N/S, E138A 

None

D

22.0

E138K

Test failed

A1

22.2

None

None

C

19.9

†Participants 1, 3, and 4 resuppressed on SoC. 
‡ Retrospective, batched sequencing on archived viral DNA obtained from PBMCs collected/stored at baseline.

Kityo. CROI 2025. Abstr 202.; slide courtesy of Matt Spinelli

http://www.clinicaloptions.com/


Long-acting medications help with adherence 
challenges in multiple fields

Treatment of psychiatric disorders

Contraception

Substance use disorder treatment



UNAIDS: Major 
setbacks to HIV 
response during COVID 
(TB, malaria, etc.)

UNAIDS update 2024 (AIDS at a Crossroads):
• 39.9 million people with HIV (highest) not counting 

Russia so probably >40 million
• 1.3 million new infections last year unchanged from 

2022 update
• 630K deaths last year unchanged from 2022 update
• 43.3 million deaths total from beginning of epidemic 

and 88.4 million infections
• Only 77% on ART (72% suppressed)
• Stigma, rise of anti-LGBTQ sentiment, 8% loss of 

funding from 2020-23 playing roles 

And this was 
before US funding 
cuts



A5359 Study design

Primary Outcome: Regimen failure defined as 

the earliest occurrence of confirmed virologic 

failure or treatment discontinuation in Step 2



ACTG A5359 LATITUDE: Efficacy Outcomes

Primary Outcome Secondary Outcomes

Regimen Failure Virologic Failure
Treatment-Related 

Failure

Permanent 
Treatment 

Discontinuation

Difference
-14.5%

Nominal 98.75% CI
(-29.8% to 0.8%)

Difference
-18.2%

Nominal 98.75% CI
(-31.1% to -5.4%)

Difference
-16.6%

Nominal 98.75% CI
(-29.9% to -3.3%)

Difference
-4.1%

Nominal 98.75% CI
(-18.0% to 9.8%)
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1 additional virologic failure after Wk 24 included in secondary 
endpoints, but not primary

Rana. CROI 2024. Abstr 212.
Courtesy of CCO



Demonstration project at Ward 86 HIV Clinic

Inclusion criteria of trials:

• Virologically suppressed x at least 16 
weeks on oral regimen first

• No history of virologic failure

• Only K103N in NNRTI; no INSTI 
mutations

• Oral CAB/RPV x 28 days but direct-to-
inject approved FDA March ‘22

Inclusion criteria of Ward 86

• Need not be virologically suppressed or take 
oral ART before injectables

• No RPV or INSTI mutations (strengthened 
criteria later)

• Express willingness to come to clinic q4 weeks, 
contact information, outreach from staff

• Rigorous protocol, Biweekly review of patients

Descriptive statistics summarized patient characteristics, median/range number of 
injections received, viral suppression outcomes, stratified by viral load ≥30 
copies/mL at LA-ART initiation; Kaplan Meier plot for viremic

Gandhi Annals of Internal Medicine 2023 518
Gandhi et al. Annals of Internal 

Medicine July 2023



Ward 86 PWH on LA-ART had rates of 48-week VS 
that did not differ among those starting with or 
without viremia

• 370 PWH on LA ART at Ward 86 as of October 
2024 (129 started with viremia >50 
copies/ml)

• 40% had housing instability, 46% 
substance use. 

• Substance use (OR 1.22), unstable housing 
(OR=1.11), and CD4 < 200 (1.21) higher in 
those with viremia than VS

• Median time to achieve VS (<=30 copies/ml) 
in PWH with viremia 32d

• At 48 weeks, 99.4% of those who started with 
VS remained suppressed and 97.9% of those 
with initial viremia achieved VS (not 
significantly different p 0.61)

Gistand N et al. JAMA 2025



Dec 2024

• Reviewed 33 studies (N=9224) 
which reported virologic 
failure prevalence, 19 
reported resistance

• VF prevalence was 1% in 
induction-maintenance 
studies, 1% in switch-
suppressed studies, 5% in 
studies where switch 
happened with viremia 
(n=910)

• INSTI resistance rate in those 
with VF was 64% overall (41% 
in those starting with viremia, 
71% induction-maintenance; 
61% switch suppressed)



Sax. JAMA. 2024; DHHS guidelines September 12, 2024

Both IAS-USA guidelines (March 1, 2024) and DHHS guidelines (September 1, 2024) updated 
to include the use of LA-ART in those with adherence challenges/viremia



BMI, low rilpivirine troughs, presence of two 
proviral RPV RAMS, HIV-1 subtype A1/A6 
associated with increased risk of failure 
(updated CID 2023)



What are clinically significant mutations?

• Mutations that are defined in vitro via serial passage as reducing

susceptibility to ARVs vs resistance mutations identified during a 

breakthrough infection (on PrEP) or virologic failure (on 

treatment)

• CARES study made us think- don’t think archived means much

48



Ward 86 restricts to mutations identified in 
breakthroughs or virologic failures- we don’t do 
HIV DNA genotyping

HPTN083 breakthroughs
Echo/Thrive failures

Treatment emergent resistance 

mutations in the confirmed virologic 

failures from ATLAS, ATLAS 2M, FLAIR, 

SOLAR, CARES, real world studies: 

NNRTI: V106A V108I, E138A/G/K/T, 
K101E, K103N, Y181C, Y188L, P225H, 

M230L

INSTI: T97A, G118R, E138K, 

G140R,Q148R, N155H, R263K

ATLAS/ATLAS2M/FLAIR failures





Pharmacokinetics of long-acting very 
different than oral drugs



Pharmacokinetics with long-acting CAB/RPV

▪ Surprisingly little known about the PK 
of long-acting ART

▪ Injection technique, where drug goes, 
BMI of patient impact LA levels

▪ Swiss HIV Cohort Study- 725 samples 
from 186 PWH March 2022-March 2023

‒ High inter-individual variability 
CAB/RPV (some with repeatedly low)

‒ Lower CAB troughs in men vs women 
(seen in other studied)

‒ 172 (92%) remained suppressed; 3 with 
VF (2 with low levels)

‒ No association between low trough 
levels and detectable viral load.



Higher BMI? We use longer needles

▪ In this EACS study, use of 
longer 2-inch needles resulted 
in higher median CAB trough 
concentrations in all BMI

▪ Pharmacology study showed 
deeper injections with more 
adipose tissue lead to more 
spread

▪ We use 2-inch needles in 
patients with BMI ≥30 kg/m2

▪ Data from CARES intriguing 
though – 20% with that BMI

Jucker B. Br J of Pharm 2021





CAPELLA studied LEN + optimized background in HTE

• 83.3% virologic success at 104 weeks, 84.6% 156 
weeks

• High CD4 count recovery
• Resuppression even with “LEN mutations”
• Mutations: M66I, K70S, T107A, N74D, A105T, K70S, 

Q67H

Ogbuagu et al. CID 2024; Ogbuagua ID week 2024



In this case series compiled from four US academic medical centers, 34 patients with adherence challenges were 
prescribed LA LEN subcutaneously off-label every 26 weeks with LA CAB (+/- LA RPV) every 4-8 weeks.24 After 
starting LA LEN therapy, 32/34 (94%) achieved virologic suppression at a median of 8 (4-16) weeks, with all 21 
patients with documented or suspected NNRTI mutations (10 without VS at baseline) maintaining or achieving VS.

Gandhi OFID 2024



A5341: Trial of LEN/CAB approved

• These pharmaceutical companies have not historically worked together 
before

• After much advocacy, small trial (n=38) finally approved from the 
pharmaceutical companies of LEN/CAB in the ACTG

• Inclusion criteria: 

– NNRTI resistance

– Viremic

– Experiencing adherence challenges with oral ART

• Opening door to larger trial in LMICs

• In those failing TLD due to adherence difficulties without suspicious for 
resistance (superiority study)- being planned in ACTG



Phase II study of LEN 
(capsid inhibitor) 300mg 
orally + Islatravir (NRTTI) 
2mg orally once a week 
in participants with 
virologic suppression on 
oral ART – 94.2% 
maintained VS at 48 
weeks– no significant 
toxicities- will move 
forward in phase 3

Islatravir + Lenacapavir once weekly at 48 weeks

Colson A ID Week 2024



#continuum2025Conclusion

• Long-acting ART exciting development in HIV therapy

• Original clinical trials studied LA ART in those with virologic 
suppression on oral ART

• Need strategies to increase virologic suppression in those with 
adherence challenges

• Providers, clinics all trying LA ART in those with adherence challenges, 
with success, leading to change in US guidelines

• Will need LA ART options beyond long-acting CAB/RPV- under study
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