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Learning Objectives

• Briefly review the pharmacology and neurobiology of stimulants

• Discuss the epidemiology of stimulant use and StUD in the U.S.

• Review pharmacological interventions studied for the treatment of 

StUD



Neural Pathways



Why is 
that 

pathway 
important

?



Cocaine vs. Amphetamines

Cocaine

Dopamine ExcessDopamine (and NE) Reuptake Inhibitor

Amphetamines 



Mortality

• Overdose
• ~20x increase since 2001
• Inflection point in 2011

• Cause of Overdose
• With and without opioid 

approaching even split
• Difficult treatment



Health Implications
• Cardiovascular disease
• Chronic vasoconstriction

• Part of “meth mouth” paradigm
• Also frequent cause of ED in men (“crystal di**)

• Malnutrition and miscarriage in pregnancy
• Increased risk of:

• Cigarette smoking
• Psychiatric disorders (induced or underlying)
• Acquiring and transmission of sexually transmitted infections

• All the usual complications of IV Use
• Note: IV complications are not inherent to IV use; it’s lack of sterile equipment



Contingency Management

• Works on the theory that Drug use is an operant behavior.



Contingency Management

Roll et al, Am J Psychiatry, 2006



Treatment (Cocaine)

• 2016 Cochrane Review (Castellanos et alia)18

• Psychostimulants showed benefit in terms of sustained abstinence (RR=1.36)
• Bupropion alone (RR=1.63)



Agonist Treatment (Cocaine)20



Agonist Treatment (Cocaine)21

• Cocaine Use Disorder + ADHD
• Outcomes

• 30% or greater ADHD symptom 
reduction

• Consistent urine toxicology
• MAS-XR group outperformed placebo



Treatment (Methamphetamine)24



Pharmacotherapy Systematic Review (Siefried et alia 
2020 )26

• 43 studies with 23 medication/med 
combinations

• Could not perform meta-analysis due to 
heterogeneity of studies

• Most consistently effective:
• stimulant agonist treatment 

(dexamphetamine and 
methylphenidate), naltrexone and 
topiramate

• Less consistent:
• Bupropion
• Mirtazapine
• Riluzole (glutamatergic)
• Pexacerfont (CRF-1 antagonist)

• Not effective:
• SSRI/SNRI
• TCA



Summary/ How to use in Pregnancy
• What generally doesn’t work

• Antidepressants
• Anticonvulsants
• Antipsychotics
• Monoamine agonists

• What has promise
• Bupropion
• Topiramate
• Modafanil
• Psychostimulants 

What can we do today with (relatively) low 
barriers?

Bupropion
Screen for seizure history

LAI naltrexone
Not w/ agonist OUD therapy

Topiramate
Previously Cat. D in pregnancy

Contingency Management
availability

CBT

• Disclaimers in Pregnancy:  
• The evidence for StUD presented here was not adequately studied in pregnant patients.  
• Any medication above, particularly topiramate or modafinil, would require serious risk discussions as first trimester 

malformations are associated with these medications, while the harm reduction of stopping illicit stimulants is beneficial.
• Breast feeding safety for these medications should also be discussed with patients.



References
1. How Opioids Change Your Brain. Maria Conley, M.D. Accessed August 30, 2021. https://drconley.org/images-2/opioids/

2. The neuroscience of meth — From pleasure to paranoia, drug’s effects explained through brain chemistry. San Diego Union-Tribune. Published August 28, 2016. Accessed August 30, 2021. 
https://www.sandiegouniontribune.com/sdut-the-neuroscience-of-meth-from-pleasure-to-2007aug26-story.html

3. Toxidromes. Sketchy Medicine. Published January 19, 2012. Accessed August 30, 2021. https://sketchymedicine.com/2012/01/toxidromes/

4. Pennsylvania ODSMP – Drug Overdose Surveillance Interactive Data Report. Tableau Software. Accessed November 9, 2023. 
https://public.tableau.com/views/PennsylvaniaODSMPDrugOverdoseSurveillanceInteractiveDataReport/Contents?%3Adisplay_static_image=y&%3AbootstrapWhenNotified=true&%3Aembed=tr
ue&%3Alanguage=en-US&:embed=y&:showVizHome=n&:apiID=host0#navType=0&navSrc=Parse

5. NEGRO COCAINE “FIENDS” ARE A NEW SOUTHERN MENACE; Murder and Insanity Increasing Among Lower Class Blacks Because They Have Taken to “Sniffing” Since Deprived of Whisky by 
Prohibition. - The New York Times. Accessed August 30, 2021. https://www.nytimes.com/1914/02/08/archives/negro-cocaine-fiends-are-a-new-southern-menace-murder-and-insanity.html

6. Rassool, GH (2009). Alcohol and Drug Misuse: A Handbook for Students and Health Professionals. London: Routledge. p. 113. ISBN 978-0-203-87117-1.

7. NATHANSON MH. THE CENTRAL ACTION OF BETAAMINOPROPYLBENZENE (BENZEDRINE): CLINICAL OBSERVATIONS. Journal of the American Medical Association. 1937;108(7):528-531. 
doi:10.1001/jama.1937.02780070012004

8. Brown HD, DeFulio A. Contingency management for the treatment of methamphetamine use disorder: A systematic review. Drug and Alcohol Dependence. 2020;216:108307. 
doi:10.1016/j.drugalcdep.2020.108307

9. Baicy K, London ED. Corticolimbic dysregulation and chronic methamphetamine abuse. Addiction. 2007 Apr;102 Suppl 1:5-15. doi: 10.1111/j.1360-0443.2006.01777.x. PMID: 17493049.

10. Cortese S, Adamo N, Del Giovane C, Mohr-Jensen C, Hayes AJ, Carucci S, Atkinson LZ, Tessari L, Banaschewski T, Coghill D, Hollis C, Simonoff E, Zuddas A, Barbui C, Purgato M, Steinhausen HC, 
Shokraneh F, Xia J, Cipriani A. Comparative efficacy and tolerability of medications for attention-deficit hyperactivity disorder in children, adolescents, and adults: a systematic review and network 
meta-analysis. Lancet Psychiatry. 2018 Sep;5(9):727-738. doi: 10.1016/S2215-0366(18)30269-4. Epub 2018 Aug 7. PMID: 30097390; PMCID: PMC6109107.

11. Stimulant ADHD medication and risk for substance abuse - PubMed. Accessed March 10, 2023. https://pubmed.ncbi.nlm.nih.gov/25158998/

12. Aharonovich E, Brooks AC, Nunes EV, Hasin DS. Cognitive deficits in marijuana users: Effects on motivational enhancement therapy plus cognitive behavioral therapy treatment outcome. Drug 
Alcohol Depend. 2008 Jun 1;95(3):279-83. doi: 10.1016/j.drugalcdep.2008.01.009. Epub 2008 Mar 7. PMID: 18329188; PMCID: PMC2429981.

13. B BM, J J, S B, T H. Long-term outcomes of pharmacologically treated versus non-treated adults with ADHD and substance use disorder: a naturalistic study. Journal of substance abuse treatment. 
2015;51. doi:10.1016/j.jsat.2014.11.005

14. J B, T W, E M, T S, Sv F. Pharmacotherapy of attention-deficit/hyperactivity disorder reduces risk for substance use disorder. Pediatrics. 1999;104(2). doi:10.1542/peds.104.2.e20

https://drconley.org/images-2/opioids/
https://www.sandiegouniontribune.com/sdut-the-neuroscience-of-meth-from-pleasure-to-2007aug26-story.html
https://sketchymedicine.com/2012/01/toxidromes/
https://public.tableau.com/views/PennsylvaniaODSMPDrugOverdoseSurveillanceInteractiveDataReport/Contents?%3Adisplay_static_image=y&%3AbootstrapWhenNotified=true&%3Aembed=true&%3Alanguage=en-US&:embed=y&:showVizHome=n&:apiID=host0#navType=0&navSrc=Parse
https://public.tableau.com/views/PennsylvaniaODSMPDrugOverdoseSurveillanceInteractiveDataReport/Contents?%3Adisplay_static_image=y&%3AbootstrapWhenNotified=true&%3Aembed=true&%3Alanguage=en-US&:embed=y&:showVizHome=n&:apiID=host0#navType=0&navSrc=Parse
https://www.nytimes.com/1914/02/08/archives/negro-cocaine-fiends-are-a-new-southern-menace-murder-and-insanity.html


References
15. Westover AN, Halm EA. Do prescription stimulants increase the risk of adverse cardiovascular events?: A systematic review. BMC Cardiovascular Disorders. 2012;12(1):41. doi:10.1186/1471-2261-12-41

16. Latronica JR, Clegg TJ, Tuan WJ, Bone C. Are Amphetamines Associated with Adverse Cardiovascular Events Among Elderly Individuals? J Am Board Fam Med. 2021 Nov-Dec;34(6):1074-1081. doi: 
10.3122/jabfm.2021.06.210228. PMID: 34772763.

17. Lakhan SE, Kirchgessner A. Prescription stimulants in individuals with and without attention deficit hyperactivity disorder: misuse, cognitive impact, and adverse effects. Brain and Behavior. 2012;2(5):661-
677. doi:10.1002/brb3.78

18. Castells X, Cunill R, Pérez-Mañá C, Vidal X, Capellà D. Psychostimulant drugs for cocaine dependence. Cochrane Database Syst Rev. 2016;9:CD007380. doi:10.1002/14651858.CD007380.pub4

19. Singh M, Keer D, Klimas J, Wood E, Werb D. Topiramate for cocaine dependence: a systematic review and meta-analysis of randomized controlled trials. Addiction. 2016;111(8):1337-1346. 
doi:10.1111/add.13328

20. Mooney ME, Herin DV, Schmitz JM, Moukaddam N, Green C, Grabowski J. Effects of Oral Methamphetamine on Cocaine Use: A Randomized, Double-Blind, Placebo-Controlled Trial. Drug Alcohol Depend. 
2009;101(1-2):34-41. doi:10.1016/j.drugalcdep.2008.10.016

21. Levin FR, Mariani JJ, Specker S, Mooney M, Mahony A, Brooks DJ, Babb D, Bai Y, Eberly LE, Nunes EV, Grabowski J. Extended-Release Mixed Amphetamine Salts vs Placebo for Comorbid Adult Attention-
Deficit/Hyperactivity Disorder and Cocaine Use Disorder: A Randomized Clinical Trial. JAMA Psychiatry. 2015 Jun;72(6):593-602. doi: 10.1001/jamapsychiatry.2015.41. PMID: 25887096; PMCID: PMC4456227.

22. Sangroula D, Motiwala F, Wagle B, Shah VC, Hagi K, Lippmann S. Modafinil Treatment of Cocaine Dependence: A Systematic Review and Meta-Analysis. Substance Use & Misuse. 2017;52(10):1292-1306. 
doi:10.1080/10826084.2016.1276597

23. Shoptaw S, Heinzerling KG, Rotheram-Fuller E, et al. Randomized, placebo-controlled trial of bupropion for the treatment of methamphetamine dependence. Drug Alcohol Depend. 2008;96(3):222-232. 
doi:10.1016/j.drugalcdep.2008.03.010

24. Trivedi MH, Walker R, Ling W, et al. Bupropion and Naltrexone in Methamphetamine Use Disorder. New England Journal of Medicine. 2021;384(2):140-153. doi:10.1056/NEJMoa2020214

25. Chan B, Freeman M, Kondo K, et al. Pharmacotherapy for methamphetamine/amphetamine use disorder-a systematic review and meta-analysis. Addiction. 2019;114(12):2122-2136. doi:10.1111/add.14755

26. Siefried KJ, Acheson LS, Lintzeris N, Ezard N. Pharmacological Treatment of Methamphetamine/Amphetamine Dependence: A Systematic Review. CNS Drugs. 2020;34(4):337-365. doi:10.1007/s40263-020-
00711-x

27. Chan B, Freeman M, Ayers C, et al. A systematic review and meta-analysis of medications for stimulant use disorders in patients with co-occurring opioid use disorders. Drug Alcohol Depend. 
2020;216:108193. doi:10.1016/j.drugalcdep.2020.108193


	Slide Number 1
	Learning Objectives
	Neural Pathways
	Slide Number 4
	Cocaine vs. Amphetamines
	Mortality
	Health Implications
	Slide Number 8
	Slide Number 9
	Treatment (Cocaine)
	Agonist Treatment (Cocaine)20
	Agonist Treatment (Cocaine)21
	Treatment (Methamphetamine)24
	Pharmacotherapy Systematic Review (Siefried et alia 2020 )26
	Summary/ How to use in Pregnancy
	References
	References

