CBD-infused preparations-
effective or not, safe or
dangerous: what is the

evidence?
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Identification of components from Cannabis
sativa
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PHYTOCANNABINOIDS

Wapis s sl 3 9 T4
{onal md Mechoslam, 1964)

~ Y
-
caasabrimin

) i3y Tiot 1
vansitansd & BN (Chamnien of ol Bas; (Crontle ot al, 1968}
(Afuams ot ok, 1945) Mechsalam 1od Casel 1966)

1/29/2020

THE BODY'S ENDOCANNABINGID SYSTEM
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PHYSIOLOGICAL SYSTEM AND CONDITIONS
AFFECTED BY CANNABINOIDS

Anxiety Inflammation
Appetitefeeding Memory
Blood pressure Mood

Bone formation Mavement
Cerebral blood flow Neuroprotection
Digestive system Pain

Emesis and nausea Reproduction
Immune system Stress




ENDOCANNABINOID SYSTEM
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ENDOCANNABINOID SYSTEM
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THE ENDOCANNABINOID SYSTEM

* Endocannabinoids: anandamide and 2-arachidonoyl-glycerol [2-AG]

* Receptors: CBD-1 and CBD-2

* Enzymes




CBD biochemical effects

* Inhibits endocannabinoid re-uptake

* Increases SEROTONIN 5-HT-1A activity

* Activation of transient potential receptor vanniloid-1

* Activation of G-protein-coupled receptor 55

(Harrison, J et al., 2019)

* Likely inverse agonist of CBD-2 receptor (Lunn CA et al., 2006)
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EPILEPSY

Diouble Blind

Drug CBD in capsiles

Patieots: 15 epileptic pattents, who did sot benefit from known
antiepileptic drugs.

Dose: 200-300 mgaday for 4.5 months,

Results: 4 patients (out of 8) rematined almost completely free of
Se1Zures,

3 patients had partial improvement
1 patient showed no improvement
Placebo paticnts: only one showed improve

Cunha, Carlinl, Mechoulan, 1980

CBD as adjunct treatment of epilepsy
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CBD as adjunct treatment of epilepsy
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X Epidiolexe

{carnnabidiol){
* FDA-approved treatment for seizures associated with Lennox-Gastaut
or Dravet syndromes ( > 2 years old).
* 2.5 mg / kg BID initially, after 1 week increase to 5 mg / kg BID.
* Max. dose — 10 mg / kg BID.
* Monitor liver enzymes.

** Some participants tested positive for THC**
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Clinical trials in the works for S’QEpidiOleX"

walsieliol)G

* Autism Spectrum Disorder (Phase 2) = irritability and anxiety.
* Anxiety disorders (8-week pilot study)

* Adjunct treatment for Bipolar Disorder (Phase 2)

* Sub-Lingual for anxiety (Phase 2)

IMMUNE SYSTEM




GRAFT-VERSUS-HOST DISEASE

Graft-versus-host disease

Graft-vorsus-host disease (GVHD) is a complication that can
occur after & bone mamow transplant in which the newly

transplanted donor cells aitsck the taansplant recipient’s body,

M. Yeshuron et al, (2004) adnunistered CBD (300m;
46 patients with hematological ny
foliowed them for 8 months.
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CHRONIC GVHD (after 100 days)

Chronic GVHD (after 100 duys)

M. Yeshurun et al,, 2014

INFLAMMATORY PROCESSES
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CHRONIC PAIN

« “Based on the available literature, it is difficult to make a
recommendation for the use of CBD in chronic pain
management”.

(Boyayji et al., 2020)

* Sativex [ THC:CBD = 1:1] approved for chronic pain / spastic
pain in the United Kingdom, Europe and Canada.

10



CBD and ANXIETY

* Some evidence from animal models (Devinsky et al., 2014).

* Results are mostly inconclusive: low statistical power, healthy
volunteers used in all but 3 studies ( White, CM, 2019).

* Social Phobia: reduced anxiety during a simulated public speaking test

(Bergamaschi MM, 2011; Zuardi et al, 2017) -600 mg / 300 mg prior to
event.
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CBD oil

* One of the many components isolated from the CANNABIS plant.
* Relatively abundant, highly lipophilic.
* Commercially available as “full spectrum” or “pure”,

FULL SPECTRUM vs. PURE CBD OIL
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FULL-SPECTRUM VS.
PURE CBD OIL
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FULL-SPECTRUM VS. PURE CBD OIL:
REDUCTION OF SEIZURES
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FULL-SPECTRUM VS. PURE CBD OIL
SECONDARY POSITIVE EFFECTS
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FULL-SPECTRUM VS. PURE CBD QIL: NEGATIVE
SIDE-EFFECTS OF SEIZURE TREATMENTS
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HEMP vs. MARIJUANA OIL

HEMP

MARUUANA

HEMP vs. MARIJUANA OIL

FULL-SPECTRUM
* Marijuana: high THC content,
available in states with medical-
regulated programs.

* Hemp: negligible THC content,
higher CBD content, available in
all states with cannabis program

CBD-ISOLATE
* No appreciable difference in
composition.
* Marijuana-derived classified as
schedule I.

* Hemp-derived de-classified
under the 2018 “Farm Bill".
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HEMP SEED OIL

* Rich in omega-3, 6 and 9 fatty-
acids

S e No appreciable CBD present.
i » Often sold as “Hemp Oil”
Ll g * Not the same as “Full spectrum”
Hemp Oil.

D FokgRathos
Crie pmaaein

SAFETY

* 84 samples tested from 31 companies, only 26 labeled accurately.

« Excessive THC in 18 samples (potential for intoxication in children or
testing positive for marijuana). (Bonn-Miller at al., 2017)

* Warning letters sent to 22 companies by the FDA in 2013
* Potential for liver toxicity.

WHERE TO BUY?

TABLE 4. Checklist for Finding a High-Cually Cannabidiol and Hemp OA
Product

1, Does i meet the following quaity stewlats!
n. Current Good Marusfactaing Practiess {CGMP) eertification
frem the LS Frod and Dinug Adnsinstrtion
b Furcpean Urien (B, Australian (AUS), or Canadian (CFA} organsc conufication
£ Nasorl Scence Foundibon INSE) bilsnatioral cortficatin
2 Does the company have an ndepanderit sdwinie svinl riperting program?
3. 15 the product certifiad organic or ecafaed?
4, Huavee thea prodicts been Bbonitory fistid by Balih ka conliom
wetrindcotanabinol fevls 035 und ni pesicides of heay metakl
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FEDERAL-LEVEL LEGAL ASPECTS OF CANNABINQID
USE AND COMMERCE

“FARM BILL" of 2018

* Hemp derivatives with 0.3% w/w THC or less no longer classified as
“marihuana”.

* Jurisdiction from DEA over to USDA / FDA.
* Full effect from Bill far from immediate.
* Many regulatory barriers still in place.

Legal Considerations: interstate commerce
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STATE-LEVEL LEGAL ASPECTS OF CANNABINOID
USE AND COMMERCE
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DRUG-DRUG INTERACTIONS

* Main CYP-450 enzymes affected are 3A4 and 2C19
(Jiang R et al., 2011)

DRUG-DRUG INTERACTIONS
CYP-3A4 drugs
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DRUG-DRUG INTERACTIONS
CYP-2C19 drugs
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ADVERSE EFFECTS OF CBD OIL
* Transaminase elevation (Epidolex prescribing information, 2020)

* Unclear if may cause somnolence, sedation, insomnia, weight loss,
suicidality (Brown, JD and Winterstein, A, 2019).

FINAL CONSIDERATIONS

* Manipulation of the endocannabinoid system holds great promise for
therapeutic interventions.

* CBD oll, as a main constituent of the cannabis plant, is now object of
intense scientific scrutiny.

* Pure CBD has been granted approval for treatment of epilepsy.

+ CBD with THC has been granted approval (in other countries) in chronic
pain, muscle.

* Commercially available CBD varies in purity / label reliability.

* Liver enzyme elevation needs to be considered,

* Patients may test positive for marijuana.

* Potential for interactions with other drugs needs to be considered.
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