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Waves 1 – 4 of the Opioid Crisis
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Opioid Withdrawal Syndrome

Acute Withdrawal

Protracted 
Withdrawal

Short 

Long 

4-6 hours 

24-36 hours

2-3 days 

3-7 days

5- 7 days

7-14  days

1 – 4 weeks

Muscle pain, joint aches, nausea, diarrhea, 
yawning   

Craving, sleep impairment, mood disruption (anxiety, depression)

Vomiting, hot/cold flashes, piloerection, 

pupil dilation, lacrimation, rhinorrhea

Dunn et al., 2019, JPET



Current OUD Treatment Options

Agonist 
Maintenance

Supervised Withdrawal
  (e.g., Detoxification)

Relapse Prevention

• Methadone
• Buprenorphine

• Methadone
• Buprenorphine
• Lofexidine
• PRN medications

• Naltrexone

Medications for OUDTreatment Type



Significant Agonist Treatment Gap
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Jones et al., 2015, AJPH

96% of states had 
rates of OUD that 
exceeded capacity

In 78% of states, 
the majority of 
maintenance 
clinics were at 

>80%



Supervised Withdrawal Treatment

Benefits

• Available

• Patient preference

• Continuum of care

Challenges

• Poor withdrawal 

management

• Risk of fatal 

overdose

• No 

standardization

Dunn et al., 2019, JSAT

Most supervised withdrawal 
programs do not offer opioid 

medications

Maintenance 
Supervised Withdrawal  



Ibogaine

• Used internationally

• Efficacy supported by retrospective chart reviews, case studies, 

and survey studies (no RCTs available)

• Generally administered as a bolus dose for supervised withdrawal

• Narrow therapeutic window, elevated cardiac risk

Non-opioid Treatment Options



• Synthetic iboga alkaloid congener, derived from ibogaine

• Different mechanism of action- antagonist on alpha 3, beta 

4 nicotinic receptor

• Better safety profile?

18-MC 18-METHOXYCORONARIDINE

Glick & Maisonneuve, 2000



Reduces Morphine Self-administration

18-MC shifts the dose-response curve for morphine self-
administration down, decreasing its efficacy (not potency) 
relative to (A) Ibogaine and (B) control

Glick & Maisonneuve, 2000

A B



Maintains Activity on Natural Reinforcers
In contrast to Ibogaine, 18-MC does not reduce responding 
for a natural reinforcer, suggesting specificity of effects

Glick & Maisonneuve, 2000



Reduces Dopamine Release
18-MC decreases (A) extracellular dopamine release in the 
accumbens and (B) dopamine sensitization following chronic 
morphine exposure

Glick & Maisonneuve, 2000 Szumlinski et al., 2000

A B



18-MC reduces severity of some withdrawal symptoms (not 
direct overlap with ibogaine). 

Reduces Withdrawal Severity

Rho & Glick, 1998



Reductions likely driven by locus coeruleus

Reduces Withdrawal Severity

Panchal et al., 2005



Ibogaine 18-MC

Primary mechanism 
of action

Less specific- low affinity 
agonist on NMDA, 5HT3, 
sigma-2, serotonin 
transporter; nicotinic 
antagonist

More specific- low affinity for opioid 
receptors and 5-HT3, antagonist at 
alpha 3 beta 4 nicotinic receptors

Opioid 
reinforcement

Decreased morphine self-
administration

Decreased morphine self-
administration

Natural reinforcers Decreased responding for 
water

None noted

Withdrawal Severity Decreases Decreases, likely driven by activity 
in locus coeruleus

Adverse effects Bradycardia; hallucinations; 
tremors

None noted (TBD?)

Summary



Lofexidine (Lucemyra)

• Alpha-2 adrenergic agonist

• Approved by FDA in 2018 for indication of 

“mitigation of opioid withdrawal symptoms”

– Recognized to not eliminate symptoms


• Not intended as OUD treatment 

• Created a new approval pathway and indication

So Why Now?



18-MC Lofexidine
Primary mechanism 
of action

New mechanism of action 
for OUD: Low affinity for 
opioid receptors and 5-
HT3, antagonist at alpha 3 
beta 4 nicotinic receptors

Well-established mechanism of 
action: Alpha-2 adrenergic 
agonist (autonomic nervous 
system)

Efficacy for 
withdrawal

TBD (supported by 
preclinical work)

Mild-Moderate (high variability 
in response) reduction of 
autonomically- mediated 
symptoms

Abuse Potential None recognized None recognized

Side Effect Profile (TBD) Appears to be 
minimal

Bradycardia, mild cardiac risk, 
dosing adjusted for renal and 
kidney function 

Medication 
Schedule

TBD (bolus dosing?) QID, necessary dose taper

18-MC vs. Lofexidine



Overall Summary

• There remains a need to identify mechanistically-
informed opioid withdrawal medications


• 18-MC may leverage some benefits observed 
with ibogaine in a safer manner


• Lofexidine established an FDA pathway for 
approval


• Lofexidine has some weaknesses that may limit 
its adoption or impact


• A cocktail treatment approach would be 
preferable
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