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Background

How Ketamine Use Disorder Began
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Background

ORIGINS IN SOCIETY /

* Synthesized in 1962 as a replacement for ¢ The first reports of non-medical ketamine

phencyclidine (PCP) as an anesthetic use were in the 1960s
* Good safety data and is an anesthetic * Expended use in the 1990s in Europe at
without respiratory suppression “raves” as an adulterant to ecstasy

* WHO has labeled it an essential medicine ¢ Commonly use in South-East Asia
since it can be used without electricity + The single most abused drug in Hong Kong

and supplemental oxygen
* Becoming more popular
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Background

ORIGINS IN MENTAL HEALTH RECENT e

* First use as treatment of mental health in ¢ Research for a broad range of applications

1970s has exploded over the past 20 years
* Formal investigation for off-label mental * FDA approved intranasal esketamine in
health treatment in 1990s 2019 for treatment-resistant depression

* S-enantiomer

* Spravato

* R-enantiomer now getting some attention
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* Synergistic with psychological therapies

Background -
Psychotherapy =

*  CBT prolongs antidepressant effects of ketamine

¢ Ketamine-assisted psychotherapy (KAP)

* Psychedelic dosing makes therapy more effective (“Mystical Experience”)
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Mechanisms of Action

N-METHYL-D-ASPARTATE (NMDA) RECEPTOR
ANTAGONIST NET EFFECTS

e Also:

Increases neural plasticity

* Blocks nicotinic acetylcholine ion channels

Disruption of functional networks
* Increased dopaminergic and noradrenergic
neuromodulation

Rapid antidepressant effects

*  Weak agonist of delta and mu opioid receptor

Reconsolidation

Psychedelic effects
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Routes of Use

MEDICAL

Primarily intravenous

Intranasal

Intramuscular

Oral
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NON-MEDICAL ~

Primarily in powder form
Snorting/inhaling
Less commonly intramuscular/intravenous

Rarely orally

* More sedative and less psychedelic



Intoxication

SUB-ANESTHETIC DOSES

* Low sub-psychedelic dose: empathogenic
experience “K-Land”

* Medium psychedelic dose: out-of-body
experience “K-Hole”

* High doses: dissolution of boundaries
between reality and self (“near death
experience”) “K-Hole”
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REPORTED EFFECTS /

* Melting into the surroundings
* Visual hallucinations
* Giggliness

* Dissociation to the point perceptions are
completely detached from reality



Intoxication

OTHER EFFECTS

Antidepressant

Reduction in suicidal ideation

Delirium

Delusions

 Confusion
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PSYCHOSIS LIKE e

* Ketamine has been used as a
pharmacological model of schizophrenia

* Neuroimaging in healthy humans and rats

* Pharmacological research



Withdrawal

PSYCHOLOGICAL

* Cravings

* Ongoing debate if other signs present

* Depression

* Anxiety
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PHYSICAL

* Ongoing debate if any signs present
 Shaking
* Sweating

* Palpitations



Risks of
Ketamine Use

How Ketamine Addiction Affects the Body
and Mind




Acute Use

OVERDOSE

* Incredibly difficult to accomplish

e 25x usual recreational dose

* Recreational dose of 175 mg

* 4.2 grams for 70 kg human

* No respiratory suppression

* Coughing and swallowing reflex
maintained
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CARDIAC RISK

* High blood pressure
* Tachycardia

* Compounded by coingestion of
stimulants



Acute Use

COGNITIVE IMPAIRMENT

* Working memory

* Allows the brain to hold onto information for a brief
period of time while doing something else

* Episodic memory

* Recollection of personal experiences or events
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* Verbal learning

* Learning from a lecture

* Spatial memory

* Remembering where things are



Acute Use

ACCIDENTAL DEATH

* Highest source of mortality

* Anesthetic
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HARM REDUCTION ~

* People intoxicated with ketamine should
not be left alone

* People intoxicated with ketamine should
be accompanied by someone who is
sober



Chronic Use

ULCERATIVE CYSTITIS

* Urinary frequency
* Dysuria

* Painful hematuria
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KIDNEY

* Hydronephrosis
* Papillary necrosis

* Renal failure has been documented



Chronic Use

K-CRAMPS

* Abdominal pain

* Further use of ketamine can alleviate the
pain
* Lore is this is the result of swallowing

postnasal drip

* CT demonstrated cystic dilation of
common bile duct

* Liver damage/fibrosis
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PSYCHOLOGICAL ~

* Increased depression found in daily users

* Prodromal schizophrenia syndrome in
daily users

* Delusions

* Dissociation



Chronic Use

NEUROLOGIC

* Changes in temporal lobe

* Upregulation of dopamine receptors
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COGNITIVE IMPAIRMENT

* Short-term memory
* Long-term memory

 Reversible



Chronic Use

ADDICTION

* Increased release and inhibited uptake of
dopamine in nucleus accumbens

* Interacts with opioid receptors
promoting rewarding properties

* Short half-life (1-2 hours)
* Compulsive use

* Tachyphylaxis

Wednesday, October 4t, 2023

 Lower education
* Unemployment

* |Increased health care utilization

* Ulcerative cystitis



Ketamine Use™®™ .
Disorder Treatmet

Managing complications and the underlying
cause




Treatment

USE DISORDER

* No specific treatment

* Modulation of glutamatergic system

* Lamotrigine helped in one case study

* Behavioral and coghnitive interventions

* Cravings and compulsive use
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COMPLICATIONS

NSAIDs

Anti-inflammatory medications
Steroids

Anticholinergic medications
Urinary diversion and nephrectomy

Abstinence

21



Ketamine and™®
Opioid Use Disordgr™ =

What we know about treatment




Comorbid Kketamine and Opioid Use
Disorders

LARGELY AN UNKNOWN

* The epidemiology appears to be * Research has focused on treatment of
unknown opioid use disorder

* Polysubstance use with Ketamine use
disorder is the rule rather than the
exception
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Theoretical Prevention ol Opioid Use
Disorder

PAIN MANAGEMENT OUTPATIENT PRESCRIPTIONS

* Reduces perioperative reduces * Reduces respiratory suppression

cumulative opioid consumption .
* Prevents hyperalgesia

* |ntravenous ketamine infusions for

L * Lowers needed dosage
chronic pain management
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Opioid Withdrawal

CASE REPORTS

* Treatment of buprenorphine precipitated
opioid withdrawal

* Wean from high dose outpatient
prescription

* Anecdotal reports
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STUDIES

e Reduced withdrawal scores
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Treatment ol Opioid Use Disorder

POTENTIAL MECHANISMS

* Glutamate dysfunction is implicated in Decreased cravings

addiction

Improves opioid withdrawal symptoms
* Promotion of neuroplasticity

Antidepressant
* Restoration of glutamate imbalance and

. . Enhanced motivation for changing
forming new synapses promotes learning

. problematic behaviors
new behaviors
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Treatment ol Opioid Use Disorder

KETAMINE PSYCHOTHERAPY SPECIFIC TREATMENT PROCEDURE

* Krupitsky and Grineko studied * |10 hours of psychotherapy before to
existentially oriented psychotherapy in prepare patients
2002

* |.5-2 hours ketamine session
* Psychedelic dose vs sub-psychedelic dose

* Emotional support

of ketamine * Individual and personality problems focused

* 5 hours of psychotherapy after to
interpret and integrate their experiences
into everyday life

Wednesday, October 4t, 2023 27



Treatment ol Opioid Use Disorder

KETAMINE PSYCHOTHERAPY

* Psychedelic dose vs sub-psychedelic dose Decreased cravings

of ketamine worked as anticipated . Decreased anhedonia

* Higher rate of abstinence at 24 months Decreased anxiety

for psychedelic dose .
* Decreased depression
* Increased internal locus of control
* Increased meaning and purpose of one’s own life

* Increased spirituality
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Treatment ol Opioid Use Disorder

KETAMINE PSYCHOTHERAPY SPECIFIC TREATMENT PROCEDURE

* Krupitsky and Grineko then studied single ¢ All given psychedelic doses

vs multiple sessions in 2007 . . .
* Single session vs three sessions in

monthly intervals

* 5 hours of psychotherapy before and 5
hours after for the first session

* The multiple session group had one hour
of addiction counseling before and after
the second and third sessions

Wednesday, October 4t, 2023 29



Treatment ol Opioid Use Disorder

KETAMINE PSYCHOTHERAPY

* There is a dose-response relationship * The same improvements were seen

* Three sessions had an abstinence rate of
50% at one year as compared to 22.2%
for the single session
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Alcohol Use Disorder

KETAMINE PSYCHOTHERAPY WITHDRAWAL /
* Combined with aversive therapy, 70% * Appears to be safe and effective as
abstinent at 12 months vs 24% aversive adjunctive treatment for alcohol
therapy alone withdrawal
. + Effective for benzodiazepine-ref lcohol
 KAP 66% abstinent at 12 months vs 24% Wi:;;':;v;r S EAISSIESSy RS

nventional hother
conventiona PS)’C othe apy * Decreased rates of intubation

* Combined with MI, 75% abstinent at 6 * Decreased days in ICU

months vs 27% midazolam + Ml * Theoretically beneficial for combined

opioid and alcohol withdrawal
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Cocaine Use Disorder

KETAMINE PSYCHOTHERAPY JUST INFUSIONS /
* Combined with mindfulness-based * A single infusion reduced cocaine self-
behavioral modification, 48% abstinent at administration by 67% compared to
|4 days vs | 1% with midazolam baseline in non-treatment seeking

individuals

* 44% abstinent at 6 months vs 0% with midazolam

* Three infusions:

* Increased motivation to quit

* Reduced cue craving and use at 4 weeks

* One study reported the mystical, but not
dissociative, effects mediated efficacy
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Future Treatment of Opioid Use Disorder

ONGOING RESEARCH

* Ketamine-assisted psychotherapy for
opioid use disorder

e Ketamine for OUD and comorbid
depression

* Ketamine for the treatment of opioid use
disorder and depression
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¢

Case Presentation.

One example of severe ketamine use
disorder S—

» & :

34
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Case Report

MR. A

* Presents for inability to discontinue
ketamine use for >| year

* 25-year-old salesman

* Had been using for 3 years

* |nitially via smoking and now snortin
Y

e Using 6-10 times daily
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* Has uncreative cystitis and K-cramps

* Marked functional impairment and
physical consequences
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Case Report

PRIOR TREATMENT

* Two prior inpatient treatments

* Had reported withdrawal of dysphoria, severe anxiety,
and cravings

* Achieved abstinence in a controlled environment

* Relapsed soon after discharge
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LAMOTRIGINE y
* Titrated during his third hospital 'stay

* Blocked the positive feelings associated
with ketamine

* Instead, experienced dizziness, fatigue, nausea, and
headaches

* Decreased use to 2-3 times daily and
using /5% total daily dose

* Occupational functioning stabilized
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Case Report

END RESULT

* Took lamotrigine for 3 months

* Ultimately stopped lamotrigine to again
experience the positive effects of
ketamine
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* Did not receive outpatient therapy

y
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Thank You

Alexander Thomas

Wednesday, October 4, 2023



Reterences

Morgan, C. |., & Curran, H. V. (2012). Ketamine use: a review. Addiction, 107(1), 27-38. https://doi.org/10.1111/j.1360-0443.201 1.03576.x
WHO recommends against bringing ketamine under international control. (2016). Vet Rec, 178(8), 182. https://doi.org/10.1136/vr.i958
Arditti, J., Spadari, M., de Haro, L., Brun, A,, Bourdon, J. H., & Valli, M. (2002). [Ketamine--dreams and realities]. Acta Clin Belg, 57 Suppl I, 31-33. (Kétamine--Reves et réalités.)

Kolp, E., Friedman, H. L., Krupitsky, E., Jansen, K., Sylvester, M., Young, M. S., & Kolp, A. (2014). Ketamine psychedelic psychotherapy: Focus on its pharmacology, phenomenology, and clinical applications. International Journal of
Transpersonal Studies, 33(2), 84-140

Keilhoff, G., Bernstein, H. G., Becker, A., Grecksch, G., & Wolf, G. (2004). Increased neurogenesis in a rat ketamine model of schizophrenia. Biol Psychiatry, 56(5), 317-322. https://doi.org/10.1016/j.biopsych.2004.06.010

Driesen, N. R., McCarthy, G., Bhagwagar, Z., Bloch, M., Calhoun, V., D'Souza, D. C., Gueorguieva, R, He, G., Ramachandran, R., Suckow, R. F., Anticevic, A., Morgan, P. T., & Krystal, J. H. (2013). Relationship of resting brain
hyperconnectivity and schizophrenia-like symptoms produced by the NMDA receptor antagonist ketamine in humans. Mol Psychiatry, 18(11), 1199-1204. https://doi.org/10.1038/mp.2012.194

Krystal, J. H., Bennett, A., Abi-Saab, D., Belger, A., Karper, L. P., D'Souza, D. C,, Lipschitz, D., Abi-Dargham, A., & Charney, D. S. (2000). Dissociation of ketamine effects on rule acquisition and rule implementation: possible relevance to
NMDA receptor contributions to executive cognitive functions. Biol Psychiatry, 47(2), 137-143. https://doi.org/10.1016/s0006-3223(99)00097-9

Khorramzadeh, E., & Lotfy, A. O. (1973). The use of ketamine in psychiatry. Psychosomatics, 14(6), 344-346. https://doi.org/10.1016/s0033-3182(73)71306-2

Yang, C., Shirayama, Y., Zhang, J. C., Ren, Q., Yao, W., Ma, M., Dong, C., & Hashimoto, K. (2015). R-ketamine: a rapid-onset and sustained antidepressant without psychotomimetic side effects. Transl Psychiatry, 5(9), e632.
https://doi.org/10.1038/tp.2015.136

Zhang, J. C,, Li, S. X., & Hashimoto, K. (2014). R (-)-ketamine shows greater potency and longer lasting antidepressant effects than S (+)-ketamine. Pharmacol Biochem Behav, |16, 137-141. https://doi.org/10.1016/j.pbb.2013.11.033

Wednesday, October 4, 2023 39



Reterences

Zanos, P., Moaddel, R., Morris, P. ]., Georgiou, P., Fischell, J., Elmer, G. I., Alkondon, M., Yuan, P., Pribut, H. J., Singh, N. S., Dossou, K. S., Fang, Y., Huang, X. P., Mayo, C. L., Wainer, |. W., Albuquerque, E. X., Thompson, S. M., Thomas, C. ]., Zarate, C. A, Jr., & Gould, T. D. (2016). NMDAR inhibition-
independent antidepressant actions of ketamine metabolites. Nature, 533(7604), 481-486. https://doi.org/10.1038/nature 17998

Morgan, C. J., & Curran, H. V. (2012). Ketamine use: a review. Addiction, 107(1), 27-38. https://doi.org/10.1111/j.1360-0443.2011.03576.x
Harmer, C. J., Duman, R. S., & Cowen, P. J. (2017). How do antidepressants work? New perspectives for refining future treatment approaches. Lancet Psychiatry, 4(5), 409-418. https://doi.org/10.1016/s2215-0366(17)30015-9
Carhart-Harris, R. L., & Goodwin, G. M. (2017). The Therapeutic Potential of Psychedelic Drugs: Past, Present, and Future. Neuropsychopharmacology, 42(11), 2105-2113. https://doi.org/10.1038/npp.2017.84

Wolfson, P. (2014). Psychedelic Experiential Pharmacology: Pioneering Clinical Explorations with Salvador Roquet (How | Came to All of This: Ketamine, Admixtures and Adjuvants, Don Juan and Carlos Castaneda Too): An Interview with Richard Yensen. International Journal of Transpersonal Studies, 33,
160-174. https://doi.org/10.24972/ijts.2014.33.2.160

Kolp, E., Friedman, H. L., Young, M. S., & Krupitsky, E. (2006). Ketamine Enhanced Psychotherapy: Preliminary Clinical Observations on Its Effectiveness in Treating Alcoholism. The Humanistic Psychologist, 34(4), 399-422. https://doi.org/10.1207/s15473333thp3404_7

Lydic, R., & Baghdoyan, H. A. (2002). Ketamine and MK-80| decrease acetylcholine release in the pontine reticular formation, slow breathing, and disrupt sleep. Sleep, 25(6), 617-622.

Wang, M., Wong, A. H., & Liu, F. (2012). Interactions between NMDA and dopamine receptors: a potential therapeutic target. Brain Res, 1476, 154-163. https://doi.org/10.1016/j.brainres.2012.03.029

Kubota, T., Hirota, K., Yoshida, H., Takahashi, S., Anzawa, N., Ohkawa, H., Kushikata, T., & Matsuki, A. (1999). Effects of sedatives on noradrenaline release from the medial prefrontal cortex in rats. Psychopharmacology (Berl), 146(3), 335-338. https://doi.org/10.1007/s002130051 125

Cai, Y. C,, Ma, L, Fan, G. H., Zhao, ., Jiang, L. Z., & Pei, G. (1997). Activation of N-methyl-D-aspartate receptor attenuates acute responsiveness of delta-opioid receptors. Mol Pharmacol, 51(4), 583-587. https://doi.org/10.1124/mol.51.4.583

Wednesday, October 4, 2023 40



Reterences

Ivan Ezquerra-Romano, I., Lawn, W., Krupitsky, E., & Morgan, C. ]. A. (2018). Ketamine for the treatment of addiction: Evidence and potential mechanisms. Neuropharmacology, 142, 72-82. https://doi.org/10.1016/j.neuropharm.2018.01.017
Liu, Y., Lin, D., Wu, B., & Zhou, W. (2016). Ketamine abuse potential and use disorder. Brain Res Bull, 126(Pt |), 68-73. https://doi.org/10.1016/j.brainresbull.2016.05.016
Hornick, M. G., & Stefanski, A. (2023). Hallucinogenic potential: a review of psychoplastogens for the treatment of opioid use disorder. Front Pharmacol, 14, 1221719. https://doi.org/10.3389/fphar.2023.1221719

Meyer-FrieBem, C. H., Lipke, E., Weibel, S., Kranke, P., Reichl, S., Pogatzki-Zahn, E. M., Zahn, P. K., & Schnabel, A. (2022). Perioperative ketamine for postoperative pain management in patients with preoperative opioid intake: A systematic review and meta-analysis. | Clin Anesth, 78, 110652.
https://doi.org/10.1016/j.jclinane.2022.110652

Cohen, S. P, Bhatia, A., Buvanendran, A., Schwenk, E. S., Wasan, A. D., Hurley, R. W., Viscusi, E. R., Narouze, S., Davis, F. N., Ritchie, E. C., Lubenow, T. R., & Hooten, W. M. (2018). Consensus Guidelines on the Use of Intravenous Ketamine Infusions for Chronic Pain From the American Society of
Regional Anesthesia and Pain Medicine, the American Academy of Pain Medicine, and the American Society of Anesthesiologists. Reg Anesth Pain Med, 43(5), 521-546. https://doi.org/10.1097/aap.0000000000000808

Walsh, Z., Mollaahmetoglu, O. M., Rootman, |., Golsof, S., Keeler, J., Marsh, B., Nutt, D. J., & Morgan, C. J. A. (2021). Ketamine for the treatment of mental health and substance use disorders: comprehensive systematic review. BJPsych Open, 8(1), el9. https://doi.org/10.1192/bjo.2021.106 |
Krupitsky, E., Burakov, A, Romanova, T., Dunaevsky, |., Strassman, R., & Grinenko, A. (2002). Ketamine psychotherapy for heroin addiction: immediate effects and two-year follow-up. | Subst Abuse Treat, 23(4), 273-283. https://doi.org/10.1016/s0740-5472(02)00275- |

Lalanne, L., Nicot, C., Lang, J. P., Bertschy, G., & Salvat, E. (2016). Experience of the use of Ketamine to manage opioid withdrawal in an addicted woman: a case report. BMC Psychiatry, 16(1), 395. https://doi.org/10.1 186/s12888-016-1112-2

Christian, N. ., Butner, J. L, Evarts, M. S., & Weimer, M. B. (2023). Precipitated Opioid Withdrawal Treated With Ketamine in a Hospitalized Patient: A Case Report. | Addict Med, 17(4), 488-490. https://doi.org/10.1097/adm.0000000000001 151

Hailozian, C., Luftig, J., Liang, A., Outhay, M., Ullal, M., Anderson, E. S., Kalmin, M., Shoptaw, S., Greenwald, M. K., & Herring, A. A. (2022). Synergistic Effect of Ketamine and Buprenorphine Observed in the Treatment of Buprenorphine Precipitated Opioid Withdrawal in a Patient With Fentanyl Use. |
Addict Med, 16(4), 483-487. https://doi.org/10.1097/adm.0000000000000929

Wednesday, October 4, 2023

4|



Reterences

Jovaisa, T., Laurinenas, G., Vosylius, S., Sipylaite, J., Badaras, R., & Ivaskevicius, ]. (2006). Effects of ketamine on precipitated opiate withdrawal. Medicina (Kaunas), 42(8), 625-634.

Krupitsky, E. M., Burakov, A. M., Dunaevsky, |. V., Romanova, T. N, Slavina, T. Y., & Grinenko, A. Y. (2007). Single versus repeated sessions of ketamine-assisted psychotherapy for people with heroin dependence. | Psychoactive Drugs, 39(1), 13-19. https://doi.org/10.1080/02791072.2007.10399860
Krupitsky, E. M., Grineko, A. Y., Berkaliev, T. N., Paley, A. |, Tetrov, U. N., Mushkov, K. A., & Borodikin, Y. S. (1992). The Combination of Psychedelic and Aversive Approaches in Alcoholism Treatment. Alcoholism Treatment Quarterly, 9(1), 99-105. https://doi.org/10.1300/J020VO9NOI_09
Krupitsky, E. M., & Grinenko, A. Y. (1997). Ketamine psychedelic therapy (KPT): a review of the results of ten years of research. | Psychoactive Drugs, 29(2), 165-183. https://doi.org/10.1080/02791072.1997.10400185

Dakwar, E., Levin, F,, Hart, C. L., Basaraba, C., Choi, J., Pavlicova, M., & Nunes, E. V. (2020). A Single Ketamine Infusion Combined With Motivational Enhancement Therapy for Alcohol Use Disorder: A Randomized Midazolam-Controlled Pilot Trial. Am | Psychiatry, 177(2), 125-133.
https://doi.org/10.1176/appi.ajp.2019.19070684

Wong, A., Benedict, N. J., Armahizer, M. J., & Kane-Gill, S. L. (2015). Evaluation of adjunctive ketamine to benzodiazepines for management of alcohol withdrawal syndrome. Ann Pharmacother, 49(1), 14-19. https://doi.org/10.1177/10600280 14555859
Shah, P., McDowell, M., Ebisu, R., Hanif, T., & Toerne, T. (2018). Adjunctive Use of Ketamine for Benzodiazepine-Resistant Severe Alcohol Withdrawal: a Retrospective Evaluation. | Med Toxicol, |4(3), 229-236. https://doi.org/10.1007/s13181-018-0662-8

Pizon, A. F.,, Lynch, M. J,, Benedict, N. J,, Yanta, J. H., Frisch, A., Menke, N. B., Swartzentruber, G. S., King, A. M., Abesamis, M. G., & Kane-Gill, S. L. (2018). Adjunct Ketamine Use in the Management of Severe Ethanol Withdrawal. Crit Care Med, 46(8), €768-e771.
https://doi.org/10.1097/ccm.0000000000003204

Dakwar, E., Nunes, E. V., Hart, C. L, Foltin, R. W., Mathew, S. J., Carpenter, K. M., Choi, C. |. ., Basaraba, C. N., Pavlicova, M., & Levin, F. R. (2019). A Single Ketamine Infusion Combined With Mindfulness-Based Behavioral Modification to Treat Cocaine Dependence: A Randomized Clinical Trial. Am |
Psychiatry, 176(11), 923-930. https://doi.org/10.1176/appi.ajp.2019.18101123

Dakwar, E., Hart, C. L., Leyin, F. R, Nunes, E. V., & Foltin, R. W. (2017). Cocaine self-administration disrupted by the N-methyl-D-aspartate receptor antagonist ketamine: a randomized, crossover trial. Mol Psychiatry, 22(1), 76-81. https://doi.org/10.1038/mp.2016.39

Wednesday, October 4, 2023 42



Reterences

Dakwar, E., Levin, F, Foltin, R.W., Nunes, E.V., & Hart, C. L. (2014). The effects of subanesthetic ketamine infusions on

motivation to quit and cue-induced craving in cocaine-dependent research volunteers. Biol Psychiatry, 76(1), 40-46.
https://doi.org/10.1016/j.biopsych.2013.08.009

Dakwar, E.,Anerella, C., Hart, C. L, Levin, F. R., Mathew, S. J., & Nunes, E.V. (2014). Therapeutic infusions of ketamine: do
the psychoactive effects matter? Drug Alcohol Depend, 136, 153-157.

Huang, M. C,, Chen, L.Y,, Chen, C. K., & Lin, S. K. (2016). Potential benefit of lamotrigine in managing ketamine use
disorder. Med Hypotheses, 87, 97-100. https://doi.org/10.1016/j.mehy.2015.11.01 |

Wednesday, October 4, 2023 43


https://doi.org/10.1016/j.drugalcdep.2013.12.019

	Slide 1: Ketamine and Opioid  Use Disorders
	Slide 2: Ketamine
	Slide 3: Background
	Slide 4: Background
	Slide 5: Background
	Slide 6: Background - Psychotherapy
	Slide 7: Mechanisms of Action
	Slide 8: Routes of Use
	Slide 9: Intoxication
	Slide 10: Intoxication
	Slide 11: Withdrawal
	Slide 12: Risks of Ketamine Use
	Slide 13: Acute Use
	Slide 14: Acute Use
	Slide 15: Acute Use
	Slide 16: Chronic Use
	Slide 17: Chronic Use
	Slide 18: Chronic Use
	Slide 19: Chronic Use
	Slide 20: Ketamine Use Disorder Treatment
	Slide 21: Treatment
	Slide 22: Ketamine and Opioid Use Disorder
	Slide 23: Comorbid Ketamine and Opioid Use Disorders
	Slide 24: Theoretical Prevention of Opioid Use Disorder 
	Slide 25: Opioid Withdrawal
	Slide 26: Treatment of Opioid Use Disorder 
	Slide 27: Treatment of Opioid Use Disorder 
	Slide 28: Treatment of Opioid Use Disorder 
	Slide 29: Treatment of Opioid Use Disorder 
	Slide 30: Treatment of Opioid Use Disorder 
	Slide 31: Alcohol Use Disorder
	Slide 32: Cocaine Use Disorder
	Slide 33: Future Treatment of Opioid Use Disorder 
	Slide 34: Case Presentation
	Slide 35: Case Report
	Slide 36: Case Report
	Slide 37: Case Report
	Slide 38: Thank You
	Slide 39: References
	Slide 40: References
	Slide 41: References
	Slide 42: References
	Slide 43: References

