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Schizophrenia -- adherence

Osteoporosis -- convenience

Contraception -- choice
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LA/ER anti-infectives:

What can we learn 

from other disease areas?







The majority of patients with schizophrenia relapse after 5 
years and poor adherence is the most common cause.

The discontinuation rate for oral antipsychotics is 26%-44%.

Up to a third of patients are at least partially non-adherent.

Non-adherence is associated with increased relapse, 
hospitalization and suicide.

Long-acting injectable treatment is associated with lower 
rates of relapse, discontinuation and hospitalization versus 
oral anti-psychotics, and increased cost-effectiveness, 
functionality, quality of life and patient satisfaction.

Improved quality of life reported with less frequent 
injections.

Use of LAIs in Chronic Schizophrenia

- Kaplan et al., Patient Preference and Adherence; 2013





Adherence to oral bisphosphonates for the treatment of 
osteoporosis is low.

At least one-third of patients do not consistently take oral 
bisphosphonates as prescribed.

Rates of adherence to oral tablets decrease over time.

Patients overwhelmingly prefer a once-yearly injectable 
product (IV zoledronic acid).

Once-yearly injectable treatment improves adherence and 
drug persistence and may be especially suitable for people 
who do not tolerate or adhere to oral drugs (e.g., people with 
cognitive dysfunction, polypharmacy, physical limitations).

Use of LAIs in Osteoporosis

- Fobelo Lozano et al., Eur J Hosp Pharm; 2017





Uptake of contraceptive implants in SSA

- Rattan J et al., Global Health: Sci Prac 2016; 4: Suppl 2



Uptake of contraceptive implants in SSA

- Rattan J et al., Global Health: Sci Prac 2016; 4: Suppl 2



Over 40 million women worldwide use injectable 
contraception, and nearly half (47%) of modern 
contraception users in sub-Saharan Africa rely on injectable 
or implantable contraceptives to prevent pregnancy.

Returning to a health care provider for an injection every 2-
3 months is considered a disadvantage of DMPA. 
Discontinuation rates of injectable contraceptives in sub-
Saharan Africa are high, contributing to the growing 
popularity of longer-acting implants.

Norplant-2 (levonorgestrel; JadelleTM, Levoplant, Sinoplant 
– 2 rods, 5-year duration) is now used by millions of women 
in SSA. Cost per generic implant is less than $15 USD (~$3 
pppy for effective hormonal contraception).

Use of LAIs in Hormonal Contraception

- Fok WK. Curr Opin Obstet Gynecol. 2017;29:419-426.



Approved

Ibalizumab (in U.S.)

Albuvirtide (in China)

Phase 3

Cabotegravir-LA

Rilpivirine-LA

Phase 2+
PRO-140 

Broadly-neutralizing monoclonal antibodies

VRC01 and -LS; 3BNC117 and -LS; 10-1074 and -LS, etc.

Phase 1+
EFdA; MK8591

GS-CA1 capsid inhibitor

Long Acting ARV’s in Clinical Development



Future LA/ER technologies:

What’s in the pipeline?



LA/ER Drugs:

Broadly-neutralizing 

monoclonal antibodies



Caskey et al., New Engl J Med 2016; 375: 2019



U.S. AIDS Clinical Trials Group (ACTG)

bnAb Clinical Trials - 2019 
Currently open/completed trials

A5342 (completed. Published JID) effects of a single bNAb, VRC01, on HIV reservoir

A5240 (completed. Published in NEJM and JCI) Does a single antibody, VRC01, prevent 

viral rebound and effects of ATI on reservoir?

A5357 Combination of VRC01LS with cabotegravir as maintenance Q4 2018

A5377 Phase 1 Tri-specific antibodies (collaboration with Sanofi) Q4 2018; 

A5378 Phase 1 antiviral activity of VRC01LS and VRC507LS Q3 2018

In development

A5364 Combination of two long acting bNAbs to maintain suppression –and effects on the 

reservoir Q1 2019

Under review (Partnerships with Delaney Collaboratories)

Effect on reservoir of 3 bNAbs in acutely treated and pts treated during chronic infn; Q2 

2019

ART plus combination of 3 bNAbs (or not) in acutely treated infection Q2 2019

Combination of bNAbs plus a LRA (N-803) in acute and chronic infection  Q2 2019



PK profile of VRC01-LS

Gaudinski MR et al., PLoS Med 2018; January 24



Questions for the future:

How many bnAbs?

Breadth versus depth?

Can bnAbs be given by alternative routes of administration?

Subcutaneous

Intramuscular

Does it matter?

How can bnAbs be combined with small molecule LA 
formulations?

ACTG VRC01 plus CBT maintenance study in development

Can bnAbs be delivered by device?

Implantable “pumps,” microneedles, etc.

Will bnAbs ever be affordable in LMICs?

Broadly-neutralizing monoclonal antibodies



Novel LA/ER technologies:

LA/ER NRTIs



Need something to pair with other LA ARV 
formulations in treatment regimens. 

CBT

RPV 

bnAb’s, etc.

Value of having a nucleoside “backbone” for 
combination LA ARV regimens. 

Need LA ARV formulations with activity against 
HBV.

More relevant for treatment than prevention

Why long acting NRTI’s?



“Extendification” of existing NRTI’s

- Hobson et al., CROI 2018



“Extendification” of existing NRTI’s

- Hobson et al., CROI 2018

Capecitabine



- Hobson et al., CROI 2018

Estimated plasma 

concentrations of FTC 

after administration of 

prodrug SDN’s



Novel LA/ER technologies:

Implants



Potential advantages over injectables

Removable

More consistent and predictable drug release

PK not dependent on injection site

May remain in place for years (inert, non-degradable 
subcutaneous versions)

Potential disadvantages over injectables

Specialized device required for insertion

Minor surgical procedure to remove

Regulated as both a drug and a device

Difficulty moving to a generic marketplace

Long Acting ARV Implants

- Flexner C. Current Opin HIV/AIDS 2018; 13: 289
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LA ARV Implants – Tenofovir Alafenamide

M Gunawardana et al., Antimicrob Agents Chemother 2015; 59: 3913
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LA ARV Implants – Tenofovir Alafenamide

M Gunawardana et al., Antimicrob Agents Chemother 2015; 59: 3913



Chemical structure of MK-8591 (EFdA)

35- Wu VH et al. Antimicrob Agents Chemother 2017
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MK-8591 (EFdA) Implant Formulations 

Release Effective Drug Levels for >180 days 
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F o rm u la t io n  # 1  (n = 4 )

F o rm u la t io n  # 2  (n = 4 )

- Barrett SE et al. Antimicrob Agents Chemother 2018; DOI: 10.1128/AAC.01058-18

▪>180-day extended release from solid state formulations after a single 

injection in rats.

▪Data suggest the potential to provide coverage for durations up to 1 year.



Novel LA/ER technologies:

Transdermal drug delivery?

Microneedles



- Vora et al. J Contr Release 2017



- Vora LK et al. J Contr Release 2017



- Vora et al. J Contr Release 2017



What is it like 

to wear a 

microneedle 

patch?



Estimated cabotegravir 

concentrations after 

applying a 30-60 cm2

microneedle patch 

(adults) 

- Rajoli et al. CROI 2018



How big is the market, really?

Affordability for low income countries?

Will future Rx regimens need to cover HBV?

What will be the role for broadly neutralizing 
antibodies?

Can bnAbs be combined with LA small molecules?

Will implants have broad acceptability?

What about missed doses and fear of resistance?

Will LA be used mainly for prevention and not 
treatment?

The Long-Acting Wave:

Big Questions for the Future!
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