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“How about cocaine?” 



Outline

• Medications for Cocaine Use Disorder
• A lot of pilot trials / a lot of failure
• Topiramate +/- amphetamine for CUD
• Cocaine  biomarkers
• Metyrapone and oxazepam for CUD

• Medications for Opioid Use Disorder
• Injectables / Implantables
• Rapid detoxification protocols
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Here is what I will cover in the next 30 minutes 



Cocaine overdose deaths are common in AAs

Annals of Internal Medicine 2018 168 (6) 453-455
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I just wanted to remind everyone that despite what you may think based on media attention there is more than an opiate crisis going on out there and cocaine is still a significant public health problem  This slide shows that among African Americans,  cocaine overdose is more common than opiate overdose  
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This is my simple doctors schematic of pharmacotherapy targets  Dopaminergic neurons  in the VTA project on to the NA with glutamateric  inputs coming from various brain regions and  and gabaergic  feedback from the nac to the vta.  Some of the most promising targets have been dopaminergic Anna Rose now looking at a  partial agonist cariprazine and others looking at dopamine agonists such as lomg acting amphetamine and methamphetamine.   I became interested in topiramate initially because of its affects on gaba.  Anna Rose had developed some interesting data regarding the potential efficacy of another gaba agonist baclofen and I set out to find other available gaba agonists.  Topiramate is a gaba agonist   It also has a number of other activities in the brain including glutamatergic antagonist effects.   Topiramate is currently approved for a number of indications including epilepsy, migraine headaches  and weight loss.  




 



Treatment of cocaine dependence - topiramate

Topiramate is Associated with Cocaine Abstinence

Drug Alcohol Depend. 2004;75(3):233-40.
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So we ran a small pilot trial. 40 subjects with cocaine dependence were treated for 12 weeks with topiramate gradually increased to 200 mg daily.  Currently end of trial abstinence is the fda outcome measure of interest and in this trial topiramate was associated with significantly more end of study abstinence.  About 50% of top subjects vs less than 20% in the placebo group. 



Topiramate for cocaine dependence

Topiramate Associated with Greater End of Trial Abstinence

Drug Alcohol Depend. 2013;133(1):94-9
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Based on our successful pilot and topiramate’s usefulness for the treatment of alcohol dependence we conducted a trial of topiramate for the treatment of patients with comorbid cocaine and alcohol dependence.  This slide shows the main outcome of this trial  
Comorbid cocaine and alcohol dependence is actually more commonly seen at our clinic than pure cocaine dependence. About 2/3 of patients we see have both illnesses.
We ran a standard 13 week trial randomizing 170 patients to topiramate 300 mg daily or placebo.  For this trial we required patients to achieve three days of abstinence from cocaine and alcohol and give us a cocaine negative urine on the day of randomization. 
The percent of patients abstinent during the last three weeks of trial was significantly different between the two groups 20% of the topiramate treated patients were cocaine abstinent versus 6% of the placebo treated patients.  

What I think is even more interesting is that topiramate seemed to be associated with unusually long periods of cocaine abstinence.  For instance the 20% of patients noted here represents 17 out of 83 topiramate treated patients.  16 of these 17 patients were actually abstinent for 5 weeks that is the entire period of full dose topiramate  They were very stable in their abstinence.
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Topiramate for cocaine dependence

Topiramate  Reduced Cocaine Use

JAMA Psychiatry. 2013;70(12):1338-46
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Most recently  Dr. Johnson and his colleagues at the University of Virginia conducted a trial that involved 142 cocaine dependent men and women who were treated fro 12 weeks. 71 received topiramate titrated over 6 weeks to 300 mg a day and 71 received identical placebo. It was double blind.  They found that topiramate treated patients used less cocaine during the trial. What is shown on this slide is the main outcome of triall  the Weekly Mean Proportion of Cocaine Nonuse Days From Baseline Through Study Week 12 this was calculated by combining self report and urine drug screens to determine cocaine a cocaine nonuse day using the change actual level of cocaine metabolite in the urine and using a computer based algorithm.  . Weekly mean proportion of cocaine nonuse days was analyzed (A) without imputing missing data and (B) imputing missing data using baseline values. Mean (SEM) values for the weekly proportion of cocaine nonuse days at baseline (ie, mean cocaine use during the 2-week baseline period) for the 2 groups receiving topiramate and placebo were 0.5775 (0.0294) and 0.5665 (0.0302), respectively. Participants were allocated to treatment groups at the end of the 2-week baseline period. Study medication was provided at week 0 and, therefore, week 1 contains those individuals who had received 1 or more weeks of double-blind treatment



Dopaminergic Medications:  Dextroamphetamine

Long-Acting Dextroamphetamine Reduced Cocaine Use 

J Clin Psychopharmacol 2001; 21:522-6
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As I said a minute ago there has been some success with the treatment of cocaine use disorder with long acting stimulants. 

In 2001 Grabowski  and colleagues published the results of the first double blind placebo controlled trial of long acting amphetamine for the treatment of cocaine dependence. In this trial they compared 2 doses of long acting dextroamphetamine  to placebo for the treatment of cocaine dependence in 128 cocaine dependent patients participating in outpatient treatment.  It was a three month trial. Subjects were randomized to a low dose of amphetamine 15 mg  or the high dose 30 mg in the second month of the trial the dose was doubled.  Urine drug screens were collected  twice weekly This slide shows the proportion of cocaine metabolite positive urine drug screens collected during each month of the trial in the three groups. After the dose was doubled you can see significant differences in the proportion of cocaine positive urine drug screens between the placebo group and high dose amphetamine group. This is especially prominent  in the last month of the trial.
Amphetamine was well tolerated in this trial.

The trial had significant  weaknesses.  It was a relatively small trial and the dropout rates were very high even for a cocaine medication trial.  Only about a third of the subjects completed the trial Dropout was highest in the high dose amphetamine group.  So these results should be taken with a grain of salt. 

However it is interesting to note that the same group replicated this finding in a second trial using cocaine and opioid dependent patients maintained on methadone.  In that trial the dropout rates were somewhat less but similar to this trial the proportion of cocaine positive urines in the placebo group was about twice the proportion in the high dose amphetamine group again about 60% positive vs. about 30% positive.




Dopaminergic Medications:  Methamphetamine

Long-Acting Methamphetamine 
Reduced Cocaine Use 

Drug Alcohol Depend 2009; 101:34-41
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More recently This same group evaluated the efficacy of methamphetamine for the treatment of cocaine dependence.  This trial involved 82 cocaine dependent patients in outpatient treatment.  There were three medication conditions: placebo immediate release methamphetamine 30 mg daily and sustained release methamphetamine 30 mg daily.   Patients were seen three times weekly for urine drug screens.  There was a two week stabilization phase followed by an 8-week evaluation phase.  Retention was poor in this trial as well, only 32% completed One reason for this is that the investigators excluded subjects during the trial who were not compliant due to safety concerns. Like the amphetamine trial I just showed you, dropout did not appear to be due to medication side effects.  Methamphetamine was well-tolerated in this trial. 

The main outcome shown in this slide is the proportion of cocaine metabolite positive urine drug screens during each week of the trial.  The placebo and immediate release amphetamine look about the same but you can easily see that the sustained release methamphetamine group submitted significantly fewer cocaine positive urine drug screens.
Cocaine-use proportion in the intention-to-treat sample. Beginning (week 1 of treatment) and ending (week 8 of treatment) sample sizes are shown in the legend. The SR group had significantly fewer BE-positive urine tests than the placebo (0 mg) or IR conditions. 
 Cocaine-use proportion in those completing treatment. Samples sizes are shown in the legend. The SR group had significantly fewer BE-positive urine tests than the placebo (0 mg) or IR conditions.

The data is preliminary and the trials are not perfect but there is a suggestion of positive effect with long acting agonist medications. 




Biological Psychiatry 2012; 72(11): 950-6 

Glutamatergic / Dopaminergic Combinations: MAS + Topiramate

The Combination of MAS and Topiramate Promoted Cocaine Abstinence 
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John Mariani and colleagues at Columbia decided to combine topiramate with Mixed amphetamine  salts and had a nice result.  They decided to combine amphetamine with topiramate because. topiramate  as a gaba agonist could modulate the reinforcing effects of co-administered amphetamines so that there are therapeuticgains in dopamine release, with dampened abuse liability.
 They randomized 81 cocaine dependent patients to 60 mg of extended release mixed amphetamine salts, adderall plus 300 mg of topiramate daily. They ran a 12 week trial and what they found was that patients treated with this combination were significantly more likely than placebo treated patients to achieve three weeks of continuous abstinence during the trial. They also found that patients with more baseline cocaine use did the best on the this combination What is shown here is the percent of patients in the two groups who achieved three weeks of continuous abstinence from cocaine  with the sample divided into patients with 0-8 days of use in the month prior to the trial patients with 9-15 days and patients with more than 15 days use in the month prior to the trial significant differences can be seen in the 9-15 and over 15 groups..  



Topiramate plus MAS replication 

The Combination of MAS and Topiramate Promoted Cocaine Abstinence 

Drug Alcohol Depend 2020; 206:107700

Presenter
Presentation Notes
We collaborated with Columbia in the replication trial.  This trial was a double-blind, randomized placebo-controlled trial, testing the combination of mixed amphetamine salts extended-release (MAS-ER) and topiramate or placebo over a 12-week medication phase was conducted. The two-site outpatient trial included 127 adults (96 males) with CUD using at least 9 days in the prior month.MAS-ER was titrated to a maximum dose of 60 mg/day and topiramate to a maximum dose of 100 mg twice/day.
The primary outcome was the proportion of individuals who achieved three consecutive abstinent weeks at the end of the study (EOS) as measured by urine toxicology and self-report.
Whats shown here is the primary outcome of end of study abstinence as well as abstinence during any three weeks of the trial. 



Cocaine Biomarkers

Cocaine Selective Severity Assessment

- It is a measure of cocaine withdrawal
- 18 Item each measured on a 0-7 scale
- Signs and symptoms measured include:

appetite changes sleep changes
cocaine craving depressed mood
anxiety irritability
lethargy inattention

paranoia heart rate changes
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As I mentioned at the beginning I have been working on cocaine biomarkers since I was a fellow specifically  measuring cocaine withdrawal symptoms with an instrument called the cocaine selective severity assessment. It was written by Joe Volpicelli with help from the nurse practitioners at CSA. It is an 18 item interviewer administered instrument. 
Items derived from signs and symptoms...
Each measured on a 0-7 scale and a total is derived by summing the ind items

Cocaine does have a withdrawal syndrome it’s not medically significant but the presence of cocaine withdrawal symptoms does not bode well for successful treatment. 



Cocaine Biomarkers
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The ability to predict outcome is the most useful aspect of the cssa
I have published now several  trials showing that the cssa predicts outcome in outpatient cocaine dependence treatment. Here are 4 examples.
This slide shows the results in the 4 trials each pair of columns representing one trial. In all cases high CSSA scores are defined as scores over 20.
I found that high cssa scores were associated with poor treatment retention in trc patients most participating in an outpatient cocaine psychotherapy trial
I also found that high cssa scores predicted retention at the day hospital at the VA 
I put together data from 76 patients participating in pilot medication trialsdone at CSA.  The cssa predicted the ability to attain 3 weeks of continuous abstinence. 
Finally in a trial of naltrexone for cocaine and alcohol we required patients to achieve 5 days of abstinence and a clean cocaine urine before starting.  In this study the cssa obtained at the beginning of detox predicted the ability to successfully complete detox. 
Baseline CSSA scores predict treatment outcome pretty well. 



CSSA and medication response; topiramate

Drug Alcohol Depend. 2013;133(1):94-9
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In case you were wondering. Yes the cssa predicted response to topiramate.  In this case patients admitted to the trial with cssa scores in the upper tertile (18) responded better topiramate as measured by the number of weeks of cocaine abstinence.  
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Metyrapone and oxazepam for CUD

Stress relief reduces cocaine self-administration
• Cortisol blocking agents reduce self-administration
• Benzodiazepines reduce self-administration
• Combining meds could allow for lower doses of benzos
• Metyrapone and oxazepam in a single capsule 

Presenter
Presentation Notes
The next cocaine trial scheduled to start sometime this spring is a trial evaluating the combination of metyrapone and oxazepam for CUD. 
Its based on the work of Nick Goeders at LSU.  He was interested in the association of stress and cocaine use.  He was able to show that drugs that alter physiological responses to stress also reduce cocaine self-administration in rats. He was specifically interested in the adrenocortical stress response  and became interested in benzodiazepines because they are known to decrease plasma corticosterone, cortisol and adrenocorticotropic hormone (ACTH) in both rats and humans, and reduced cocaine self-administration in rats Similarly, metyrapone and ketoconazole decrease plasma cortisol by directly inhibiting production of the hormone and we have shown that they also reduce cocaine taking in rats . 




Metyrapone and oxazepam reduced cocaine use 

J Psychopharmacology, 2012, 26(7) 973–981
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Based on this animal data his group conducted a pilot clinical trial. of the
cortisol synthesis inhibitor metyrapone, and the benzodiazepine oxazepam, in 45 cocaine-dependent individuals. The subjects were randomized to
a total daily dose of 500 mg metyrapone/20 mg oxazepam (low dose), a total daily dose of 1500 mg metyrapone/20 mg oxazepam (high dose), or
placebo for 6 weeks of treatment. The outcome measures were a reduction in cocaine craving and associated cocaine use as determined by quantitative
measurements of the cocaine metabolite benzoylecgonine (BE) in urine at all visits


Shown here is the cocaine use results. 



Metyrapone and oxazepam for CUD

• Multicenter double blind placebo controlled trial 
• 80 subjects 4 sites
• 14 week trial
• Metyrapone (720 mg) plus oxazepam (24 mg) in a single capsule
• Twice daily dosing  vs. placebo for 12 weeks
• Primary outcome is cocaine abstinence during the last 3 weeks
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�The proposed trial is a double blind placebo controlled trial involving 80 subjects at 4 sites. 
After screening they will participate in a week of single blind placebo lead in to those who are med adherent and are abstinent will be randomized to 12 weeks of meds metyrapone 720 mg / oxazepam 24 mg twice daily. 
The primary endpoint will be the continuous abstinence from cocaine use over the final 3 weeks (Week 11 to Week 13) of the Treatment Period as assessed by self-reports using the timeline follow-back (TLFB) interview and confirmed by urine BE. 




Pregabalin and lofexidine for opiate withdrawal 

XRNT is effective for OUD
• A big problem is getting patients detoxified
• Tapering agonists / partial agonists delays starting XRNT
• Nonnarcotic detoxification meds can speed up the process

Lofexidine is a selective Alpha 2 agonist
• Reduces withdrawal symptoms less hypotension 
• Not as effective for pain and anxiety
Pregabalin 
• Pregabalin blocks some calcium channels
• Pregabalin is effective for anxiety and pain
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Pregabalin is chemically related to gabapentin but like gabapentin has no direct activity in the gaba system. Also like gabapentin, its mechanism of action is poorly understood. It  acts by inhibiting certain calcium channels, Specifically it is a ligand of the auxiliary α2δ subunit site of certain voltage-dependent calcium channels (VDCCs), and thereby acts as an inhibitor of α2δ subunit-containing VDCCs. 
It is approved for the treatment of fibromya;gia. Diabetic nerve pain, spinal cord injury pain and pain associated with shingles. It has been used off lable for the treatment of anxiety 

So pregabalin will address symptoms lofexidine may work on. 




Lofexidine is effective for opiate withdrawal management

Drug and Alcohol Dependence 176 (2017) 79–88

Effects of Lofexidine on SOWS –G Scores

Presenter
Presentation Notes
We based our trial on trials of lofexidine and pregabalin given independently 
this data comes from  an 8-day, randomized, double-blind, placebo-controlled, study in 264 patients dependent on short-acting opioids evaluated the efficacy of lofexidine hydrochloride in reducing withdrawal symptoms in patients undergoing opioid withdrawal. The primary efficacy measures were SOWS-Gossop on Day 3 and time-to-dropout. 
Lofexidine was better than placebo in reducing withdrawal symptoms and had fewer dropous 37 vs 27 percent retention
Lofexidine has been approved for the treatment of opioid withdrawal symptoms

However there is clearly room for improvement. 



Pregabalin was more effective than clonidine for opiate detox

Neuroscience and Behavioral Physiology, 47 (2017)  1094-11101
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Pregabalin has been evaluated in a small pilot trial conducted in Russia
The study design was a randomized, symptom-controlled, simple, blind study with active controls. A total of 34 patients with OWS were randomized to two groups. Patients of group 1 (19 subjects) received pregabalin at a dose of up to 600 mg/day as the main substance for treating OWS, in combination with symptomatic treatment (basal and symptom-triggered). Patients of group 2 (15 subjects) received clonidine as the main treatment agent, in combination with basal and symptom-triggered treatment. 

The primary outcome of the trial was completion of detoxification but the authors also measured the amount of ancillary comfort meds used.  As it turned out significantly more ketorolac – an NSAID pan medication was prescribed to subjects receiving clonidine

We are excited about this trial If you can get subjects through detox then xrnt is every bit as effective as buprenorphine and offers advantages including  its monthly duration and lack of withdrawal symptoms upon discontinuation.



• Inpatient multicenter double blind randomized trial

• Penn, Columbia, Mountain Manor

• 90 subjects

• 7 day withdrawal management 

• Pregabalin + lofexidine

• Placebo pregabalin + lofexidine

• Primary outcome successful detoxification

• Secondary outcome – starting XRNTX  

Pregabalin + lofexidine for Opioid Withdrawal

Presenter
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Our proposed trial is an inpatient multicenter db pc controlled comparison of pregabalin at a max dose of 600 mg daily plus lofexidine 2.16 mg daily vs placebo pregabalin plus lofexidine. 
We are randomizing 90 subjects over two years at three sites 
7 days of meds 
Primary outcome is successful detox 
Secondary outcome is percent of subjects who start naltrexone

We are excited about this trial If you can get subjects through detox and give them their first shot then xrnt is every bit as effective as buprenorphine and offers advantages including  its monthly duration and lack of withdrawal symptoms upon discontinuation.

 



• Cocaine is still a significant problem

• Cocaine pharmacotherapy research continues

• Biomarkers may help target appropriate patients

• XRNT efficacy limited by withdrawal management

• Lofexidine and pregabalin may offer a solution 

Discussion
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So there you have it a 20 minute snapshot of my research career.  
Final thoughts: 
Cocaine will always be with us and it kills people what goes around comes around and the next cocaine epidemic is already starting
I think the biggest problem with cocaine pharmacotherapy is patient heterogeneity and Anna Rose with her group and I have been struggling with this problem in our own ways
For opiates getting patients on mat and  eliminating patient barriers like detoxification is likely to save lives 
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