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Objectives
1. Describe traditional and evolving treatment endpoints for
methamphetamine use disorder (MUD)
2. Summarize behavioral treatments for MUD
3. Discuss recent medication trials for MUD
4. Help prepare providers to discuss tx options with patients

Identifying / treating MUD increasingly urgent
↑Availability of methamphetamine1

Figures:
UNODC

Potency1
Use (>40% ↑2015-2019) 2
Use among people who use opioids
(>200% in WA 2011-2017)3
Overdose deaths (>6x ↑ 2012-2019)4
*Overdoses with and without opioids 5
*Ongoing disparities (race/ethnicity, age, homelessness)2
1United

NCHS Data Brief 406, 2021

Nations Office on Drugs and Crime (UNODC) World Drug Report 2021;, 2Han et al, JAMA Psychiatry 2021; 3Ellis et al, Drug and Alc
Dep 2018; 4Hedegaard et al, National Center for Health Statistics (NCHS) Data Brief 394, 2020; 5Hedegaard et al, NCHS 406, 2021

Traditional substance use disorder (SUD)
treatment goal (abstinence) has limitations
Abstinence can be problematic endpoint:
1. Stems from dichotomous view of recovery, whereas recovery varies
by individual and over time
2. Devalues alternative endpoints that contribute meaningfully to
safety, recovery
3. High, unrealistic bar for many individuals and for medication
approval, disincentivizing pharmaceutical development
Volkow, Am J Psychiatry 2020

Case for alternative treatment endpoints
1. Symptoms: patients want holistic, individualized care that addresses
key symptoms (withdrawal, sleep problems, depression, pain)1
2. Reduction in use:
 ↓exposure to harms of drug trade, contaminants, overdose risk, etc.1
 clinical benefits, e.g. better health outcomes or psychosocial benefit2
 can put people on path toward abstinence3

1 Volkow

et al, Am J Psychiatry 2020; 2 Guidance document, FDA Oct 2020; 3Roos et al, Drug Alcohol Depend 2019
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 clinical benefits, e.g. better health outcomes or psychosocial benefit2
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How do we measure this? What changes in use are clinically meaningful?
How do trials of short duration apply to this chronic, dynamic disease
process?
1 Volkow

et al, Am J Psychiatry 2020; 2 Guidance document, FDA Oct 2020; 3Roos et al, Drug Alcohol Depend 2019

Stimulant Use Disorders: best evidence
for behavioral treatments
Motivational
Interviewing
Community
Reinforcement
Approach

Included Outcomes
• Abstinence
• Reduced use
(quantity,
frequency)
• Addiction severity
• HIV risk behaviors
• Sexual risk
behaviors

Contingency
Management
Cognitive
Behavioral
Therapy

Substance Abuse and Mental Health Services Administration (SAMHSA): Treatment of Stimulant Use Disorders, 2020

Behavioral Treatments
Motivational
Interviewing

SAMHSA: Treatment of Stimulant Use Disorders

• Directive, client-centered, collaborative
• Keys: empathize, roll with resistance,
support self-efficacy
• Highlight reasons to change, optimism,
resilience, successes
• Effective across settings (including
primary care, hospitals), populations,
durations/intensities of tx
• Goal: elicit change by exploring/
resolving ambivalence

Behavioral Treatments
• Therapist and client work 1:1 to
understand / strategize about existing
thought patterns associated with
current problems
• Builds skills to structure activities,
interrupt craving, return to
abstinence
• Goal: develop realistic strategies to
change substance use
SAMHSA: Treatment of Stimulant Use Disorders

Cognitive
Behavioral
Therapy

Behavioral Treatments
• Rewards desired behaviors w/ vouchers,
prizes, privileges, or cash
• Can incentivize attendance, adherence to
medications, negative urines
• Effective across settings (including
primary care, hospitals), populations,
providers, durations/intensities of tx

Contingency
Management

SAMHSA: Treatment of Stimulant Use Disorders; Figure excerpted from De Crescenzo et al, PLoS Medicine 2018

Behavioral Treatments
• Multi-layered intervention, +/- CM
• Goals: identify behaviors reinforcing
stimulant use, build a rewarding
substance-free life

Community
Reinforcement
Approach
SAMHSA: Treatment of Stimulant Use Disorders; CM: contingency management

Limitations of Behavioral Treatments
• Dropout high1
• Retaining people who use stimulants in
treatment is particularly difficult1
• Dropout from treatment predicts
recurrence of use
• Access is limited
• More evidence for cocaine vs
methamphetamine
1Lappan

et al, Addiction 2020; Images: SAMHSA

Neurobiology offers targets for rx development
Methamphetamine ↑ dopamine release, blocks re-uptake
Chronic use
Down regulation of dopamine transporters
Tolerance
Dysphoria, fatigue, cravings in absence of drug
 Meds could mimic drug’s effects but less
rapidly/intensely: reduce cravings, withdrawal
 Target dopaminergic, serotonergic, GABAergic systems

Reward
pathway

Figure: National Institute on Drug
Abuse, Research Report Series, 2013

•
•
•
•
•
•
•
•

2018 Review: Numerous Medication Trials, No
FDA Approved Medication Treatments
Dexamphetamine
Methylphenidate
Modafinil
Bupropion
Mirtazapine
Sertraline
Fluoxetine
Risperidone

Lee et al, Drug and Alc Dep 2018
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Aripiprazole
Buprenorphine
Naltrexone
Topiramate
Gabapentin
Vigabatrin
N-acetyl cysteine
Baclofen

•
•
•
•

Ondansetron
Varenicline
Amlodipine
Flumazenil +
gabapentin
• Bupropion +
naltrexone

Evidence of some benefit (↓use, craving,
severity of dependence)
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•
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Recent trials offer some promise

Mirtazapine (Coffin, JAMA Psych 2019)
• Modeled after smaller 12-week RCT which found
that mirtazapine ↓ methamphetamine-positive
urines and high-risk sexual behavior in MSM1
• Cisgender men and transgender women who had
sex w/ men while using meth, methamphetamine
dependence, interest in reducing/ceasing
• Mirtazapine 30 mg vs placebo for 24 weeks,
background substance use counseling (CBT, MI)
• Primary outcome: meth-positive urines
• Secondary: sexual risk behaviors and AEs
1Colfax

et al, Archives Gen Psych 2011

Mirtazapine = mixed
monoamine
agonist/antagonist that
facilitates release of
dopamine,
norepinephrine, and
serotonin

Results
• 120 participants, ~96% cisgender men
mean age 44, 51% white, 26% African
American, 12.5% Latinx
• Adherence low: 28% mirtazapine and 39%
placebo (p=0.59) at week 24
• At 24 weeks, ~25% fewer meth-positive
urines in group taking mirtazapine
• ↓ sexual risk behavior and depression,
sleepiness scores at week 24
• Non-significant ↑ in abstinence in
mirtazapine group (18% vs 8%)
• No serious AE from mirtazapine
Coffin et al, JAMA Psychiatry 2019; AE: adverse events

Mirtazapine: Worth offering for MUD?
Limitations
Strengths
• Generalizability to other populations
• Safe medication well known to providers
• Those with major depression excluded • Some effort to mirror real-world practice
(e.g. minimal adherence support)
• Modest reduction in use
• Main finding replicated earlier trial
• Missing data, many secondary
outcomes, no adjustment for multiple
comparisons
Author’s conclusions: “Adding mirtazapine to substance use counseling reduced meth
use among men and transwomen who have sex w/ men and had lasting effects in spite
of low adherence”
Coffin et al, JAMA Psychiatry 2019

Bupropion + naltrexone (Trivedi, NEJM 2021)
• ADAPT (Accelerated Development of
Additive Pharmacotherapy Treatment for
Bupropion = stimulant-like
Methamphetamine Disorder)-2 Trial
antidepressant acting through
• Based on small open-label pilot1
dopamine, norepinephrine systems
• Randomized, double-blind trial
+
evaluating efficacy and safety of
Naltrexone = opioid antagonist
injectable ER naltrexone 380 mg q3
weeks + oral ER bupropion 450 mg daily
• Sponsored by NIDA
1 Mooney

et al, J Addiction Med 2016; ER: extended-release; NIDA: National Institute for Drug Abuse

Trial Design
0.26: 0.74
6 weeks

-Had a response
-Did not have a response
and discontinued trial
-Did not have a response
and were not rerandomized
Trivedi et al, NEJM 2021

1:1
6 weeks

• Sequential parallel design
• 2 stages, 12 weeks total
• Twice weekly visits and urine
screens
• Weekly substance use counseling
by trial clinicians
• Adherence support via
smartphone app and by trial
clinicians
• Intention-to-treat analysis
combining results from both
stages

Participants and Outcomes
• Adults with moderate-severe MUD and active use who wanted to quit
or reduce use; had to be opioid-free
– Exclusion criteria: other tx for SUD, anticipated need for opioids, safety concerns
– Other medical and psychiatric conditions evaluated on case-by-case basis

• Primary outcome= response to treatment
– at least 3 of 4 urines negative for methamphetamine in last 2 weeks of each
stage, between-group difference of weighted average
– >1 missing urine or discontinued trial -> classified as no response

• Secondary outcomes included severity of cravings, depressive
symptoms
Trivedi et al, NEJM 2021

Results
• N=401, mean age 41, 69% male, 71%
white, averaged 27/30 days use
• Adherence high: >75% in all groups
• Tx response: 13.5% (bup +XR-NTX) vs
2.5% (placebo); tx effect 11.1%
• Sensitivity analysis of those with 4/4
samples last 2 wks: tx effect 18.7%
• Adverse events mild: nausea,
constipation, dry mouth, etc.

Ready to join treatment options for MUD?
•
•
•
•
•

NNT=9 for one patient to have a response
Safe, well-tolerated medications familiar to internists
Low attrition and high adherence limit generalizability
Not an option for the many people who also use opioids
Next steps? Replicate in more naturalistic effectiveness design,
extend duration

Take Home Points
• ↑ rates MUD and overdose : ↑ urgency offering harm reduction and tx
• Important tx endpoints include abstinence but also reduced use,
symptoms
• Behavioral approaches work and we should be doing these more
• Consider offering medications; think about comorbidities and symptoms
• Treat co-occurring SUD with FDA-approved medications
• Engaging patient in discussion of tx options is a success!

Thank You!

