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A Short History of Ketamine



Member of the arylcyclohexylamine group

●
●



Phencyclidine
First made in 1926

In 1956, patented by Parke-Davis Pharmaceutical 
company for general anesthesia 

In 1965, use discontinued because of prolonged 
psychotic symptoms 

However, became a drug of abuse and made in 
underground labs

Street Name = “Angel Dust” and PCP



Ketamine

In 1962, Calvin L. Stevens, PhD,  organic 
chemist at Wayne State University,  was 
consulting for Parke Davis pharmaceuticals.

Requested to make a safer anesthetic than 
phencyclidine

He synthesized a phencyclidine derivative, 
called CI-581

Later renamed it ketamine.



Member of the arylcyclohexylamine group

●
●



First use in humans - 1964

Dr. Edward Domino tested ketamine  
at Jackson Prison in Michigan.

20 inmates volunteered

Described transient hallucinations 
and dream-like states 

“Spaced out” and “Floating” 

At higher doses was found to be 
induce profound anesthesia







In 1970, FDA approved 
ketamine for use as 
anesthesia for children, 
adults, and elderly. 



20 years….



Not used in EDs until 
this landmark study, 
Annals of EM, Sept. 
1990





Now, ketamine has been 
used in humans for over 50 
years. 

It is on the WHO “List of 
Essential Medicines”



HOW DOES IT WORK - 
HYPOTHESIS

Targets glutamate (excitatory 
messenger)

Ketamine blocks the 
N-methyl-D-Aspartate receptor

Prevents the NMDA receptor from 
being activated by glutamate 

Belief  that this is what allows for 
analgesic and anesthetic effects.



Anti NMDA receptor 
encephalitis:  

Rapid progression of 
psychiatric and 
neuropsychiatric 
symptoms. 

75% presents with 
seizures



Also has some direct 
and indirect effects on:

Mu, kappa, delta opioid 
receptor

Dopamine D2  receptors

Serotonin 

Acetylcholine

GABA

Cannabinoid

Nitric oxide

Sigma



Increases BDNF, Protein Synthesis, Synaptic 
Strength, and Synaptogenesis



Chronic stress causes excess 
extracellular glutamate, and 
subsequent excitoxicity, 
leading to dendritic retraction, 
reduced dendritic arborization 
and spine density

Twe
nty-four hours post-treatment, 
subanesthetic dose of ketamine 
reverses the chronic 
stress-induced structural deficits 
culminating in rapid increases in 
spine density



The Default Mode Network (DMN) Hypothesis

Certain portions of the brain that are active when 

you are resting, daydreaming, not engaged in 

tasks, & “mind wandering.” 

DMN is proposed to play a role in depression, 

PTSD,  schizophrenia, autism, and chronic pain.

Ketamine temporarily disrupts DMN activity and 

relationship of the DMN to other nodes of the 

brain.

Allowing the brain to come up with other 

alternative rest state activities. 



Experience for the Patient - Non-ordinary 
states of consciousness (NOSC)

EMPATHOGENIC EXPERIENCE

Awareness of body; comfort and relaxation;  reduced ego defenses; empathy, 
compassion, and warmth; love and peace; euphoria; mind is dreamy with non-specific 
colorful visual effects

OUT-OF-BODY EXPERIENCE (OBE)

Complete separation from one’s body;  significantly diminished ego defenses;  visits to 
mythological realms of consciousness;  encounters with non-terrestrial beings; emotionally 
intense visions (e.g., deceased relatives, spirits); vivid dreams of past and future 
incarnations; re-experiencing the birth process



Experience for the Patient - Non-ordinary 
states of consciousness (NOSC)

NEAR-DEATH EXPERIENCE (NDE)

Departure from one’s body; complete ego dissolution/loss of identity; experienced 
physical (body) and psychological (mind) death; experience being a single point of 
consciousness simply aware of itself; reliving one’s life aware of how actions have 
affected others, with moral judgment of self

EGO-DISSOLVING TRANSCENDENTAL EXPERIENCE (EDT)

Ecstatic state of the dissolution of boundaries between the self and external reality; 
complete dissolution of one’s body and self (soul); transcending normal 
mass/time/space continuum; collective consciousness; unity with Nature/Universe; 
sacredness





DEPRESSION 



First depression & ketamine study 
published in 2000, Society of Biological 
Psychiatry

7 subjects with depression (MDD)

Placebo controlled, double-blinded 
study.



Berman, et al. Society of Biological Psychiatry. 2000. 





Systematic Review for Treatment Resistant 
Depression

Reviewed 24 manuscripts, including 416 patients 

Results: Ketamine has rapid antidepressant effects within hours of 
administration and effective in reducing suicidality. 

Limits:  Need more studies on sustained effects of ketamine infusions 
for long-term efficacy.







Grunebaum, et al. American Journal of 
Psychiatry. 2017. 

N = 54, Voluntary inpatients to psychiatric unit.

Double blinded study  with active placebo (midazolam) 

0.5mg/kg of IV ketamine vs 0.02mg/kg midazolam over 40 minutes

Primary outcome:  Scale for Suicidal Ideation (SSI) at 24 hour 
follow-up

Offered non-remitters in midazolam group to cross-over to ketamine 

 





Is this a future option for 
patients on 5150 or 
instead of 5150*?

(*in conjunction with close 
psychiatric and social 
support)



Post Traumatic Stress 
Disoder  (PTSD)



Feder, et al. JAMA Psychiatry.  2014. 

N = 41, Single Infusion. RCT.  Midazolam vs. Ketamine









Review article. Frontiers in Psychiatry. 
July 24, 2018. 

7  studies identified

2 studies on cocaine:  Overall, found improvements in craving, motivation, & decreased 

cocaine usage .  One study found that ketamine increased motivation to quit cocaine over 

lorazepam (median score of 0.15 vs. 3.6, p = 0.012) and reduced cocaine craving on the 

VAS by a mean of 168 mm (a 60% change, p = 0.012). 

2 studies on alcohol:  Overall, improvement in abstinence rates. One study found that 

1-year abstinence rates were 65.8% in the ketamine-treated group compared to 24% in 

the follow-up as usual comparison group (p < 0.01).

3  studies on opioids:  Overall, improvement In abstinence rates. One study found 

repeated 3 ketamine treatments  with psychotherapy had a 50% abstinence rate at 1 

year follow up. 

 







Downsides/Dangers/Costs

Emergence phenomena can occur in 10-20% of 
adult patients after ketamine PRS.   

Laryngospasm can also occur (4.2/1,000)   

Agitation (164.1/1,000) 

Vomiting (170/1,000) 

Elevated BP & Pulse



Abuse Potential





About Reset Ketamine

Biopsychosocialspiritual Medicine and Approach to Health.  

Preparation, Intention, and Integration are critical. 

We provide 40 minute, 80 minute, and 120 minute ketamine infusions.  

Ranging from 0.5 mg/kg to 3 mg/kg, depending upon time frame.

We recommend 6 initial infusions spread over a 2-4 week time frame.

Some patients need  booster infusions, ranging from 1 month to 6 months. 

10-20% of patients (non-responders) get no relief from ketamine and we usually know 

after 3-4 infusions.   

Not covered by insurance at this time.  “Off-Label Use.”  



Patient A - 55 YO M with treatment-resistant 
depression (TRD)

PHQ9
1-4  Minimal depression
5-9  MIld depression
10-14  Moderate depression
15-19  Moderate severe depression
20-27  Severe depression

Zung
20-44 Normal Range
45-59 Mild to Moderate Anxiety Levels
60-74 Marked to Severe Anxiety Levels
75-80 Extreme Anxiety Levels



“My depression is simply gone. Now, I can mold 
my life the way I want it.”

“I can’t remember when I have felt so good. Thank 
you so much for your help, I feel like I have a 
future now.”



Patient B: 43 yo F Military Veteran with 
anxiety, TRD, PTSD, and chronic pain. 

PHQ9
1-4  Minimal depression
5-9  MIld depression
10-14  Moderate depression
15-19  Moderate severe depression
20-27  Severe depression

Zung
20-44 Normal Range
45-59 Mild to Moderate Anxiety Levels
60-74 Marked to Severe Anxiety Levels
75-80 Extreme Anxiety Levels



Patient B continued...



“I am feeling good. I had a good session at my 
doctor’s office and she said my numbers haven’t 
looked so good since I started counseling with her. 
I was pleased, to say the least.”

“I don’t need as much Percocet and Neurontin for 
my pain. And I’m sleeping better.” 



Patient C: 49 YO M with depression and 
social anxiety

PHQ-9
1-4  Minimal depression
5-9  MIld depression
10-14  Moderate depression
15-19  Moderate severe depression
20-27  Severe depression

Zung
20-44 Normal Range
45-59 Mild to Moderate Anxiety Levels
60-74 Marked to Severe Anxiety Levels
75-80 Extreme Anxiety Levels



“This is the first time in my adult life that I feel 
something is actually changing.” 

“I had a great weekend. I have noticed a big 
improvement in my ability to talk to people and I 
have a lot more desire to connect with people. So 
I’m excited and feeling hopeful.”



Conclusions

1. Ketamine is a safe medicine used for over 50 years
2. It is an NMDA receptor antagonist, increases BDNF, disrupts the 

DMN, and allows for neuroplasticity. 
3. Effective in treating Depression, PTSD, Suicidal Ideation, and 

Addiction.
4. Limitations are no long term studies, abuse potential (low),  

insurance coverage, and side effects. 
5. Ketamine can play a powerful role in transformation but is only 

one part of the solution
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THANK YOU!

Questions?  

samko@resetketamine.com

760-422-5578

@resetketamine

mailto:samko@resetketamine.com

