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Medical cannabis in US

33 Legal Medical Mariiuana States & DC
10 Legal Recre~" States & DC

. -
States with Legal Medical Marijauana ‘
- States with Legal Medical & Recreational Marijuana RO O N O RG

https://medicalmarijuana.procon.org/view.resource.php?resourcelD=000881
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Schedule I, but legal in all these states. 

Recreational law: Allow individuals age 21 and older to purchase, possess and use marijuana and marijuana-infused edibles and grow up to 12 marijuana plants for personal consumption.
Impose a 10-ounce limit for marijuana kept at residences and require that amounts over 2.5 ounces be secured in locked containers.
Create a state licensing system for marijuana businesses, including growers, processors, transporters and retailers.
Allow municipalities to ban or restrict marijuana businesses.
Permit commercial sales of marijuana and marijuana-infused edibles through state-licensed retailers, subject to a new 10-percent tax earmarked for schools, road and municipalities where marijuana businesses are located.
https://www.freep.com/story/news/marijuana/2018/11/07/michigan-marijuana-results-election-legalization/1835297002/
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Medical cannabis in Michigan
LAM Michigan Medical Marihuana Program
Application/Renewal Instructions and Checklist
LICENSING AND REGULATORY AFFAIRS www.michigan.gov/mmp
CUSTOMER DRIVEN. BUSINESS MINDED. (517) 284-6400

Michigan Medical Marihuana Program
Application for Registry Identification Card

Instructions

e This application is for a person who is 18 years of age or older and a resident of Michigan.

MEDICAL MARIHUANA PROCRAT
= Michigan Medical Marihuana Act N L ot So-G0c01
of 2008: ) s
= Many conditions/symptoms covered | — E_E_iéf’ﬁﬁ?;n
m In 2017: 92.8% of the 269,553 o i
patients in Michigan have their Michigan Medical @&
license for severe and chronic pain’ f.":“.'l'i'l.“.‘é'i.ﬁfi““
= When is cannabis appropriate to - 69 &
use? ’
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1: 2017 Medical Marihuana Act Statistical Report, Michigan medcardml.com
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Cannabis and marijuana are interchangeable
Schedule I drugs: The drug or other substance has a high potential for abuse. The drug or other substance has no currently accepted medical treatment use in the U.S. There is a lack of accepted safety for use of the drug or substance under medical supervision.
Legal in 30 states for medical use, 9 for recreational
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Big Decline in Opioid Use by Marijuana Users

March 23, 2016

= T@IingStone Medical Pot Is Our Best Hope to Fight the Opioid Epidemic

Medical Pot Is Our Best Hope to Fight . —
the Opioid Epidemic o e

There are direct reasons why [cannabis] could actually help people get off of opioids,” says one leading Gan mariuana help solve the opiold epidemic?

marijuana researcher
SCIENTIFIC
AMERICAN.

English v Cart @ Signin | Register Q

SUBSCRIBE

THE SCIENCES MIND HEALTH TECH SUSTAINABILITY EDUCATION VIDEO PODCASTS BELOGS STORE

PUBLIC HEALTH

Could Medical Cannabis Break
the Painkiller Epidemic?

A body of research suggests yes, but scientists are having to fight red tape to study
whether medical marijuana could substitute for opioid drugs

Onewaytofightthe - .- e .
marijuana.

An innovative, but evidence-based, idea.
By German Lopez | @germanrliopez | german.lopez@vox.com | Updated Jan 18, 2017, 1:10pm EST

It's time we start talking seriously about medical marijuana as a way to end the opioid epidemic

| m EXPLAINERS POLITICS & POLICY WORLD




® Cannabis as an opioid substitute for
chronic pain?

s Cannabis as a synergist with
opioids'2

s State-wide analyses3

= Importance of Dispensaries in
these studies (Powell et al, 2018)

s Cross-sectional®-® and
longitudinal support®-

1. Abrams et al, Clinical Pharmacology and Therapeutics, (2011) 2. Cooper, Ziva D., et al. Neuropsychopharmacology (2018) 3.
Bachhuber MA et. al. JAMA Int Med (2014). 4. Bradford and Bradford Health Affairs, (2016) 5. Bradford and Bradford, Health Affairs
(2017). 6. Boehnke, Kevin F., Evangelos Litinas, and Daniel J. Clauw. The Journal of Pain (2016). 7. Lucas et al, Journal of
International Drug Policy (2017) 8. Reiman et al, Cannabis and Cannabinoid Research (2017). 9. Haroutounian et al,. Clinical Journag
of Pain (2016). 10. Stith et al, PLOSone (2017) 11. Abuhasira et al, European Journal of Internal Medicine, (2018)
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Powell 2018: Main effect due to dispensaries! This makes sense intuitively, especially given the wide variety of strains and products that are available at dispensaries compared to the few that are available through an individual caregiver or patient. If a sick person got a license, started growing cannabis, and then found out that the strain they grew didn’t work for them, then they’d be SOL. Further, they’d be out a lot of time, money, and energy, which would be quite discouraging. The dispensary system is a way to circumvent problem, since it helps self-select for the best quality cannabis, cannabis growers, and cannabis products, as dispensaries will likely be more discerning because it serves them to do so. Further, the broader marketplace also allows for a wider variety of products with different cannabinoid content than any individual caregiver could possibly provide. 

Interesting new idea from Suzan et al 2018: Timing of opioid use in surgery counts a lot. If administered pre-emptively, chronically, or during surgery, outcomes tend to be poor. If administered AFTER surgery, pain outcomes are far better. Both timing and type of opioid may be important. Could this same thinking be applied to cannabinoids? 


Cannabis and Cannabinoids

s Definitions and Background

m Overview of Risks and Benefits of
Cannabinoids

m Role in Pain Management
m Role in Mental Health Management

s Summary

10



GET THIS BOOK
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The Health Effects of Cannabis and Cannabinoids: The Current
State of Evidence and Recommendations for Research

DETAILS

486 pages | 6 x 9 | PAPERBACK
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CONTRIBUTORS

Committee on the Health Effects of Marijuana: An Evidence Review
and Research Agenda; Board on Population Health and Public
Health Practice; Health and Medicine Division; National Academies
of Sciences, Engineering, and Medicine




Definitions

s Cannabis - indica, sativa,
and ruderalis

= Cannabinoids: e Camans s e
= Endocannabinoids

s Phytocannabinoids — plant
origin

= Synthetic cannabinoids —
e.g. dronabinol and
Nabilone

https://en.wikipedia.org/wiki/Cannabis#/media/Fi
le;Cannabis_sativa_Koehler_drawing.jpg
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Marinol and Nabilone are synthetic cannabinoids that are similar to THC



Endocannabinoid system - |

A set of receptors and their naturally occurring ligands
(endocannabinoids) and enzymes regulating control

Brain; Lungs; Gastrointestinal tract;
Beproductive system; Muscle;
cardiovascular system
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Dvug Discovery Today

Aizpurua-Olaizola, Oier, et al. "Targeting the endocannabinoid system: future therapeutic strategies." Drug discovery
today22.1 (2017): 105-110. Fonseca et al, Prostaglandins & other lipid mediators 102 (2013): 13-30.
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Fig. 2. Components of the endocannabinoid system. The biosynthesis of anandamide (AEA; blue circles), from membrane precursors is catalysed by the N -acyltransferase (NAT) followed by N -acyl-phosphatidylethanolamines-specific phospholipase D (NAPE-PLD). 2-arachidonoylglycerol (2-AG; orange circles) synthesis occurs also from membrane precursors but through diacylglycerol lipase (DAGL). Endocannabinoids are transported in both directions through cell membrane by diffusion or selective transport via the putative endocannabinoid membrane transporter (EMT). In the extracellular space can interact with cannabinoid receptors (CBR) or be internalized and degraded. AEA is hydrolyzed by fatty acid amide hydrolase (FAAH) into ethanolamine (EtNH 2 ) and arachidonic acid (AA) or by an alternative oxidative mechanism, by cyclooxygenase-2 (COX-2) into prostaglandin-ethanolamines. 2-AG is hydrolyzed through monoacylglycerol lipase (MAGL) or FAAH into glycerol and arachidonic acid.
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Endocannabinoid system - |l

Some known functions of

the endocannabinoid '
SyStem: 2-AG mﬁlvcemhm

= Functions: “Relax, eat, sleep, URBS97

forget, prOteCt AnandamidemEthanulamine+m
= Memory
= Neurogenesis
= Analgesia e
= Immune function Vaamder | o
- StreSS | ﬁeQn::g H Tsleep ‘
- Appetlte \__[CB] J{__[CBy )

JCORT /
1. Rom S. Journal of Neuroimmune [CB,] y
Pharmacology. 2013; 8(3): 608-620. 2. Hill inflammation $.. .

et. al. PNAS 2010; 107(20) 9406-9411. 3. [CB,] [CBy ]
Crowe S et. al. Brain, Behavior, and ) :
Immunity, Volume 42, 2014, 1 - 5 Figure from Crowe et al, 2014. 14
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Some known functions of the endocannabinoid system:
Functions: “Relax, eat, sleep, forget, protect”
Memory - Generally affect short term memory, may play adaptive role in extinction of old memories 
Neurogenesis - helps regulate production of new neurons
Analgesia 
Immune function - Generally inhibitatory, mediated via CB21 but some evidence CB1 might play role in T-cell responses.  May be upregulation of CB2 receptors in some inflammatory disorders.
Stress - Helps habituate/reduce HPA axis activity during repeated stress2
Appetite - Act in hypothalamus to increase appetite, inversely related to leptin levels  

Appetite (from Wikipedia): Evidence for the role of the endocannabinoid system in food-seeking behavior comes from a variety of cannabinoid studies. Emerging data suggests that THC acts via CB1 receptors in the hypothalamic nuclei to directly increase appetite.[40] It is thought that hypothalamic neurons tonically produce endocannabinoids that work to tightly regulate hunger. The amount of endocannabinoids produced is inversely correlated with the amount of leptin in the blood.[41] 
Different levels of endocannabinoids in the general population. Some thoughts that endocannabinoid deficiencies or excesses may affect disease states, including fibromyalgia or IBS. https://www.ncbi.nlm.nih.gov/pubmed/24977967
http://online.liebertpub.com/doi/pdfplus/10.1089/can.2016.0009




CBD Biscuits

[

0,
rid=185342

For small to medium dogs (9-44Ibs) For medium to large dogs (45-120Ibs)

1152729

CBD Extracts

Journal of pharmacology 163.7 (2011): 1344-1364. 3. Devinsky, Orrin, et al. New England
Journal of Medicine 376.21 (2017): 2011-2020.
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Russo, Ethan B. "Taming THC: potential cannabis synergy and phytocannabinoid‐terpenoid entourage effects." British journal of pharmacology 163.7 (2011): 1344-1364.
Entourage effect: Similar to eating vitamins vs. eating a whole food. A single vitamin pill can have different consequences than eating the food from which it comes.


Verifiable products, Hemp vs. Marijuana-
derived cannabinoids
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About Us

Mission
Realm of Caring Foundation empowers you to take control of your health and enhance your quality of
life by providing cannabinoid research initiatives in addition to educational programs and services.

Vision
Worldwide knowledge through science,
acceptance through knowledge, and

access through acceptance.
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Pharmacokinetics

Pharmacokinetics

Injection

/\_\—__’\
THC /\

Blood
levels

1 2 3 4 5 6

Time (hr) Time (hr)

Route of administration influences THC pharmacokinetics, left = 5 mg i.v. injection,

center = smoking 13.0 mg, or right =consuming cookie with 20 mg (Agurell et al. 1986).

Agurell, Stig, et al. Pharmacological Reviews 38.1 (1986): 21-43.
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Feelings of ‘high’ from different
administration routes

= Intravenous (5 mg)
Smoking (19 mg)

—= Oral (20 myg)

120 240
Time (mMin)

Agurell, Stig, et al. Pharmacological Reviews 38.1 (1986): 21-43.
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U-Shaped Curve for cannabis effects
Effects

/ Dose

1. Hill KP. Jama. 2015;313(24):2474. 2. Wallace M, Schulteis G, Atkinson JH, Wolfson T, Lazzaretto D, Bentley H, et al.
Anesthesiology. 2007;107(5):785-96. 3. Portenoy RK, Ganae-Motan ED, Allende S, Yanagihara R, Shaiova L, Weinstein S, et al.
J Pain. Elsevier Ltd; 2012;13(5):438—49. 19
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O Antiem_etic Z1alo0 DEA Reclassifies Plant-Derived
olge]al=1el[ale] =1aTel Marijuana Medicine To Schedule

approved (Schd\

= Nabiximols: An
used for MS4°2.6

= Analgesia®: Strq'\
chronic neurop *
= Recent trial off

[Source: Daily Beast)

= Epilepsy: CBD found to reduce
seizure frequency in Dravet
Syndrome, Lennox-Gastaut, and
other epileptic disorders

Known benefits of Cannabinoids

g i
https://www.medycznamarihuana.com/glejak-
kannabidiol-cbd-moze-hamowac-rozwoj-raka-mozgu/

5 (dronabinof ) Kames e
capsLies

PETITE

http://www.floridamarijuanainfo.or
g/marinol-the-prescription-thc-pill/

1. Sharkey K. et. al. Eur J Pharm 2014; 722:134-146. 2. Machado Rocha, Francisco C., et al. European journal of cancer care 17.5
(2008): 431-443. 3. FDA:http://www.fda.gov/ohrms/dockets/dockets/05n0479/05N-0479-emc0004-04.pdf 4.Collin C, et al. Neurol
Res. 2010;32(5):451-459. 5. Collin C et al. Eur J Neurol. 2007;14(3):290-296.128. 6. Whiting, Penny F., et al. Jama 313.24 @D15):
2456-2473. 7. National Academies of Sciences, engineering, and medicine. Health effects of cannabis and cannabinoids (2017).
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https://www.enewspf.com/science/health-and-fitness/dea-reclassifies-plant-derived-marijuana-medicine-to-schedule-v/


N Contraindications of medibal
cannabinoids

m Poor data available on herbal cannabis

s Dronabinol contraindications:

Disulfiram or Metronidazole use in past 14 days
History of substance abuse

Pregnancy

Psychiactric disorder

Cardiovascular disease

History of seizures

s Nabiximols contraindications:
s Known or suspected allergy to cannabinoids, propylene glycol, ethanol or peppermint ail,
= Patients with significant hepatic or renal impairment

m Patients with serious cardiovascular disease such as ischaemic heart disease,
arrhythmias, poorly controlled hypertension or severe heart failure,

s Patients with a history of schizophrenia or any other psychotic disorder,
s Children under 18 years of age;

s Women of child-bearing potential not on a reliable contraceptive or men intending to start
a family, and in pregnant or nursing women.

Approval for Sativex with conditions. Bayer, 2005. Epocrates Online, Marinol =
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pharmacokinetics of the most common administration route (smoking) may lead to intensified effects. 


https://online.epocrates.com/drugs/92903/Marinol/Contradindications-Cautions

Risks of cannabinoids (recreational)

Long term:
s Respiratory effects
s Dependence and addiction

m Psychotic illnesses:1.5-2.4x rate developed under
age of 25

= Long term effects on memory and brain structure

http://arts.bio/en/products/budrot-mild

ACU te : rust-control

s Common: Dizziness, somnolence, euphoria, light-
headedness, anxiety, and others

= Uncommon: Vomiting, hallucinations, paranoia,
seizures

= Uncertain quality of herbal preparation®

= Vehicle accidents

http://www.clker.com/cliparts/6/4/b/1/1323488405198807924 3joint-hi.png
1. Hall W. Drug Test Analysis 2014:6:39-45 2. Radhakrishnan R. Frontiers in Psychiatry
2014:5(54):1-6. 3. James et. al. Psychiatry Research: Neuroimaging 2013; 214:181-9. 4.
Russo, Ethan B. Frontiers in Pharmacology 7 (2016). 5. National Academies of Sciences, 23
engineering, and medicine. Health effects of cannabis and cannabinoids (2017).
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For surgeons, smoked cannabis is of special interest to avoid because of potential for molddangerous in immunocompromised individuals

Physical addiction: THC is fat soluble so may be releasing slowly and mitigating withdrawal symptoms

While they occur, physical addiction and withdrawal are much less common/severe than other drugs of abuse 
This is lower than almost all other drugs of abuse (nicotine 32%, opioids 23%, alcohol 15%)
Risk of abuse highest among: those with poor academic achievement, deviant behavior in childhood, poor parental relationships, family history of substance abuse

From Russo et al 2016: Such studies are usually retrospective analyses of recreational cannabis usage, most often at high doses on a chronic basis. Often there is little premorbid data on neuropsychological status, psychiatric status, socioeconomic milieu, concomitant substance use and other pertinent potential confounders. Additionally, one must seriously consider whether dangers inherent to chronic cannabis usage, particularly in high-risk situations (adolescents, pregnancy, etc.) are absolutely relevant to medical application of cannabis under optimal conditions with non-inhaled administration at low doses with optimized preparations designed to reduce adverse events to the greatest extent possible.

Most available data from long term recreational users 
Note: methodological issues due to other common exposures (e.g. alcohol or other illicit drugs) and behavioral issues in these individuals4
Route of administration
Smoking cannabis may lead to chronic bronchitis and potentially cancer of the mouth, throat, lung
Oral administration (ingestion) causes less “likability” than inhalation or smoking and presumably no risk of bronchitis or cancer but dosing is problematic
The few deaths associated with cannabis are generally due to risky behaviors from severe paranoia or tachycardia associated with underlying heart conditions and overdose via oral administration    




Risks of cannabinoids (medical)

PU The Journal of Pain, Vol 16, No 12 (December), 2015: pp 1233-1242

RESEARCH ! ! o 1. - ‘
Available online at www.jpain.org and www.sciencedirect.com

EDUCATION
TREATMENT

ADVOCACY

Original Reports

Cannabis for the Management of Pain: Assessment of Safety Study
(COMPASS)

Mark A. Ware, "' Tongtong Wang,* Stan Shapiro, " and Jean-Paul Collet” for the
COMPASS sTupy TEAM'

s Much fewer data on risks of medical use

= In observational trial of smoked medical cannabis: Increased minor
adverse events, no increase in serious adverse events !

= Similar risk profile in elderly adults as younger medical users. 23

1. Ware, Mark A., et al. The Journal of Pain16.12 (2015): 1233-1242. 2. van den Elsen, Geke AH, et al. Ageing

research reviews 14 (2014): 56-64. 3. Abuhasira, Ran, et al. European Journal of Internal Medicine (2018). 24
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Followed medical cannabis users chronic pain for 1 year and compared adverse events to chronic pain controls
In line with Whiting et al 2015, which noted that cannabinoids were associated with an increased risk of short term adverse events
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Role of Cannabinoids in Pain
Management

sMechanisms of pain

sPreclinical models, mechanisms of
action

A



Mechanistic Characterization of Pain

Any combination may be present
In a given individual

(nlze(:ilg::tzsle) Peripheral Neuropathic Centralized Pain

0 Inflammation or
mechanical damage
In tissues

= NSAID, opioid
responsive

= Responds to
procedures

= Damage or dysfunction
of peripheral nerves

= Responds to both
peripheral (NSAIDs,
opioids, Na channel
blockers) and central
(TCA's, neuroactive
compounds)
pharmacological
therapy

= Characterized by central
disturbance in pain
processing (diffuse
hyperalgesia/allodynia)

= Responsive to
neuroactive compounds
altering levels of
neurotransmitters
involved in pain
transmission

m Classic examples
= Acute pain due to
injury
s Osteoarthritis
s Rheumatoid arthritis
s Cancer pain

M

= Classic examples

m Diabetic neuropathic
pain

%€

= Sciatica

abdain Stat

= Cla mples
' algia
bowel
S s

|bn headache
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Best drugs for chronic pain are marginally effective compared to drugs to treat blood pressure, diabetes, and other chronic illnesses. Further, the best drugs for CP do not work very well: though they provide 50% relief in 30% of people and 30% relief in 20%, 50% of patients that get drugs for any CP condition will fail to respond or have side effects that preclude them from using the drug. 

A more contemporary view of chronic pain is that it can originate from three different sources: peripheral nociceptive input such as damage or inflammation of tissues, nerve damage or dysfunction or neuropathic pain, and “central” spinal and supraspinal mechanisms.  We have had a historical tendency to put different “diseases” in different pain categories, but this is overly simplistic, because it appears as though for nearly any chronic pain state, even one characterized by peripheral nociceptive input, central neuronal factors are playing a prominent role in leading to tremendous inter-individual differences in pain sensitivity, that seem to be closely associated with clinical outcomes.  The central factors can be best thought of as a volume control or gain seeting on what happens to peripheral nocieptive input.   Since population-based studies show that 30 – 40% of individuals with Kellgren Lawrence grade 3 or 4 radiographic OA are pain-free, and conversely only about 20% of individuals with diabetic neuropathy have pain, then there must be significant central influences on pain processing.  Until relatively recently, these central influences were felt to primarily psychological, but now it is clear that chronic pain is a complex experience and that central factors such as augmented pain and sensory processing are playing significant roles in subsets of individuals in any chronic pain state.  Thus larger subsets of individuals with OA and RA have evidence of peripheral nociceptive input, and more with fibromyalgia have prominent central fa tors, but no chronic pain state is solely due to any one of these mechanisms.  This acientific p-aradigm shift requires that we re-think everything from diagnostics and treatment approaches (which currently place an unjustified importance on treating peripheral factors)  as well as regulatory approaches, which the FDA chronic pain guidelines represent.  


= Anifpeiaadoloataois

B Lenabasum

mix

Preclinical models of pain

PRECLINICAL PHASE 1 PHASE 2 PHASE 2B PHASE 3
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a T Sclerosis s,
a )
Cystic Fibrosis
n Sel
CO

Dermatomyositis Lenabas_
e |
= N

Erythematosus Lenabaie

https://www.corbuspharma.com/pipeline/lenabasum

1. Woodhams, Stephen G., et al. Neuropharmacology 124 (2017): 105-120. 2. Walker, J. Michael, and Susan M. Huang.
Pharmacology & therapeutics 95.2 (2002): 127-135. 3. Henstridge, Christopher M. Pharmacology 89.3-4 (2012): 179-187.
4. Aghazadeh Tabrizi, Mojgan, et al. Chemical reviews 116.2 (2016): 519-560. 28
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Psychotropic effects mediated by CB1. 



Role of Cannabinoids in Pain
Management

sEfficacy
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=
Cannabis clinical trials for chronic pain

Cannabinoids for Medical Use Original Investigation Research

Figure 2. Improvementin Pain

annabinoi acebo No. Total No. 0. (95% CI)
13 25 3.43(1.03-11.48)

GW Pharmaceu ticals,22 2005 54 0.86 (0.54-1.37)
Johnson et al,®9 2010 23 53 2.81(1.22-6.50)
Langford et al,®> 2013 84 1.25(0.81-1.91)
Nurmikko et al,’6 2007 16 63 2.00 (0.81-4.96)
Portenoy et al,67 2012 22 90 0.90 (0.46-1.76)
Selvarajah et al,”0 2010 8 15 0.63(0.14-2.82)
Serpell et al,38 2014 34 123 1.97 (1.05-3.70)
Subtotal 12=44.5%, (P=.0.94) 241 1.32(0.94-1.86)
Overall 12=47.6%, (P=.0.64) 254 1.41(0.99-2.00)

0dds Ratio (95% Cl)

 Limited: short length and small sample size
 Many used THC alone or THC + CBD

* Most support in neuropathic pain (THC+CBD).

* Increased risk of short term AEs (mostly minor) for study
participants

* Recent clinical trials suggest that CBD may be useful in

nociceptive pain3 but not centralized pain®

1. Whiting, Penny F., et al. Jama 313.24 (2015): 2456-2473. 2. Nugent, Shannon M., et
al. Annals of internal medicine 167.5 (2017): 319-331. 3. Hunter, D., et al. Osteoarthritis 30
and Cartilage 26 (2018): S26. 4. van de Donk. Tine. et al. Pain (2018).
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Cannabinoids studied included smoked/vaporized cannabis, oromucosal extracts of cannabis, nabilone, dronabinol, oral THC, nabiximols.
Chronic pain conditions including cancer pain, neuropathic pain, fibromyalgia, rheumatoid arthritis, and mixed chronic pain. 
“Based on the GRADE approach, there was moderate-quality evidence to suggest that cannabinoids may be beneficial for the treatment of chronic neuropathic or cancer pain (smoked THC and nabiximols) and spasticity due to MS (nabiximols, nabilone, THC/CBD capsules, and dronabinol).”
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m Summary
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Cannabis and Mental Health

m Poor quality evidence across the board
= Few clinical trials
s Most studies examining harms — funding bias
= Recreational vs. medical

pter Highlights
Cannabis use is likely to increase the risk of developing schizophrenia and other
psychoses; the higher the use the greater the risk.
In individuals with schizophrenia and other psychoses, a history of cannabis use may be
linked to better performance on learning and memory tasks.

Cannabis use does not appear to increase the likelihood of developing depression, anxiety,
and posttraumatic stress disorder.

For individuals diagnosed with bipolar disorders, near daily cannabis use may be linked to
greater symptoms of bipolar disorder than non-users.

Heavy cannabis users are more likely to report thoughts of suicide than non-users.
Regular cannabis use is likely to increase the risk for developing social anxiety disorder.




Cannabis and PTSD

REVIEW Annals of Internal Medicine

Benefits and Harms of Plant-Based Cannabis for Posttraumatic
Stress Disorder

A Systematic Review

Maya E. O’'Neil, PhD; Shannon M. Nugent, PhD; Benjamin J. Morasco, PhD; Michele Freeman, MPH; Allison Low, BA;
Karli Kondo, PhD; Bernadette Zakher, MBBS; Camille Elven, MD; Makalapua Motu'apuaka, BA; Robin Paynter, MLIS; and
Devan Kansagara, MD, MCR

Background Cannalms is ava|ldb|e from medlcal d|spensanes reported mz,uﬁluent ewdence to draw conclusions dbout bene-

L|m|ted evidence that cannabls or cannab|n0|ds are
effectlve for improving symptoms of PTSD” based on one
small trial (n=10) of nabilone only

s Several ongoing clinical trials with PTSD and vaporized or
smoked cannabis

m Most evidence in favor of cannabinoids is anecdotal or from
observational studies for use

Betthauser, Kevin, Jeffrey Pilz, and Laura E. Vollmer. American Journal of Health-System
Pharmacy 72.15 (2015): 1279-1284.



Cannabis and Anxiety/Depression

= Anxiety: “Limited evidence that cannabidiol are
effective for improving anxiety symptoms” based on
a small clinical trial (n=11) with a public speaking
test

= CBD also found to reduce subjective anxiety! with dosing
efficacy following the u-shaped curve?

m Depression: “There is limited evidence that
cannabis or cannabinoids are ineffective for
reducing depressive symptoms in individuals with
chronic pain or MS”

1. Crippa, José Alexandre S., et al. Journal of Psychopharmacology 25.1 (2011?3:4121—130. 2.
Linares, lla M., et al. Brazilian Journal of Psychiatry AHEAD (2018).



m Toxic Psychosis Threshold
m Safe Dosing Range

m Ca

Results imply a markedly better therapeutic
th e index and safety margin for nabiximols
(THC/CBD extracts)

over pure THC

= POC
m At
m At

ev Marinol Sativex

Syriiete THC)

m If planning to use cannabis/cannabinoids:
= “Start low, go slow”
m Use verifiable source with credible third party testing

= Minimize harm by avoiding smoking

1. MacCallum, Caroline A., and Ethan B. Russo. "Practical considerations in medical cannabis
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administration and dosing." European journal of internal medicine (2018).



Questions?
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