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Goals and Objectives

• Review emerging treatment for mental 
health that may impact gambling disorder
– Transcranial Magnetic Stimulation
– Ketamine
– Psilocybin
– Glucagon Receptor Agonists



Current Treatments for Gambling Disorder

Biological Psychological Social



Current Treatments
Biological

• Medications
– No FDA-approved meds
– Naltrexone, Nalmefene, Lithium, N-Acetyl 

Cysteine, 
• Sleep
• Physical Movement
• Nutrition



Current Treatments
Psychological

• Individual Therapy
– Many different treatment modalities
– Which one works best?

• Family Therapy
• Group Therapy
• Principles of Addiction Care
• Principles of Behavioral Healthcare



Current Treatments
Social

• Gambler’s Anonymous
• Peer Support and Recovery
• Community activities
• Self-exclusion
• Digital Therapeutics

– Gambling blockers
– Recovery Apps



Limitations of 
Current Treatment Options

• Slow development and translation from 
idea to research to clinic
– Lack of funding, people, participants

• Co-occurring disorders often missed or 
treatment options are limited

• Demand for treatment fluctuates as most 
with gambling disorder don’t seek or don’t 
know about treatment options



Emerging Treatments



Transcranial Magnetic 
Stimulation

(Magnets)



TMS





Transcranial magnetic 
stimulation (TMS)

• Applies gentle magnetic pulses (similar to the 
magnetic field used in an MRI machine) to 
targeted areas of the brain. 

• Stimulating the brain in this way enhances 
“neuroplasticity,” or the brain’s ability to change 
itself, and helps restore normal function. 

• TMS works differently than medications, 
• TMS does not affect other areas of the body, so 

for most people, it has fewer side effects than 
medications.



TMS: How it works

• A treatment coil is applied to the head 
above the targeted area of the brain, 
called the prefrontal cortex. 

• This part of the brain is involved with mood 
regulation. 

• TMS magnetic fields do not directly affect 
the whole brain; they only reach about 2-3 
centimeters into the brain directly beneath 
the treatment coil.



TMS: Logistics

• Patients remain awake and alert during 
treatment

• Treatment sessions are usually scheduled 
five days per week (Monday-Friday) for six 
weeks, followed by a three-week taper 
phase.

• Sessions last between 10-45 minutes 
depending on the treatment protocol 



TMS: Clinical Conditions

• TMS was FDA approved for the treatment 
of Major Depressive Disorder in 2008 and 
is also FDA approved for Obsessive-
Compulsive Disorder (OCD). 

• Studies suggest that TMS is also helpful 
for anxiety disorders, Post-Traumatic 
Stress Disorder (PTSD), chronic pain, 
tinnitus, and other conditions.

• Approved for SMOKING CESSATION



TMS and 
Substance Use Disorders

• Could we treat other conditions?
• NIDA-sponsored trials (ongoing)

– Nicotine use disorder
– Cocaine use disorder
– Opioid use disorder



TMS and Smoking

• targeting the lateral prefrontal cortex and 
insula bilaterally, has demonstrated a 
reduction in cigarette consumption with 
an abstinence rate of 44% at the end of 
treatment,  

• decreased cue craving, reduced 
cigarette consumption, and increased 
smoking quit rate  

• 2020 FDA Approval



TMS Review Paper



How TMS might treat 
Gambling Disorder

• Treat co-occurring mood or anxiety 
disorder

• Similar brain region as substance use 
disorder that are responsible for
– Craving
– Control of gambling (starting /stopping)
– Impulsivity



TMS Results 

• Very limited number of studies
– Case reports
– No controlled studies, with comparison groups

• More and more clinics opening and 
offering services

• Protocols need to be refined
– Induce cravings or at rest



TMS Roadmap

• Develop more specific protocols
– Frequency, location, settings, # of sessions

• How long do treatment effects last?
• Which specific symptoms are impacted?

– DSM-5 criteria (11 potential targets)
– Recovery activities
– Gambling behaviors



Medications



Ketamine
• Ketamine is an approved  as an injectable, short-acting 

anesthetic and as esketamine (Spravato®) as a nasal 
spray for treatment resistant depression. 

– Ketamine (IV) is only FDA-approved as an anesthetic, 
and is still widely used for anesthesia and acute pain 
in surgical, operative, and emergency trauma 
settings. 

– Esketamine was brought to market around 2019 for 
the management of treatment-refractory depression 
[depression not responsive to standard treatment].  





Ketamine

• FDA is aware that compounded ketamine 
products have been marketed for a wide 
variety of psychiatric disorders (e.g., 
depression, anxiety, post-traumatic stress 
disorder (PTSD), and obsessive-
compulsive disorder); however, FDA has 
not determined that ketamine is safe and 
effective for such uses.



How it is supplied

• Esketamine (Spravato)
– Nasal Spray 
– 28 mg / 0.2 ml 

• Ketamine IV 
– 0.5mg /kg for mood disorder
– 1.5 mg and up for anesthesia

• Ketamine IM
• Ketamine Powder (Capsules)





Ketamine and 
Addictive Disorders

• Systematic reviews and meta-analyses 
provide support for robust, rapid and 
transient antidepressant and anti-suicidal 
effects of ketamine. 

• Evidence for other indications is less 
robust, but suggests similarly positive and 
short-lived effects

• Ketamine may act as a modulator of the 
reward system 



Ketamine and 
Addictive Disorders

• Improvement in cravings, motivation to 
quit, and self-administration have been 
shown in cocaine use disorder 

• Significant long-term improvements in 
complete abstinence from alcohol and 
heroin 

• ketamine reduced physiological response 
during opioid withdrawal  



Ketamine and Gambling



Case Report (Grant)
• Mr. A underwent a total of 4 sessions of intravenous 

ketamine over 2 weeks. The dose of ketamine 
hydrochloride was 0.5 mg/kg, and it was delivered 
intravenously over 45 minutes twice weekly for 2 weeks.

• His overall gambling disorder symptoms improved from a 
pretreatment PG-YBOCS score of 31 to a score of 7 
after the second infusion. 

• This improvement has continued for the subsequent 6 
months (i.e., to date) with no gambling behavior and only 
fleeting thoughts of gambling. Mr. A reported no side 
effects related to treatment.



Glucagon-Like Peptide 1 
Agonists





GLP-1 Receptor Agonists

• The two most common agents include 
subcutaneous semaglutide (Ozempic, 
approved for type 2 diabetes, and 
Wegovy, approved for weight loss) 

• liraglutide (Saxenda, approved for weight 
loss, and Victoza, approved for type 2 
diabetes), 

• oral formulation of semaglutide is available 
(Rybelsus)



How do they work?

• GLP-1 agonists work by activating the 
GLP-1 receptor. 
– slow gastric emptying, inhibit the release of 

glucagon, and stimulate insulin production, 
therefore reducing hyperglycemia in people 
with type 2 diabetes. 

– reduce food intake and therefore body weight, 
making them an effective treatment for 
obesity.



How do they work?

• GLP-1 is also produced in the nucleus 
tractus solitarius (NTS) of the brain stem 
and is released as a neurotransmitter in 
several brain regions.

• GLP-1 receptors are expressed in brain 
regions believed to be involved in reward 
and addiction (Ventral Tegmental and 
Nucleus Accumbens)  





GLP-1 Agonists on SUD



GLP-1 Peptide Like Agonists:
Ongoing Clinical Trials

2021 – Ongoing human trials examining
• Alcohol use disorder
• Cocaine use disorder
• Nicotine use disorder
• Opioid use disorder

• Where did all of this interest come from?



GLP-1 Receptor Agonist
Possible Mechanisms

• Targeting
– Decrease rewarding / reinforcing aspects of 

activity (substance, food, gambling?)
– Decrease Craving / Preoccupation
– Achieve satiety faster
– Increase aversion 

• Loss aversion?
– Break up conditioned responses



GLP-1 Receptor Agonists 
and Gambling

• Is there a signal?
• Case reports with those taking for diabetes 

or weight loss
• Could there be replacement addiction (a la 

gastric bypass surgery)
• What message does this send?
• Partner with PCP, Endocrine, Weight Loss 

Clinics to screen for gambling disorders



Mushrooms



Psychedelics
• Classical psychedelics, both plant derived and 

synthetic compounds, include serotonin-2A 
receptor agonist drugs that have powerful dose-
related effects on perception, cognition, and 
emotion.

• Examples include lysergic acid diethylamide 
(LSD), psilocybin and ayahuasca. 





Psilocybin

• Psilocybin (4-phosphoryloxy-N,N-
dimethyltryptamine) comes from certain 
types of mushrooms

• When a person takes psilocybin, their 
body converts it to, psilocin.

• Psilocin attaches to and activates the 
serotonin 5-hydroxytryptamine 2A (5HT2a) 
receptor



How people use

• Today, people ingest mushrooms in 
search of  a unique, interesting, 
enlightening, and/or spiritual experience.

• Others take very small amounts of the 
substance regularly, a practice called 
microdosing, trying to improve their mental 
state and productivity.





Notes from users



Current thinking from 
American Psychiatric 

Association



Psilocybin and 
Addictive Disorders

• Preliminary research indicates that 
psilocybin may be helpful in treating 
substance use disorders, including 
tobacco use disorder. 

• NIDA is funding a large, multi-site study on 
the effectiveness of psilocybin versus a 
nicotine patch, in combination with 
therapy, to help people stop smoking.

• Brain plasticity = teach people new things



Psilocybin and 
Gambling Disorder

• Romero P, Czakó A, van den Brink W, 
Demetrovics Z. Psychedelic-assisted 
therapy for people with gambling disorder? 
J Behav Addict. 2024 Feb 28;13(1):6-11

• Gibraltar



Psilocybin and 
Gambling Disorder

• Dr. Romero --
– Psilocybin-assisted therapy may help people 

affected by GD by increasing self-awareness, 
promoting introspection, and facilitating a 
spiritual experience that can help individuals 
break free from negative thought patterns.



Psilocybin Situation

• Schedule I drug
• States are decriminalizing
• Rise of “big mushroom” 
• How similar to the story of medical 

cannabis?
• Does this add to the toolbox or distract 

from the toolbox?



uclagamblingprogram.org
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Contact Information

Timothy Fong MD
UCLA Gambling 
Studies Program

310-488-3916
tfong@mednet.ucla.edu

twitter: @fongster98

mailto:tfong@mednet.ucla.edu


Cases, Questions, 
Discussions, Ideas?
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