
15th International Conference on 

HIV TREATMENT AND 
PREVENTION ADHERENCE

Long-Acting ART: What is on the 
Horizon? Are we Ready?

Johns Hopkins University School of Medicine

Ethel D. Weld, MD, Ph.D



• Formulation & Delivery Fixes for Adherence Issues

• Long-Acting ART: What are the new Aspects?

• Long-Acting ART: What is coming?

• CAB-LA and RPV-LA: On the Near Horizon
• The New Frontiers

• ART Implants: On the Far Horizon

• Are We Ready?
• Gaps in Existing Technologies & Knowledge

• What Are the Questions?
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Healthwise, Inc.; drugs.com (A.D.A.M.); latimes.com; Gilead Sciences; dailymail.co.uk; brooksinbeta.com; Alkilani AZ, Pharmaceutics 2015, 7(4), 438-470

c. (swallowed x 1, on Day 1)

Delivery & Formulation Fixes for Adherence Issues
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Long-Acting ART1 (LA-ART): What is Coming?

• Cabotegravir long-acting (CAB-LA) & 

Rilpivirine long-acting (RPV-LA)

• Islatravir (ISV; aka MK-8591, aka EfDA)
• Implant: q 6-12 months
• Oral: q day – q week (q Month as PrEP)

• Lenacapavir (aka GS-6207)
• SC: q 6 months
• PO: q week 

• [Broadly neutralizing antibodies (bNAbs)]
Swindells S, et al, N Engl J Med. 2020 Mar 4. doi: 10.1056/NEJMoa1904398; Orkin C., et al. Abstract 140, CROI March 9, 2019, Seattle WA; Orkin C, et al., Abstract 482LB, Virtual CROI March 10, 2020; Daar E et al, Abstract 
469, Virtual CROI March 2020; Overton ET et al, Abstract 34, Virtual CROI March  2020; Matthews R., TUAC0401LB, IAS 2019 (Mexico City); Barrett SE et al. Antimicrob Agents Chemother 2018; DOI: 10.1128/AAC.01058-18; 
Nel A., 9th SA AIDS Conference, Durban ICC 11-14 June 2019; Baeten J., IAS 2019, Mexico City, MX; Johnson LM, et al, Pharmaceutics 2019 Jul 4;11(7)   1ART: antiretrovirals



LA-ART: What are the new aspects?

• Centering non-adherence, accommodating without blame

• DOT by definition (distinct from non-observed therapies)
• De-linkage of individual behaviour from viral suppression

• Until we investigate home self-injections

• Pay for Performance (P4P4P) ?easier than with daily oral strategies
• Decrease in number of daily actions that need to be performed by PLWH 
• Adherence as a function of the number of daily actions needed is of interest

• Understanding real-world tolerability
• Trade-off between    frequency of dosing and acceptability of ISR, AEs

• Frequency of clinic visits higher (q Month) than with daily ART (q 6-12 months)

• What will the real-world frequency of missed injections/ resistance be?

• Pricing, availability, Ryan White/ ADAP, Administration/ personnel
Brantley AD et al., Public Health Rep 2018 Nov-Dec; 133(2 Suppl): 75S–86S. PMCID: PMC6262523
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FDA Approval
????

FDA Declines
Dec 2019

FDA Submission
Apr 2019

Mar 2019

Long Acting Cabotegravir & Rilpivirine
Timeline & Important Milestones

Dec. 21, 2019: FDA issues Complete 

Response Letter to ViiV and Janssen 

for Long-acting CAB and RPV, citing 

concerns re:CMC (Chemistry, 

Manufacturing & Controls) 

Health Canada 
Approves 
CABENUVA™

Importance

FDA Resubmission
Aug 2020

Regulatory

CUSTOMIZE (U.S.)
CARISEL (Europe)

First trials to explore 
implementation aspects of 
LA-ART 
• High acceptability
• Perceived barriers

EMA CHMP Positive 
Opinion

Oct 2020

ATLAS-2M
POLAR

FLAIR
ATLAS

POLAR: 90/97 LATTE 
participants chose LA-
CAB/LA-RPV (not PO)
• Durable suppression 

w q2M

FLAIR: HIV VL<50 c/mL:
• 93.6% CAB/RPV LA
• 93.3% oral ART
Troughs> 4XPA IC90

ATLAS:
Switch to qM LA CAB/RPV
Non-inferior to oral ART

ATLAS: q2M == q4wk
98% preferred LA-ART
94% preferred q2M to qM.

Swindells S, et al, N Engl J Med. 2020 Mar 4. doi: 10.1056/NEJMoa1904398; Orkin C., et al. Abstract 140, CROI March 9, 2019, Seattle WA; Orkin C, et al., Abstract 482LB, Virtual CROI March 10, 2020; Daar E et al, Abstract 469, Virtual CROI March 2020; 



Provider Thoughts on Feasibility of LA-ART (CAB/RPV)

Kerrigan, D, et al. Abstract PEB0260, AIDS 2020 Virtual. July 7-10, 2020 

CUSTOMIZE study
N= 449 providers
Providing care during ATLAS-2M study
Europe, N. America, Asia, Africa, Latin America
• Primary outcome: overall feasibility of 

qmonth CAB-LA and RPV-LA 
• Logistical barriers, benefits



The New Frontiers for IM LA-CAB and LA-RPV

• Frequency of HIV RNA PCR checks?
• Align with injections? Space out if remain suppressed?

• Therapeutic Drug Monitoring (TDM)
• Check levels prior to injection? Individualized dosing frequency?

• Lower injection volume

• Identifying best candidates for LA-ART?
• Patient-centered approaches 
• Eligibility scoring/ success predictors

• Where and by whom should injections be given?
• Clinics? Community-based organizations? Pharmacies? Home? Public 

health settings?
• Visiting health worker? RN? PLWH (vastus lateralis?)



Islatravir (ISL; EFdA; MK-8591)

• Oral 

– Linear PK for parent (plasma) and active 
triphosphate (TP) in PBMCs 

• Half-life of parent ISL: 50-60 hr

• Half-life of active ISL-TP in PBMCs: 120-177 hr

– Antiviral efficacy observed in monotherapy after 
single doses as low as 0.5 mg

Matthews IAS 2017.
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ISL 30 mg

Matthews R., TUAC0401LB, IAS 2019 (Mexico City).

PK-PD Modeling: 

supports PrEP

threshold 0.05 

pmol/106 cells

Implant



Lenacapavir (LEN)

• FIC, Inhibits multiple capsid protein dependent functions

• Potent antiviral activity:

T1/2 (SC)= 49-65 days; T1/2 (PO)= 11-13 days
• No food effect
• Oral dosing: q 1 week
• Subcutaneous dosing: q 6 months 

(oral lead-in 2/2 slow initial release)

Begley R, et al.  PEB 0265: Lenacapavir sustained delivery formulation supports 6-month dosing interval AIDS 2020;  Daar E, et 
al. Poster 3691: Dose-Response Relationship of Subcutaneous Long-Acting HIV Capsid Inhibitor GS-6207, Virtual CROI March 8-
11, 2020.



ART Implants on the Horizon

Weld ED et al, Current Opinion in HIV and AIDS 15(1):33-41, January 2020.



6-12 months

Islatravir

Weld ED, et al, COHA 15(1):33-41, January 2020.



Need for Multipurpose Implants

• ART plus…

• Contraception

• Opiate substitution therapy

• Antipsychotic

Weld ED, et al, COHA 15(1):33-41, January 2020.



Gaps in Existing Technologies

• Multipurpose Treatment and Prevention (combined LA-ART & 
contraception)

• LA ART for prevention of vertical transmission (PMTCT); PrEP in 
pregnancy

• LA ART for Hepatitis B 

• ISL, LCV, bNAbs, CAB/RPV: What are the partners? How well do the 
PK profiles need to match? How do you study DDIs? Are oral forms 
needed?

• TAF +/- FTC implants: local tissue necrosis issue Su JT et al, AAC, 2020 Feb 21;64(3)

• First principles & modeling to predict which molecules and 
formulations will cause local toxicity



“Both the science and the art of medicine are 
advanced by curiosity.” 

–Faith Fitzgerald, Ann Int Med 1999; 130:70-72

“What is the answer?” 

--Gertrude Stein, on her deathbed. Then, when no 
answer came from Alice B. Toklas: 

“In that case, what is the question?”



Different Domains of LA-ART Horizon

• Efficacy

• Safety

• Quality of Life

• Tolerability/ Acceptability

• Cost

• Logistics

• Monitoring

• Stigma

• Adherence



THANK YOU!

https://www.hopkinsmedicine.org/news/publications/hiv-aids-timeline/timeline.html
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