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Treatment Adherence

• Extent to which patients follow the treatment as prescribed by their 
health care providers

• Adherence is the preferred term because “compliance” suggests that 
the patient is passive and not in a therapeutic alliance 

• Measure: % of the prescribed treatment taken by the patient over a 
specified period

Osterberg, NEJM 2005

Definition





Williams AR, Nunes E, Olfson M. Health Affairs Blog, 2017

OUD Cascade of Care in USA
Current estimates
Treatment gap
90% goal



Tx Adherence and SUD Patients

Expected to be low due to…

• SUD clinical manifestations

• Tx: Frequent clinic visits

• Some meds can be diverted or misused

• Meds have limited efficacy and side effects

• HCP reluctant to prescribe meds for risks



Low Treatment Adherence

• Associated with: 
• Treatment failure
• Substantial worsening of disease 
• Increased health care costs
• Mortality 

• “Of all medication-related hospital admissions in the United States, 33 to 
69 percent are due to poor medication adherence, with a resultant cost of 
approximately $100 billion a year” (Osterberg, NEJM 2005)

• In clinical trials, poor treatment adherence increases variance, lowers study 
power, reduces the magnitude of treatment effects and validity of results



• Socioeconomic: basic needs,  health insurance, prescription coverage

• Access to treatment

• Education 

• Cultural beliefs, values, practices

• Cognitive factors: memory

• Psychological factors: depression, anxiety

• Patient’s perception of risk/benefit

• Patient-Doctor relationship

• Confidentiality

• SUD severity

• Previous experience with Tx ...

• Complexity of the tx …

Determinants of 
Treatment 
Adherence



Osterberg L, Blaschke T. N Engl J Med 2005;353:487-497.

Adherence to Medication According to Frequency of Doses.



Strategies to Promote SUD tx Adherence
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Non-
Pharmacological 
Strategies

Easy access to treatment

Flexible schedule

Clearly explain treatment plan

Education about disease and realistic tx expectations

Establish empathic patient-provider relationship

Engage family, friends, and community

Recognize importance of tx adherence

Incentives for adherence
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Biomarkers
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• Plasma values rise and fall rapidly within 24h of dosing, RBCs release slowly

• After dosing cessation, RBC sequestered ACZ controls urine concentration

A Pharmacokinetic Study Examining Acetazolamide as a Novel Adherence Marker for Clinical Trials. Hampson AJ et al (2016) J.Clin.PsychoPharmacol (36) 324-32

ACZ elimination from plasma and 
Red Blood Cells following cessation 
of 15 mg/day dosing (Hampson et al 2016)

ACZ dosing

Creatinine normalized ACZ in urine 
following cessation of 15mg/day 
dosing  data from two trials (in prep)



Pharmacological
Medication levels

New Formulations

New Medications



New 
Formulations



Long Acting Formulations

• Reproducible sustained delivery of a drug at a target site for more 
than one week by controlled drug-delivery systems. 

• Oil-based injectable solutions 

• Injectable drug suspensions

• Supersaturated drug solutions

• Polymer-based microspheres 

• in-situ forming implants



Yun-Seok Rhee, Chun-Woong Park, Patrick P. DeLuca, Heidi M. 
Mansour
Pharmaceutical Technology
Volume 2010 Supplement, Issue 6
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Long Acting Formulations for SUD: Advantages

• Better treatment adherence

• Better tx outcomes

• Reduce morbidity and mortality

• Improved systemic availability by avoidance of first-pass metabolism

• A predictable drug-release profile 

• Reduced dosing frequency (i.e., fewer injections) without compromising the effectiveness of the treatment

• Reduce risk of 

• Inappropriate prescribing

• Unintentional overdose

• Diversion (sharing/selling prescribed doses)

• Misuse (Snorting or injecting to “get high”)

• AEs during peak blood med levels (drowsiness)

• Withdrawal symptoms during trough blood med levels

• Tolerance and require higher doses (“self-titration”)

• Accidental exposure of children or opioid naïve individuals (overdose)

• Reduce fetal effects of peak and trough blood med levels of pregnant mother (?)



Long Acting Formulations for SUDs: Disadvantages

• AEs once administered are hard to control

• Less contact with tx program  Less SUD monitoring

• Application risk of local inflammation or infection

• Allergy to slow release chemicals (e.g., polymers)

• Risk of med-med interactions 

• Unintended effects (e.g., blockade of analgesic effect)

• Unintentional overdose

• FDA’s Risk Evaluation and Mitigation Strategy (REMS) program



Long Acting Meds for SUDs

Route Frequency Pros Cons

Buprenorphine

RBP-6000 
(Indivior®)

SC 1 month Positive pivotal PIII 
trial results

Site pain

CAM2038
(Camurus®/
Braeburn®)

SC Weekly/monthly Positive PII multisite Site pain

Probuphine
(Titan®/
Braeburn®)

Implant 6 months FDA-approved Site AEs, implant 
expulsion, migration, 
protrusion



Rosenthal et al., Addiction 2013;105.

Extended Release Medications Improve Tx Adherence

• Implantable buprenorphine
• Trial: buprenorphine 

implants 
vs. placebo for 6 months

FDA approval – May 26, 2016

Probuphine®

=



Implant versus Sublingual Buprenorphine

Rosenthal, 2016



Haasen C, Linden M, Tiberg F., J Subst Abuse Treat. 2017 Walsh SL, Comer SD, Lofwall MR, et al JAMA Psychiatry. 2017 Sep

CAM2038



CAM2038

• Phase 3, double-blind, double-dummy study randomized 

• N= 428 adults with moderate-to-severe Opioid Use Disorder 

• Flexible dosing with weekly and monthly CAM2038 or daily sublingual (SL) 
buprenorphine/naloxone (BPN/NX). 

• Primary endpoints were non-inferiority in proportion of opioid-negative urine samples 
(EMA) and responder rate (FDA). 

• A responder had no evidence of illicit opioid use at nine pre-specified time points. 
Superiority for the cumulative distribution function (CDF) of the percentage of opioid-
negative urine samples was also evaluated.

• Results: 
• Non-inferiority was demonstrated 
• Positive treatment difference of 3.4% (95% CI: -3.5–10.4%; P<0.001) for responder rate 

• 6.7% (95% CI: -0.1–13.6%; P<0.001) for the mean percent opioid-negative urine samples. 
• Superiority of CAM2038 versus daily SL BPN/NX was demonstrated for the CDF for the percentage of illicit 

opioid-negative urines plus self-reports during treatment weeks 4–24 (P=0.004).



RBP-6000

Laffont CM, Gomeni R, Heidbreder C, Jones JP 3rd, Nasser AF. J Clin Pharmacol. 2016





Long Acting Meds for SUDs

Route Frequency Pros Cons

Biologics Vaccines IM ~weekly No CNS Under evaluation

Butirylcholinesterase IM ~weekly No CNS Under evaluation

Methadone Implant 1 month Methadone serum levels
adequate

1 study in mice (2004).
Implant too big for clinical 
use

Naltrexone

Injectable IM Monthly FDA approved for AUD 
and opioid relapse 
prevention

Site pain, inflammation, 
opioid tx resist, loss 
opioid tolerance

Implant (Prodetoxon®) Surgical
Abdomen

2-3 months Approved in Russia Implant site AEs

Implant (O’Neil) SC 6 months Australia Site infection, necrosis,
implant leaking



Long-Acting versus Oral Naltrexone
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Implant versus Oral Naltrexone

Krupitsky, 2012





Devices



AiCure: 
Facial 

Recognition



Capsula releases a 
taggant (uniquely 
coded material, ~ 
fingerprint) to a 
volatile breath 
marker that is 

analyzed 





Summary

Treatment adherence is a 
significant concern in SUD 
treatment

Efforts to improve it

• Behavioral

• Psychosocial support

• Contingency management

• Pharmacological

• Biomarkers - acetazolamide

• New long-acting formulations

• New Medications 

• Devices




