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Cannqb|s, Cancer andl Chronic Pain. B T
Exploring the Connections. Al A,

Karen Davis, RDH, BSDH

. IS CANNABIS EFFECTIVE FOR CHRONI
Karen@karendavig.net

IS IT SAFE?

%ﬁ“ TRP

transient receptor potential

. Ms ‘multiple sclerosis
H 2 55 THC tetrahydrocannabinol CINV chemotherapy-induced nausea and vomiting.
Complex Chemistry, Psychoactive vs Non o Govotingd 1 oot s barrier
i THCA tetrahydrocannabinolic acid HER2 human epidermal growth factor receptor 2
SyChoaCtlve’ MethOdS Of Usage’ CBDA cannabidiolic acid FAAH fatty acid amide hydrolase
i i CBNA cannabinolic acid MAGL ‘monoacylglycerol lipase
alns’ Cumvators' Age' etc CBGA cannabigerolic acid VEGF vascular endothelial growth factor
CBCA ‘cannabichromenic acid ERK extracellular signal-regulated kinase
CBNDA cannabinodiolic acid MAPK P38 mitogen-activated protein kinase
= & GPP geranyl pyrophosphate Nuprl stress-related nuclear protein 1
% . B 3 ST OLA olivetolic acid ATF4 activating transcription factor 4
Conflictin g PUblished:Data, State Laws Variations, Gor & CcHoP C/EBP homologous protein
. . THCAS tetrahydrocannabinolic acid synthase TRIB3 tribbles pseudokinase 3 protein
Lack of FDA Regulation, Unmet Medical CBDAS cannabidiolic acid synthase mTORC ‘mammalian target of rapamycin complex 1
: CBCAS cannabichromenic acid synthase ER endoplasmic reticulum
Need vs Potential Harmmss,. .. - TRV transient receptor potental cation chanrel subfamily V. TRP Sanetent recoptor potential chanel
| 1w | GPR G protein-coupled receptors GPR G protein-coupled receptor
PPARs peroxisome proliferator-activated receptors. AMPK AMP-activated protein kinase
ES endocannabinoid system CAMKK2 calcium/calmodulin-dependent protein kinase kinase 2
e i = | CBRs CB receptors CDK cyclin-dependent kinases
C on f usin g Terminel Ogy all over the m ap: AEA N-arachidonoylethanolamine BAD Bel-2-associated death promoter
g 2AG 2-arachidonoylglycerol Bel-2 B-cell lymphoma 2 protein
- )/er wr in the Indust 1y, SCBs Synthetic cannabinoids ROS reactive oxygen species
3 i i GPCR G-protein coupled receptor TRPMS. transient receptor potential cation channel subfamily M member 8|
B neBlotalicota, Polarizing Topic 8 G e
3 MAPK mitogen-activated protein kinase 1d1 inhibitor of differentiation 1 protein
PI3K phosphoinositide 3-kinase ICAM1 intercellular adhesion molecule 1
COX-2 cyclooxygenase-2 TIMP-1 tissue inhibitor of matrix metalloproteinases-1
CNS. central nervous system LAK Iymphokine-activated killer

g - \ N
Marijuana is a schedule 1 substance
under the Controlled Substance Act,
meaning that it has a high potential

for abuse , no currently accepted
medicinal use in treatment in the

United States, and lack of accepted
safety for use under medical
supervision
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B - Government  Gouvernement
Percentage of THC and CBD in cannabis samples Bl S S
seized by the DEA from 1995-2019 Legal cannabis:
— THC % — CBD % * is quality controlled and tested for harmful levels of contaminants
20 °

« is tested for accuracy of THC and CBD levels, so you know exactly what you're buying
« can be recalled by manufacturers, licence holders or Health Canada if there's a potential safety or quality issue

lllegal cannabis:

1) I}
T @ . . .
F O * isnot tested or quality controlled and may contain harmful levels of contaminants, including:
i &
8 8 © heavy metals
b4 I o pesticides
© mould

© cutting agents

02 o2 0.18 0.18
0.6 0.16 o o bacteria
0 [
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Year https://www.canada.ca/en/health-canada/services/drugs-
i is/p duce-risk-choose-legal.htm|
www.drugabuse.goy
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Recreational cannabis sales by month, in Canadian dolars
1. Standardized cannabis symbol 2023 Cannabis

(>10 micrograms) recreational sales worth: i snam
$5.07 Billion (Canadian)

2. Product brand name

12.2% increase from 2022

3. Excise stamp (low THC and Rx
cannabis not required)

4. THC & CBD amount (By weight, by units/servings ~40% of cannabis market
by activation) sales still illicit market

5. Health warning message (effects can be long-lasting:
6-12 hours)

6. Other required information
(Equivalent of number of g of dried cannabis)

Edibles limit 10g THC per pkg

9 2020 2 22 2z 2024

www.mibizdaily.com
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Non-medical use of cannabis in 2024
Among adults 16+

Among those using in past 12 months: Why do you think cannabis sales dropped in 2024 in Canada?
69% reported Smoking
57% reported Eating/Drinking

37% reported Vaping Edibles down 12.4%
Flowers down 9.3%
Total cannabis revenue down 3.27%

Source: Canadian Cannabis Survey.

health.infobase-Canada.ca

20 21
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Pre-rolls up 1.24%
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@ YouTube

EPM. Head of Research
Hebrew University. Jerusalem

Fuoled By:

Sponsored by: Cannabis (a""ag',se 1%

“Godfather of Cannabis Research”
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CANNABIS 101 - it’s a plant

“Hemp”<0.3% THC
“Marijuana” “Cannabis”>0.3% THC
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Cannabinoids (Compounds) from the plant

Cannabaceae

Cannabaceae comprises the following genera:
Aphananthe Planch. (5 spp.)

Cannabis —Hemp (3 spp.)

Celtis L. (73-109 spp.) Ornamental trees
Chaetachme Planch. (1 sp.)

Gironniera Gaudich. (6 spp.)

Humulus L. —Hop (3 spp.) Beer
Lozanella Greenm. (2 spp.)

Parasponia Miq. (5-10 spp.)

Bieroceltis Maxim. (1 sp.) Rice paper
Irema Lour. (12-42 spp.)

~170 Species

Medicinal use: China 494 B.C

Jiang, Hong-En; Li, Xia0; Zhao, You-Xing; Ferguson, David K.; Hueber, Francis; Bera, Subir, Wang, YurFei; Zhao, Liang-Cheng; Liv, Chang-Jiang & Li, Cheng-Sin
(Pocember 2006, *Anew insihtnfo Cannabis saiva (Cannabace tion from 2500-year-ol njiang, China', Journal of
Ethnopharmacology, 108 (3}: 414-422. 016/1icp 2006 45 05

. N Rey.,. .
\n\/\%‘“a“ & /a)"ng
Energizing QW ‘ ¢ V. Reduces
Stress/anxiety #|\ - . insomnia
reducer aai \,! a5

“Strains” Referred to as “CHEMOVARS”
TYPE I: High THC
TYPE II: THC/CBD combined
TYPE lIl: High CBD
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https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.jep.2006.05.034
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/16879937
https://en.wikipedia.org/wiki/Aphananthe
https://en.wikipedia.org/wiki/Aphananthe
https://en.wikipedia.org/wiki/Cannabis
https://en.wikipedia.org/wiki/Cannabis
https://en.wikipedia.org/wiki/Celtis
https://en.wikipedia.org/wiki/Celtis
https://en.wikipedia.org/wiki/Chaetachme
https://en.wikipedia.org/wiki/Chaetachme
https://en.wikipedia.org/wiki/Gironniera
https://en.wikipedia.org/wiki/Gironniera
https://en.wikipedia.org/wiki/Humulus
https://en.wikipedia.org/wiki/Humulus
https://en.wikipedia.org/wiki/Lozanella
https://en.wikipedia.org/wiki/Lozanella
https://en.wikipedia.org/wiki/Parasponia
https://en.wikipedia.org/wiki/Parasponia
https://en.wikipedia.org/wiki/Pteroceltis
https://en.wikipedia.org/wiki/Pteroceltis
https://en.wikipedia.org/wiki/Trema_(plant)
https://en.wikipedia.org/wiki/Trema_(plant)
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Strains to consider for certain conditions

Strain Category. ceo THE Conditions

 fatigue.
- stress
- pain

Acapuico Gold sativa o 15-23%

~pain
- cramps

Blue Dream hybrid less than 1 30 +lnfammation

« chronic pain
s than 17-22 + muscle spasms
+insomnia

Purple Kush indica

- fatigue.

Sour Diesel sativa s than 20-22

~acute pain
Bubba Kush indica less than 1 14-25; - nausea

+low appetite:

-PTSD.

https://www.healthline.com/health/sativa-vs-indica#fcannabis-strain-chart

CONCENTRATES

MOST FLOWERS 15-25% THC
THC CONCENTRATES 80-90%
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CANNABINOID
ISOLATE (CLEAR)

CRUMBLE LIVE RESIN
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Oral Cannabis can have long duration (up to 8 hours),
onset can be erratic depending upon absorption & foods

Turgeman |, Bar-Sala G. Cannabis for cancer - lusion o the tp of an iceberg: a rey
Investig Drugs. 2019 Mar;28(3):285-296. dai: 10,

the evidence for the use of Cannabis and synthetic cannabinoids in oncology. Expert Opin
13784.2019.1561859. Epub 2018 Dec 29, PMID: 30572744,

31

Smoking most common use with rapid onset (10 minutes) and duration 2-4 hours

Combustion at extremely high temperatures produces toxic byproducts, and
chronic use is associated with respiratory symptoms

Turgeman I, Bar-Sela G. Cannabi

in oncology. Expert Opin Inv

iilusion or the tip of
2019 Mar;28(3):285

an and synthetic cannabinoids
9. Epub 2018 D

29. PMID: 30572744,

“Vaporizers are safe and efficient devices that are temperature
controlled to decarboxylate inactive cannabinoids and release active,
potent cannabinoid compounds”

Turgeman | idence for the use of Can

Epub 2018

32
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Selective Breeding = THC Variations

36

e b Medicinal Properties of terpenes from different sources
Terpenes — Aromas, Smell, Color, Taste '
- Terpene Medicinal properties References
Y Tea tree Contains the active ingredient to treat cutaneous infections Carson et al. (2006)
1 Possesses “bacteril and antifungaDpropert Bound et al. (2015)
P

Cannabis  Possesses psychoactive propertics and used against many infectious  Fricdman ct al.
diseases (2006)

d is used in anti-dementia drugs Lopresti (2016)
/ Citrus fruits - Drugs against pediculosis Mehlhorn et al

o1y
Citral Antibacterial and antifungal effects Silva etal. (2008)
Lemongrass Insect repellent Silva etal. (2008)
/ /'\ P Cox-Georgian D, Ramadoss N, Dona C, Basu C. Therapeutic and Medicinal Uses of Terpenes. Medicinal
ﬂ \ Plants. 2019;333-359. Published 2019 Nov 12. doi:10.1007/978-3-030-31269-5_15
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“Entourage Effect”

GRAPE
e )

1 N

THCA,

gk cBD.CBDA ik

CBN, CBC,CBG

Cannabis Terpenes
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| cas Potential health benefit:
| Antiinflommatory, bronchocator (hlps open arways), ant-andiaty
: pancelove
Alpha Pinene| s0.56:8 i X
Where else? ¥ -

Rosomary O ool Poenesdes

Antibiotc resistance modulation, anticoagulant, anttumor,
antimicrobial proparties

olog Beta Pinene |127.913

Whare olse?

Themed Issue: Cannabinoids in Biology and Medicine, Part 1
“Antiinflammatory, holps tranting bones (osteoporosis and
cing

REVIEW 53.Chane [ |~
Taming THC: potential e
cannabis synergy and
phytocannabinoid-terpenoid

SyprowCodar

Taviatross, anticiaboti, anticanco
Limonene s u

entourage effects P s st i i
Terpinolene | sop00 i 3 s
[Wheeohe? " punspviisntgumo B cuny
Antibctaril, antungal,coduce the risk of hest diesse, b the
vowth of cancer col,
Caryophyllene | s7.44.5 |” 2
Wwsin - SG Py geica
[ Actvate G recoptors,ani flammator o redice
Russo EB, Taming THC: potential cannabis synergy and scohol ke, heip with sty and depreision, redcing gone
phytocannabinoid-terpenoid entourage effects. Br J Pharmacol. tross Songeviy. ights brain aging
2011;163(7):1344-1364. doi-10.1111.1476-5381.2011.01238.x Myrcene it dad fon S &
Moo _Gagw _Gume __Cudemon
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inoid structure

logy (reference) Synergistic terpenoids

Limonene, pinene, linalool
‘Caryophyllene, Timonene

Muscle relaxant (Kavia et al, 2010) Linalool?
Antipruritc, cholestatic jaundice (Nef et al. 2002) Caryophyllene?
Alfantioxidant (Hampson et al, 1998) Limonene et al.
Anti-anxiety via 5-HTix (Russo et al, 2005) Linalool, limonene
Anticonvulsant (Jones et at, 2010) Linalool
Cytotoxic versus breast cancer (Ligresti et al, 2006) Limonene
T adenosine A signalling (Carier et al, 2006) Linalool
Effective versus MRSA (Appendino e al., 2008) Pinene
Decreases sebum/sebocytes (Biro et al, 2009) Pinene, limonene, linalool
esubbiil Treatment of addiction (see text) Caryophyllene

Ancient cannabis antidotes. (A) Lemon (Citrus limon). (B) Calamus
plant roots (Acorus calamus). (C) Pine nuts (Pinus spp.). (D) Black
pepper (Piper nigrum).

hitps: inalcannabissubstack.com/p

Russo EB. Taming THC: potential cannabis synergy and phytocannabinoid-terpenoid entourage effects. Br J Pharmacol
2011168(7):1344-1364. d01:10.1111/].1476-5381.2011.01238.x

b ccessed 3.6.24
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Where can you get educated about cannabis? e Bl Marljgwina [V
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https://centreformedicinalcannabis.substack.com/p/taming-thc-cannabis-entourage-compounds
https://centreformedicinalcannabis.substack.com/p/taming-thc-cannabis-entourage-compounds
https://centreformedicinalcannabis.substack.com/p/taming-thc-cannabis-entourage-compounds
https://centreformedicinalcannabis.substack.com/p/taming-thc-cannabis-entourage-compounds
https://centreformedicinalcannabis.substack.com/p/taming-thc-cannabis-entourage-compounds
https://centreformedicinalcannabis.substack.com/p/taming-thc-cannabis-entourage-compounds
https://centreformedicinalcannabis.substack.com/p/taming-thc-cannabis-entourage-compounds
https://centreformedicinalcannabis.substack.com/p/taming-thc-cannabis-entourage-compounds
https://centreformedicinalcannabis.substack.com/p/taming-thc-cannabis-entourage-compounds
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ENTRY-LEVEL CERTIFICATION FOR LOGIN  EXAMCENTER  CONTACT

University of British Columbia THE CAREER TRAINING INDUSTRY.

Toronto Metropolitan University
McGill University

Okanagan College

Niagara College

Durham College

Loyalist College

Seneca College

Kwantlen Polytechnic University
Coast Mountain College

Mount Royal University
Norquest College

Cannabis Training University

Certifications~ ~ Why Certify?  PracticeExams  Proctoring  About~  Training Providers~  Free eBook

Practice Exam
$19.95 A Certified Cannabis Budtender
Addto cart (CCBT) is a mix of pharmacist,

bartender, confidant and hall

Certification Exam monitor.
$175.00 The budtender is the face of the

marijuana industry

Add to cart
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Services v Courses v Events v FreeResources v AboutUs v Login  Becomean

capnabis /.. Sk

PROFESSIONAL CANNABIS

EDUCATION THAT SPARKS Capnab‘i S : SYSTE M

CONFIDENCE

oy ~_ Molecular Signaling Pathway/Neurotransmitter

Teps

CHOOSE A COURSE DATE ® ONLINE COURSE © TEAM TRAINING ©

. Memory ’:f e
Learnin £ 2
1) Nervous system 9 . & e
2) Respiratory system Motor responses b S Function
. o - . ° %
3) Digestive ;!ft/eyf/s\ Decision-making . = ° ontrol
4) Skeletal s \ . . ontrolling
. . > \ Appetite P . inflammation
Endocannabinoid | 5) Mus'/s\"as o . Reases . o
— eurotransmitters: P Pain
System - -~ 60 " em (bopamine, Serstorin ¢
! O ///"/gys‘em Pain oS 2/ \e
\ _«€gumetary system BRAIN Y CELLS
- , PERIPHERAL
\ /{) Lyfnphatlc System ~ CNs 2 . o B ORGANS
10) Urinary System Emotions g B . 082 rocepiors are
11) Reproductive system ‘ orharl crgans
P! Y! 2 & Reproduction RS d o
Nl ° g =
53 54



Endogenous Endocannabinoid System
Endocannabinoids produced by the body:
Anandamide (Bliss Molecule)
2-AG (Function/Feeling Molecule)

CB2 CBt Exogenous Phytocannabinoids:

A®- tetrahydrocannabinol (THC),
Cannabidiol (CBD)
Synthetic cannabinoids

55

10/23/25

Cannabis use during
and

58

CATEGORY  OPPS’ MHPCD™ GENERATIONR™

Preschool

.y
subscales scores. exposed group

associated
with long- term neurodevelopmental outcomes that persist into

young adulthood.

1022 y: deficits in exccutive Iuncloning, response.  (especally rcading), Information processing specd,
inhibiton, and visual-spatial working memory

and visual motor coordination

 171022,y: increased rates of smoking and early

https:, utube.com/watch?
INJURY PREVENTION

ROCKY MOUNTAIN HIGH: PREVENTING  (f)comset
CANNABIS-RELATED INJURIES

Author: Shawn Ulrich, RN, BSN, CEN, and Ama Meria Valdez, P, AN, CEN, CFRN, ONE, FAEN, Litton, CO, Minneapos MN
Section Editor: Auna Maria Valdez, PhD, RN, CEN, CFRN, CNE, FAEN

CE Earn Up to 6.0 CE Hours. See page 88.

J Emerg Nurs. 43(1):78-8

hen one thinks of Colorado, images of
mounains, untouched wildeness, outdoor
activities, recreation come to mind. Color-
ado has always been a place of untold beauty and friendly
people. However, currendy, other images may come to
mind as wel. Medicinal marijuana became legal for use in
Colorado in November 2000. Voters in Colorado passed
Amendment 20, which allowed qualifying patients, and/or
caregivers of these patients, (0 possess up (© 2 oz of

‘Cannabis Background

Masjuana originates from the plant cannabis sitva, which

containsdela-9-tetrahydrocannabinol, also known as

“THC*** Cannabis also contains other chemicals refered
ino THCi

: gt s
‘Cannabis is commonly used in 3 forms: marijuana, hash, and
hashish oil. Marijuana s the least potent form and the most
frequently used type of cannabis” It is made from the dricd

59
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The Problem with the Current

High Potency THC Marijuana

from the Perspective

of an Addiction Psychiatrist

by Elizabeth Stuyt, MD

Cannabis Use Among Youth in Canada: A Scoping Review Protocol 2022

Canadian youth (15-24) one of highest rates of cannabis use worldwide

Prevalence rates double that of adults

) 44% youth aged 16-19 - daily use
Prior to 1990’s- THC was ~2% Mid-1990's - THC was ~4% 51o/: aged 20-24 - daily use

Average THC concentration 15 — 20% (some 35%) 21% of adults over age 25 - daily use

Some edibles, shatter, wax and oils — THC is 90%-95% Youth with mental health issues — increased usage —

Although early usage linked to mental health concerns

Adolescents and Teens using THC — increased risk for psychosis/schizophrenia,
lower 1Q, and increased risk of addiction

Kourgiantakis T, Edwards T, Lee E, Logan ), Vicknarajah B, Crag SL, Smon-Tucker M, Willars CC.
uth i Canad: 3 scoping review protocol. BV Open. 2022 Jun

Stuyt E. The Problem with the Current High Potency THC Marijuana from the Perspective of an Addiction 201Epm e amon Vouth o Cnada scoing feew rool O oo 2022 o0

Psychiatrist. Mo Med. 2018;115(6):482-486.
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Cannabis Use Disorder (CUS)

Adolescence and-therdevelopingbrain Inability to stop using cannabis
even when causing physical or
psychological harm

https://pubmed.ncbi.nlm.nih.gov/34021274 Occurs 1 in 10 reg. users and

> as many as 1/3 of daily users
Cannabis and Synaptic Reprograming of the Developing Brain 2021

CUD increases with frequency

https://pubmed.ncbi.nim.nih.gov/31619494 of cannabis usage. U.S. adults
with CUD use cannabis ave.
Cannabis and the Developing Brain: Insights into Its Long-Lasting Effects 2019 6.2 days out of 10

Gonnor JP, Stiepanovic D, Le Foll B, Hoch E, Budney AJ, Hall WD. Gannabis use and cannabis use disorder. Nat Rev Dis ane,m 16
do: 10.1038/541572-021-00247-4. PMID: 33627670; PMCID: PMC8B55458,

Cannabis Use Disorder (CUD)

Incidence of CUD increases
with cannabis + tobacco usage

Initiation of cannabis use before
16 years of age increases the
risk of developing CUD, the rate
of progression to CUD, other
SUDs and anxiety disorders

“Cannabis use disorder (CUD) is an
underappreciated risk that affects ~10% of the

193 million cannabis users worldwide” 2021

The number and type of negative
life events are also independent
predictors of CUD incidence

Connor JP, Stiepanovié D, Le Foll B, Hoch E, Budney AJ, Hall WD. Cannabis use and cannabis use disorder. Nat Rev Dis Primers. 2021 Feb 25:7(1):16.
doi: 10.1038/541572-021-00247-4. PMID: 33627670; PMCID: PMC8655458
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https://pubmed.ncbi.nlm.nih.gov/34021274/
https://pubmed.ncbi.nlm.nih.gov/34021274/
https://pubmed.ncbi.nlm.nih.gov/34021274/
https://pubmed.ncbi.nlm.nih.gov/31619494/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8655458/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8655458/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8655458/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8655458/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8655458/
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Is it safe?

Is it effective?

Cannabis for cancer -
illusion or the tip of an

72

“In vitro and in vivo oot ptenion s tssas s (@)
evidence supports Bt ™ i
. a q N
apoptosis, pLollferatlon, and ONA damge Amul,sis Ros\ e

% nAarh/ing
d aeriying
BREAST CANCER
LUNG CANCER / \
/ \ " Apoptosis Apoptosis \ Autophagy
Apoptosis
Cell cycle arrest Cannabis Sativa L. Elevation of ROS level

Elevation of ROS level
(COLORECTALCANCER 9

Autophagy Apoptosis

Nigro E, Formato M, Crescente G, Daniele A. Cancer Intation, from Cannabis sativa L.
Promising Compounds?. Molecules. May 2.

73 74
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Anti-cancer effects of inoids and end i
Messenger to transfer
et cAMP { inhibit breast cancer cell migration(CBDA. Takeda et a. 2012) |

crease gastric cancer cell viabilityand proliferation (Pagano
Involved in cell growth, MAPK etal.

proliferation & survival Ind ptosis in leukemia, cellS(THC. Liu et al.
2008)

*Induce apoptosis, anti-proliferation, anti-angiogenic, anti-
invasive effects in breast cancer cells (Caffarel et al. 2010)

Involved in apoptosis Akt
& cell proliferation

Regulates cell proliferation ..
& apoptosis

Turgeman I, Bar-Sela G. Cannabis for cancer - ilusion or the tip of an iceberg: a review of the evidence for the use of Cannabis and synthetic cannabinoids
in oncology. Expert Opin Investig Drugs. 2019 Mar;28(3):285-296. doi: 10.1080/13543784.2019.1561859. Epub 2018 Dec 29, PMID: 30572744

Cannabis in Glioblastoma Studies

Drug interactions Phase 1

(Drug Enhancement with Cannabis) Intracranial THC in GBM:
decreased biomarker
Increase potency of chemotherapy in leukemia expression (Guzman et al.
cells (Scott etal. 2017) 2006)
‘Synergistic inhibition of pancreas cell growth
‘with gemcitabine (Donadelli et al. 2011)
s
oy } | Phase 2
[ RGN THC/CBD with TMZ in GBM:
S e Safety, survival advantage
Potentiate: ine cytotoxicity (THC.
[ lant ot o 300 ] (ztlg;ucn Twelves et al.
Enhance l'luwoﬂrmiwmh murine glioma Apeer-reviewed article has
et al. 2014) not yet been published

Turgeman I, Bar-Sela G. Cannabis for cancer - ilusion or the tip of an iceberg: a review of the evidence for the use of Cannabis and synthetic cannabinoids
in oncology. Expert Opin Investig Drugs. 2019 Mar;28(3):285-296. doi: 10.1080/13543784.2019.1561859. Epub 2018 Dec 29. PMID: 30572744
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PP pm—

2970 patients with
cancer using
medical cannabis

European Journal of Intemal Medicine

Joumal homepage: waw sisevier con/locsisiefm

Prospective analysis of safety and efficacy of medical cannabis in large ®
unselected population of patients with cancer £=3

Lihi Bar-Lev Schleider*”, Raphael Mechoulam*, Violeta Lederman®, Mario Hilou®,
Ori Lencovsky”, Oded Betzalel’, Liat Shbiro’, Victor Novack™*

sixteen strains in
different A9-
THC/CBD

Rk . T G 5
AT NRR e e aety  ton, rsd

ARTICLE INFO ABSTRACT concentrations
= FExee] =

i e mky oy f i .
ey

Initial, 1 and 6
month assessments

e e ot e
s 2% g o e

Fenaming, 1211 (U0 e 59 e n et i, € s 1)

cptn 1 e et e i e ey e s
Ui Bar Lev Schieider, Raphasl Mechoulam, Violela Lederman, Mario Hilou, Or Lencovsky, Oded Betzalel, Liat Shbio, Victor Novack. Prospective anlysis

of saoty ansfcacy of medical cannabisin g Usglected populaton o patiets i cancr Euopean Joural o
ienal Meccin

L BarLev Schleider el Burapean Journal of Inernal Medicine 49 (2018) 37-43

I = Before treatment  ® After six months

) 1.1 I ol il il II (I O I
N 2 ] o -

Pain intensity

Number of patients

60% success rate (Defined by moderate or significant improvement in patient condition after 6 months of cannabis)
1/3 of patients were able to reduce other medications: Analgesics, sedatives, opioids, & corticosteroids

20% reported good QOL at beginning of study. 70% reported good QOL at end of 6 months

Lini Bar-Lev Schieider, Raphael Mechoulam, Violsta Ledetman, Mario Hiou, Ori Lencovsky, Oced Betzalel, Liat Shbiro, Viotor Novack. Prospective analysis of safety and
efficacy of medical cannabis n large unselected popuiation of patients with cancer. European Journal of
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Preclinical studies have
demonstrated the

potential of cannabinoids against:
leukemia, lymphoma, glioblastoma,
cancers of the breast, colorectum,
pancreas, cervix, lung and prostate

Pharmacological Research

ELSEVIER ournlDomepag: o i condocuonrs

‘Cannabis and its constituents for cancer: History, biogenesis, chemistry and
pharmacological activities

‘Samrichi Lal", Anusmita Shekber, Puncet’, Acharan . Narula, Heidi Abrahamse,
Subash C. Gupta
et e e o S o e e, Ve 19

Cannabinoids can block cell growth,
progression of cell cycle and induce

apoptosis selectively in tumor cells.

o e b Sy o o Byt T oo b o Cannabinoids can also enhance the
et efficacy of cancer therapeutics.

L1, Shoktr A P, Nara AS, Avahai . Gupta S, Connbisand s consttents e onoor,istor, s, chmiseand phamaoologia s, Piamacol s
2021 Jan, 163:105802. doi: 10.1016/,phrs.2020.106302. Epub 2020 Now 24, PNAD: 33246167,

79

Particularly, AS-THC and CBD were found to
syne istically act on anti-carcinogenic properties of:
bortezomib
carfilzomib
carmustine
cytarabine

X 0
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Table 1.} us cancer col lines. Table 1. Cont.
CancerType  Model/Cell Line £ CT:‘;T:um ::::‘:: 5 Effects References CancerType  Model/Cell Line Compound ‘Effective Dose Effects References
o pr— (—> s - o Efrree @
MCE7 ibition of cancer cell growth an Inhibition of cancer cell growth
A°-ttrabhydrocannabinol \ / 142 W45 mgl \ profiferstion s cBD 06 RMO2 mgll ®
(A%-THC) A%-THC 33 uM/1 mg/L.
AEA 1 LAMOSmEL | - L] GsCasn CBD 35 WW/L1 mglL [ Inhibition of viabilty .
T e e
| wossaraa s }\ e | Inhibition of prfferation 1 UG cm 525079 mglL. R e s8]

@ Smaigin) Nenogait 57 D 7 g it T mg i i o &1
Ttk O PR @ v D 22 M0 T gL
s
) el ™ A’-THC 39.5 uM/12.4 mg/L.
\qw—sszu—z, ywmy/ W @ umo mvﬂ‘:jD = vass 0 OIS e} 3D

CBD + A%-THC +

9
ETS 52 ugfml 2 mg - — o o (12550 35157 mglL) STHC +
iton of cance el growt,
Hela CBD 32 ug/ml/32 mg/L bition of 1461 increased cytotoxicity inhibition of
— u: CBD 19.8 uM/62 "
ME-180 15 ug/ml/1.5 mg/l. @ 2o Jhae3 g \

[@s
e CBD 22.4 M7.0 mg/L.
e a e S
T hcar 50 15.7 CBD
S e SR T
HCTIS “ it (0.9-7.5nM/0.0006-0.005 mg/L) carfilzomib
= e 30 oS e e TT——— FT— e 5 iaE2 el
g ac e .
o+ Dovaresuland 1 geos epresion, o cell vason s2d
Activity of phytocannabinoids and endocannabinoids  slrenema 1001 o
‘model. lines [101). H 1
Piytocammabinoy o Redisced survival of glioma stem cells by augmenting levels of Conflicting reports...
& e Skl e e o of e L « Ead el s gomacl s 101
a < eversed mulidg estance n T hymphoblsod vk o )
s Hart et al. demonstrated that while high concentrations of
Future studies on cannabis should 3140 g o e s cannabinoids have _ effects on tumors,
utul uai ! Ui y and COX2 [10 N i . .
be focused more on the dosage, | mﬁ;[;..\,.,f.\..,n. treatment qf lung, brain and g.emtounnary car0|lnomz.a
drug combination and route of 5 g el cell lines with low concentrations results in rapid epidermal
administration. This will generate fiesd e I e bt growth factor receptor and metalloprotease-dependent
solid evidence for the use of this ) cancer cell
molecule in cancer patients.
induced by 17p-estradiol [1 [1s).
B el + Induced apoptois i Heland ME.16 cerviea cancer el ies
cell Tines throug] (18], [119).
‘» Induced cell cycle arrest by inducing G2-M arrest and down-  Induced apoptosis and suppressed proliferation in SGC 7901
Cdc2 i breast cancer cells [120]. gastric cancer cell line by increasing ROS production and
th and induced apoptosis in prostate cancer inducing cell-cycle arrest [90].
bt el ik bt s
cancr el 121,122), Turgeman |, Bar-Sela G. Cannabls for cancer - lusion of the ip of an lceberg: a review of the evidencs for the uss of Gannabls and synthetic cannabinoids
Lals, Shekner A, Punest, br H, Gupta SC. Cannabia sy, b ety g snsmacobi s s 2021 in oncology. Expert Opin Investig Drugs. 2019 Mar;28(3):285-296. doi: 10.1080/13543784.2019.1561850. Epub 2018 Dec 20. PMID: 30572744,
\
wory |

Y -amc
| 2 Used by Ca

Consumption anc
Ca'?.‘l.'é’?“ o Eeapy Corelates
| Clinical Outcome

In a multi-variant model, the authors found significantly \ i /K — o A
reduced response rate to immunotherapy in a cohort of | apmgs o e e miotas h\l

o ‘ ™~ 1\
140 patients -and without _

-
ncer va\ienh ¢ Cannabis user

ith Poo!

]

] Cancer patient

ing i - R ﬂ*'}““. e B Immunotherapy
after taking into account confounders such as :“ -;w‘;;.:w s v

performance status and Cannabis composition.

1

benefits o Cancer therapy outcome
eCB-like lipids
Reduced reatment immune ecBs levels affected ShortOveral Survval
Adverse Events (AE) by Immunotherapy

et o —.
. Peession ~

g e 0 O

oy

SeSel G Cohonl s PtoS Ll . Ot b A Par A Trgora.
Turgeman I, Bar-Sela G. Cannabis for cancer - ilusion or the tip of an iceberg: a review of the evidence for the use of Cannabis and synthetic cannabinoids Vericova 0 Beman et al. annasCorsumption Used by ConcerPatintsdring

— ) 0; 12(9):2447.
in oncology. Expert Opin Investig Drugs. 2019 Mar;26(3):285-296. doi: 10.1080/13543784,2019,1561859, Epub 2018 Dec 29, PMID: 30572744, — htps:/doi.org/10.3390/cancers12092447 o
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fwory
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e Consumption
C‘“"""s munotherapy e

by Cancer Patients
e s with PooF

" o e \

|

e

oo 3.4 months vs 13.1 months
o Time to Tumor i
with cannabis use

Tome o Tamor progeseon

p=00025

3 s o s EJ B EJ
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HESE) s aa 18 15 5 )

8 o s E s = )
Months

Gannabis use 3 no < yes

el G Cohen, Capis Pt Lowitus G O AL Jhas A Per  Turgoman,
Verniora ,Brfan Pt Cannabis Corsumpion Used b Cancer Pt g
finical 0

wopy)
- . | Cveral Survival
-L‘um't'l’»\ \ 100-
Patients \ - 000004
Used by Cancer \ =0
Consumption U with Poor
\ Cd'“‘:";"s notherapy Correlates \ gors
| dur . 2
| Clinical Outcome ot et ot O ‘\ H
\ i \ foa L
| """ 6.4 months vs 28.5 months P 1
\ g Overall Survival ; !
| e with cannabis use i H
\ e e T - | om ' :
\ e | B N WU T S
| Lo o
\ | 5 Nomm
| | s m e om w s o
\ \ £
\ Months.
\ i

rSeaG, Cotenl, Camps PrtoS, Lewtus G, O s & per

Vemicors I o Cosurpton U by Crce s '
12(9):24 \mmuMheVﬁWCD"b\ﬂesM(h Poor Clinical Outcome. Cancers. 2020; 12(9):2447.
hitps://doi.org/10. 3330/0»9«512592447 ‘https://doi.org/10.3390/ cancers 12092447
i . . P a

B cancers oy Published in Australia in 2020 e :

- 141 Scientific References TasINo.  /CancerTypeR\  Study Type/Phase Treatments Dose of Cannablnsids o petivery Outcome*

Can Hemp Help? Low-THC Cannabis and Non-THC . ‘Combination of

Cannabinoids for the Treatment of Cancer Peer Reviewed NCT12605; | Glioblastoma | Interventonal Clinical  femosolomide (1 oty iz Y Inceased 39% o L-year
NCTOS12616 | muliforme (GBM) | i) Phase & Phase / wdSuiver (11 | mmumofSZAmgTHC  Onalspray ‘survival rate

p ANty e AIHCCHD) :

] . Pre-clinical studies show AS- Nz soidumon (el Gl [ cap Uniown Untnown | Notyetrcriting
e Y : e ; - R e — pessionreesurvval
A T AT s tetrahydrocannabinol (THC) inhibits Nemaos]  suan | oy | “amaeeeare o] P

e e . . ) 244 mg/kgonce weekly 4 Intravenous. 'No relevant result
e o A SR, growth & proliferation of cancer cells NewH i cnar 1 Dol tuziy | e ety e e
Y through modulation of CB1 & CB2 I el e
\ i e i e b receptors, but clinical data is lacking. nIces caner T | el e e Semete
R e (W RSB Dy e GLDD conabiyexperienced
| REmI — Doanabinol (HU211)
Rucird: 7 Apl 30 Anopind 3 Ape 0 Pubbd: 2 Apd 8 = . NeToe! Hpueee rmoeal (Cole| mcpy ehd i MTD * once a week i d Ongoing
In spite of demonstrated anti-cancer pancreatic ancer hemotberapy
g 5 properties of A9-THC, this cannabinoid Nmmsk; Pancrestc caneer )‘MM‘W' *C‘m tosaceu by teddoseson orgropd  Notyet ecriting
has also been revealed to promote TNTCHG (1
imor growth, invasion and metastasis JusT— G erventionsl CHHL | gty | T 0 0 o 010MS G| Notyet g
mozaomide and
icking I oo, in some cancer cell types and THC adioerspy
usage can reduce eﬁect\veness of rmen esstens R O e ol et
h o " docdd by study paipants *4INSEon *
it
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Table Comt,
“Trial No. %mu Typefs Study Type/Phase %ammh B"C' of c'"";,bi“::d' o Delivery. Outcome *
Medal
Pacdiatic NS ion Medicl |\ Method of dlvey, sein s, dosing and .
AT, tumour tioeal i "‘s o frequency decided by study participants. Beculting
; Ol
'NCT03687034 Glioblastoma Merveational (Chnlcal,  /CBD with stecdiard of Escalating doses of CBD sublingual Not yet recruiting
“Trial Phase 1 aare il
peper—
(pacrser o ot
NCTOSSOT6 " aes, T Phase & Pase2 | carchemotherapy meal Sikenl| Ny
‘multiple myeloma, formiation)
s
131 A*-THC:CBD
(EmgmLomgmlyor  Sarksat025 mLatightand
ACTRNI26171 P Intgrventional (Clinical "BD:A’-THC each night titrated up or Oral oily, No relevant results
e TaPhase2 | GSmpmLismgml) dpwnwordsby00smbused  lquids avalble
i sancard onpartcipants rsporee
ratment =
Sarts o125 mg THC thre
A%-THCor 111 aday in cannabis naive
A”THC:CBD. tients, and 5 mg THC three
AcTRNIZS! — rventonal (Cinical | Combined with day inpresious e, Oralaly —
0265178 Y Trial)fphase 4 standard treatment for | Dosage adjusted based on liquids 3
advanced cancerand | paients sponse up 08
o o of 30 mg THC
e day
ACTRNIZS190 foterventional Cimica rccay | Touldaiy doscol25mg2s  Onaaly
0037101 fedimia Trial)/Phase 2 AL THCCRD mg-30 mg:30 mg. liquid. Recruiting
ACTRNIZ81800 terventional (Ciica Totldaily doseof Onaaly
TR0 Any cmcer rentonal (C cn al s Rectuting

Ongoing Clinical Trials

* THC, CBD combinations
* THC, CBD independent or combined with chemotherapies
* THC, CBD independent or combined with radiotherapies
* THC, CBD independent or combined with immunotherapies

91
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Pharmacological Research -
[ —————————
Cannabis : 5

Antiemetic
pharmacol

effect
Cancer _Cannabl_s and 5
therapy its constituents

Appetite
regulation

Anxiolytic

activity

symptoms

o
8
&
B
Y
3
o
=
@
(8]

SC. Cannabis and its consifuents for cancer: History. biogenesi, chemistry and pharmacological actives. Phammacol Res.
(05302. o 101016 phrs 2020,108G02. Epubb 2020 Nov 24, PMD: 33246167.

Lai 5, Shekher A, Puncet, Narula AS, Abrahamse H, Gupta
2021 Jan 16311

ot s W There is conclusive or

nabis and

substantial evidence that
cannabinoids are effective
| antiemetics in the treatment
| of chemotherapy-induced

|\ nausea and vomiting (oral

\ cannabinoids)

National Academies of Sciences, Engineering, and Medicine 2017. The Health Effects of Gannabis and Cannabinoids: The
Gurrent State of Evidence and Recommendations for Research. Washington, DC: The National Academies Press.
hitps://doi.0rg/10.17226/24625.

93

Cannabis Indications in Oncology

Strong Evidence - green Weak Evidence - yellow No significant evidence - red
Chemotherapy Anorexia and
. Cancer "
induced nausea . | cachexia
i associated pain |
and vomiting | syndrome
|
" Depression and Cancer
Insomnia ;
anxiety treatment

Turgeman I, Bar-Sela G. Cannabis for cancer - ilusion or the tip of an iceberg: a review of the evidence for the use of Cannabis and synthetic cannabinoids
in ancology. Expert Opin Investig Drugs. 2019 Mar;28(3):285-296. doi: 10.1080/13543784.2019.1561859. Epub 2018 Dec 2. PMID: 30672744

95

94

Although robust, the mainproblem with anti-
cancer research today is thatitis still limited

Integrative Therapies in Cancer Care: An Update on the Guidelines May 31, 2024

American Society of Clinical Oncology and the Society for Integrative Oncology have collaborated
to develop guidelines for the application of integrative approaches in the management of
anxiety, depression, fatigue and use of cannabinoids and cannabis in patients with cancer

Clinicians should recommend against using cannabis or cannabinoids
as a cancer-directed treatment unless within the context of a clinical
trial...evidence remains insufficient...with exception to augment an
antiemetic regimen

‘Gowin K, Muminovic M, Zick S, Lee RT, Lacchett C, Mehta & Integrative
Baok. 2024 Jur44(3):e431554.doi: 10.1200/EDB_431554. PMID: 38820485,

Educ

97

‘...the translation of cannabinoids use
into clinical practice is still now in the
£ initial phases.”

98
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IC PN

Is it safe?

Is it effective?

99 100

According to a 2003 study
in the Journal of Cannabis
Therapeutics
80% palliative care patients
were comfortable with the
use of cannabis for pain
management

101 102

Publishing
HARVARD MEDICAL SCHOOL

@ Harvard Health Mariiuana strains to relieve pain

September 23,2020 *ACDC:This is a non-psychoactive strain that makes you feel happy, uplifted,

relaxed and focused. HIGH THC/HIGH CBD

“CBD for chronic pain: The
science doesn’t match the

marketing”

+Blackberry Kush: High in THC, Blackberry Kush is particularly known for its
intense pain-relieving effects. It also makes you feel relaxed, sleepy and
euphoric and is best taken at nighttime or on days you don’t have much to do

*Harlequin: HIGH CBD/LOW THC. Due to its CBD and THC content, Harlequin
kills your pain while keeping you mentally alert. As such, this is a good option
for daytime use.

103 104
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Current Pain and Headache Reports (2023) 27:57-63
hutps://doiorg/10.1007/s11916-023-01101-w.

ALTERNATIVE TREATMENTS FOR PAIN MEDICINE (M JONES, SECTION EDITOR)

Medical G is for Chronic i Pain

Hameed M, Prasad S, Jain E,
Maha Hameed' - Sakshi Prasad - Esha Jain' - Bekir Nihat Dogrul' - Ahmad Al-Oleimat’ - 5Dogrul BN, Al-Oleimat A, Pokhrel B,
Selia Chowdhury' - Edzel Lorraine Co’ - Saloni Mitra! - Jonathan Quinonez’ - Samir Rux1" Cigwdhury S, Co EL, Mitra S
Quinonez J, Ruxmohan S, Stein J.
2003 Medical Cannabis for Chronic
Nonmalignant Pain Management.
Abstract Curr Pain Headache Rep. 2023
Purpose of Review Cannabis has been used since ancient times for medical and recreations! Apr;27(4):57-63. doi:
will document the validity of how medical cannabis can be utilized for chronic nonmalignant 110.1007/$11916-023-01101-w.
Recent Findings Current cannabis research has shown that medical cannabis is indicatcd (01 Eyly 2023 Mar 10. PMID:
conditions not limited to cancer, chronic pain, headaches, migraines, and psychological disor _ ID: Pl
stress disorder). A9-Tetrahydrocannabinol (THC) and cannabidiol (CBD) are active ingred 36897501; PMCID: PMC9999073.
ciception and symptom frequ

Accepted: 23 January 2023/ Published online: 10 March 2023
©The Author(s), or m pringe

a patient’s symptoms. These compounds work to decrease
system. Research regarding pain management is limited within the USA as the Drug Enforce
itas a schedule one drug. Few studies have found a limited relationship between chronic pa
Summary A total of 77 articles were selected after a thorough screening process using Pul
paper demonstrates that medical cannabis use provides adequate pain management. Paticnts
lignant pain may benefit from medical cannabis due to its convenience and efficacy

Take Aways...

> 60% of medical licenses issued for use of medicinal cannabis are for chronic pain (2017)

CB1 receptors can decrease neurotransmitters thereby reducing pain
CB2 receptors can reduce inflammation pain and alter release of pro-inflammatory cytokines

Most patients surveyed use more than one form of cannabis and most surveyed use combinations
of Indica and Sativa

Majority preferred balanced THC:CBD ratios or high CBD ratios; only a minority
preferred high THC ratios

Many but not all studies show a reduction in opioids when using cannabis for pain mgmt

Ve rsad . A, Do G 24 Olenat A P 5 Chauchury Co . Miras Quionee ). Romotan St o et Orvonke Nonrlgan:
7(4):57.63. do: 10. 01101-w. Epub 2023 Mar 10. PMID: 36397501; PMCID: PNICS

105

106

There is conclusive or
substantial evidence that
cannabinoids are effective for
the treatment of chronic pain
in adults (cannabis).

Hea\th Effects
of Canpabis and
(;annabmond%

e
— National Academies of Sciences, Engineering, and Medicine 2017. The Health Effects of Cannabis and Gannabinoids: The
Current State of Evidence and Recommendations for Research. Washington, DC: The National Acadermies Press
hitps://dol.org/10.17226/24625

Medical Cannabis Reduces Chronic or Neuropathic
Pain in Advanced Cancer Patients (2017)

Review 1975-2017: 5 Clinical studies evaluating effect of THC or CBD on
controlling cancer pain

* THC oil capsules

« THC:CBD oromucosal spray

« THC oromucosal spray

Doses 2.7 — 42.2 mg/day THC and 0-40 mg CBD daily

Higher THC correlated in increased pain relief in some studies
1 Study found sig. pain relief in low doses: 1.7 = 10.8 mg THC in
combination 2.5 — 10 mg CBD

Blake A, Wan BA, Malek L, DeAngelis C, Diaz P, Lao N, Chow E, O'Hearn S. A selective review of medical cannabis in cancer pain
management. Ann Palliat Med 2017;6(Supp! 2):5215-5222. doi: 10.21037/apm.2017.08.05

Cannabis and cannabinoids for the treatment of people with
chronic noncancer pain conditions: a systematic review and
meta-analysis of controlled and observational studies (2018)
104 studies were eligible (9958 participants)

Studies that showed 30% reduction in pain were: 29.0% (cannabinoids) vs 25.9% (placebo)
For 50% reduction in pain, outcomes were 18.2% (cannabinoids) vs 14.4% (placebo)

Pooled change in pain intensity with cannabis/cannabinoids was equivalent to a 3 mm reduction
on a 100 mm visual analogue scale greater than placebo groups

Evidence for effectiveness of cannabinoids in CNCP is limited

Stockings E, Gampbell G, Hall WD, Nielsen S,
with chronic noncancer pain conditions

'd cannabinoids for the treatment of people
ain. 2018 Oct;159(10):1932-1954. doi

a and met
a7 G00000L0000 55, ENID: 2087485

109

108

A large meta-ar;blysis by Whiting et al. (2049) reviewed 19 studies that

evaluated sleep as an ‘outcome as weéll as two trials specifically investigating

sleep problems and found V& @ssociation between cannabinoids and
‘cohort included patients with chronic pain

jons for cancer patients are not certain

illssioniorthetip of anieberg: a r
2019 Mar:28(3):286:296. doi: 10.1¢
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lammatory Bowel
ctives, Experiences,
ian Patients (2020)

rs of MC

7%)
by cannabis included abdominal

users (92.7%) endorsed cannabis

Lewis J Martin, PhD, Lucy K Gold, BSc, Anastasia § Suraev, MPsych(Cir),
s, Experiences, and Current Use in Ausiralian Patients, Grohn's & Coitis
foetorstys:

Persistent pain for more than 3 months considel

)

<
Over 90% of LBP is mechanical: damage td}spinal joints, discs, ven%\p‘rae or soft tissqe\

I N \ Q)
Binding CB1 and CB2 blocks pain-i il neuw i \
P 1 \

e of B-endorphin, sup?n%ismg

THC binds CB1 and CB2 receptors al BD stimulates

acute and chronic pain, and CB| motes produ‘ ody‘s own cannablnuld,‘. %)
N
1279 \\
THC and CBD can be used separatéf(l) \‘ten used
effects of THC ) 7

Senderovich , Wagman H, Zhang D, Vinoraj D, Waicus S: The €ctieness of Gafiabis and GanAabis Dot es n Trating Lowor Back Pain
Iy the Aged Popuation; A Svstematc Bovi 021, g0l 10,1

112

Systematic Review (2021) LBP and VTW met inclusion o1 @ I ;
S

Medical cannabis reported to be ths hlgheﬁ use substance for LBP aged popula’ll (65-79)
I “\*\

Mixed Reviews:

Some studies reported high percen e of patients satlsﬁ cannab\s ?br f back pain
Some studies reported minimal religf from chronic pain with
.

ﬁ-*a-
Differences in analgesic effect ong various adi ion methods of THC ‘\
and CBD along with recommended ratios are CURE Y UNCLEAR and \R
remain a research priority. ‘/ / N /‘S:—' \
Studies focusing on the role of caﬁpabls in pain a anxmy reducﬂgn @re JINsne
warranted as current ewdence |s contradictory. | gl ¥ //‘, of

Senderovich H, Wagman H, Znang D, Vinoraj D, Waicus S: The Effectvensss of GaRabis and Ganfabis Derivafives in Treating Lower Back Pain
in the Aged Population: A Systematic Review, Gerontology 2021 dof 10.1

Cannabis-Based Medicines and Medical Cannabis for Chronic
Neuropathic Pain (2021)

“AFTER READING THIS PAPER,
READERS ARE INVITED TO
FORMULATE THEIR OWN
CONCLUSIONS REGARDING THE
POTENTIAL BENEFITS AND HARMS
OF CANNABIS-BASED MEDICINES

Physicians who decide to use cannabis-based medicines
or medical cannabis must be mindful of the limited
sound evidence for effect and concerns for harms.

AND MEDICAL CANNABIS FOR THE
TREATMENT OF CHRONIC
NEUROPATHIC PAIN.”

Pethe, Tole T, Fchares M s . on Jan36(1):31-24,
o T01007540365 2L GOR7S o Fpl 3031w 21 PVID. S803113; IS 51

113

Medical cannabis or cannabinoids for chronic
pain: a clinical practice guideline (2021)

Expert guideline panel comprised of physicians, patients & methodologists

4 systematic reviews analyzing benefits versus harms

“The guideline expert panel issued a weak

recommendation to offer a trial of non-inhaled
medical cannabis or cannabinoids, in addition to
standard care and management (if not
sufficient), for people living with chronic cancer:
or non-cancer pain.”

114

Medical Cannabis-Based Products for Chronic
Pain: A Systematic Review (2022)

18 RCT & 7 Cohort Studies

Duration: 1-6 months

56% Enrolled experienced neuropathic pain
3-89% females, per study

Synthetic products with High THC:CBD ratio (>98%THC) = moderate
improvement in pain severity (increased risk for sedation and dizziness)

Sublingual sprays with comparable THC:CBD ratio (1.1:1) = small
improvement in pain severity (increased risk for sedation, dizziness and
nausea)

McDonagh MS, Morasco BJ, Wagner J, Ahmed AY, Fu R, Kansagara D, Chou R. Cannabls-Based Products for Chronic Pain : A Systematic Review. Ann
Intern Med. 2022 Aug;175(8):1143-1153. doi: 10.7326/M21-4520. Epub 2022 Jun 7. PMID: 35667066,
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“Medical cannabis use is currently prevalent in Canada
o but has bypassed the rigorous study required for usual
3 drug approval.”
The evolving culture u: :\:ﬂical
cannabis In Cﬂf;ad:(gv: pain (2023) “Access to medical cannabis is fairly easy once an
mznaqemef“ ° ‘c approval document is obtained from a healthcare
hiod professional, but without obligation for medical or

pharmacy oversight.”

“With cannabis now entrenched in Canadian
healthcare, physicians must be sufficiently

to provide guid that is evidence-
based and will ensure personal and societal harm
reduction.”

“The existence of “specialized medical cannabis clinics”
should be called into question.”

Clarke H, Fitzcharles M. The evoling culture of medical cannabis in Canada for the management of
chvonic pain. Front Pharmacol. 2023 Apr 7:14:1153584. dof: 10,338 fphar.2023.1153584. PMID:
37089954 PMCID: PMICI0119390

117

Journalof Cannabls
Research

Consensus recommendations on dosing o
and administration of medical cannabis to
treat chronic pain: results of a modified

Delphi process (2021)

118

10/23/25

Expert Consensus-Based Recommendations on Dosing

‘Table 1 Global task orce on medica cannsbis dosing and adminsation fo reatment of chronic pain
Lastame First mame Spocitty Country
o n Famy edcne =
e an pain e United Kingdom
o Nttnew Pan e United Kinggom
o c amiy Medicne nad
esenterg urlogyan P Mecicne e
feneia Reado pain Medicine Bt
onikh & Ancsvesiloayand Pan Manogemest Soun A
Georgis peer Pin Mcine Ao
= Macom P Medcine Ao
MacCaum Garoie el e G
Mouin O P e s
Mt . General Py ooy Gemany
Oanmel oteen Physal Medicne Rehabilaton s
Sedey fobor iy Medicne o
sevot Mo Anesthesclogy Pin snd Addicion Mediine Germany
Shona paron vimar Cove Pramacy s
Sk Dustn [E——— Ut s
Vo Aovonio Paae Mediine s

Bhaskar, A, Bell, A, Boivin, M. et al. Consensus

results of a modified Delphi process. 22 (2021). 1186/542238-021-00073:

Routine protocol for medical cannabis dosing and administration

tarting cannabinoid type
Starting CBD dose o0 oradominant s mg e dly
CBD titration ’:', ;%’Z%i sl
Whentoadd THC om0
Starting THC dose
THC titration T

oxum dose of 40 me/day THC i reached

Ao fo exprt contaton fconerig > 4 oy THC
Bhaskar, A, Bell, A, Boivin, M. et l d d treat chronic pain:
results of a modified Delphi process. | Cannabis Res 3, 22 (2021). htps://doi.org/10.1186/542238-021-00073-1

119

120

Conservative protocol for medical cannabis dosing and administration

S e e
Starting CBD dose Dopsbabant mecont
CBD titration ";,':E;:EESZM
When to add THe st g e -
Starting THC dose
THC ttration Gyt e s

et for expert consuation conserig > 40 oy THE

Bhaskar, A, Bell, A, Boivin, M. et al. Consensus
results of a modified Delphi process. / Res 3,22 (2021). 1

Delph

Starting
cannabinoid type

Balanced
THC:CBD

2of
each cannabinoid
‘once or twice

daily

mg every 2-3 day of each
cann wice daily until

goals are met or a maximum dose of 40
meg/day THC is reached*

Starting dose

Titration amount

“Refer forexpert consultation i considring> 40 me/day THC

treat chronic pain;

Bhaskar, A, Bell, A, Boivin, M. et o d "
results of process. | Connabis es 3, 22 (2021), it

Rapid Protocol for Urgent Pain Management, Palliative Care, or Heavy Cannabis Users
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Journalof Cannabls
Research

Consensus recommendations on dosing
and administration of medical cannabis to
treat chronic pain: results of a modified
Delphi process

A} , ot |
Following alcohol and tobacco cannabis is the third most commonly used
controlled substance by older adults

2013 13% aged 65 and older were users. Projected to be 20% by 2030

123 124

Cannabis use among seniors rising — and so are

related ER visits  August 28, 2024 High Prevalence of Oral Disease Already Plagues Older Adults

Xerostomia Contributes to Increased Caries and Periodontal Diseases
Cognitive Impairment Can Hinder Oral Hygiene
Other Co-Morbidities May Exacerbate Oral Diseases
Cannabis Users Brush Their Teeth Less Frequently Than Non-users
Dry Mouth Increases with Cannabis Usage and Can Last 1-6 Hours
Consumption of Sugary Foods Increases with Cannabis Usage

Frequent Cannabis Usage (at least once per month over 12 months)
Associated with Increased PPD, CAL and Higher Incidence of Severe
Periodontitis

Austin Le & Joseph J. Palamar (2018): Oral health implications of increased cannabis use among older adults: Another public health concemn?
Ici.radio-canada.ca Journal of Substance Use, DOI:10.1080/14659891.2018.1508518

125 126

Journal of Substance Use

Bell AD, MacCallum C, Margolese S,

Walsh Zf Wright P, Daeninck PJ, ORIGINAL RESEARCH
s 14653891 0 d"":;‘,f{;’ﬁfgt":f:::: ,ﬁ ';:‘,‘,;_?;Z‘L{’ Clinical Practice Guidelines for Cannabis
Gagnon M, Bevan S, Sanchez T, Arlt and Cannabinoid-Based Medicines in the Management
2013 Published Data Confirms Substance Abuse Disorder is on the Rise & MEREr SN, O, of Chronic Pain and Co-Occurring Condiions

Boivin M, Costiniuk C. Clinical
Practice Guidelines for Cannabis and

Aging Population at Increased Risk for Several Psychosocial Factors Cannabinoid-Based Medicines in the
i i i Management of Chronic Pain and
Increasing Risk for Substance Abuse: Bereavement, Loneliness, CoOeuning Conditions. cannabis
Depresswon Cannabinoid Res. 2024 Apr;9(2):669- C All patients ideri inoid-based
687. doi: 10.1089/can.2021.0156. medicines (CBM) should be educated on risks and

Epub 2023 Mar 27. PMID: 36971587;

PMCID: PMC10998028. adverse events. Patients and clinicians should work

collaboratively to identify appropriate dosing, titration,

e burden of Oral Diseases Posed by Older Adults Using Cannabis May
Be Greater Than Anticipated and administration routes for each individual.

Austin Le & Joseph J. Palamar (2018): Oral health implications of increased cannabis use among older adults: Another public health concern?
Journal of Substance Use, DOI:10.1080/14659891.2018.1508518

127 128
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Take Aways...

70 studies included / 19 Systematic Reviews

14/19 reviews reported cannabinoids provided analgesia at least in some contexts, however in some
Instances analgesic effect was “moderate” or “small”

Adverse events, while common, were mostly mild: dizziness, drowsiness, dry mouth

Strong recommendation with good quality evidence for CBM to be used as a monotherapy or adjunctive
Therapy for people living with chronic pain

Oral CBM may be preferred over inhaled products due to longer duration (6-8hrs)
Oil and capsule formulas easier for accurate dosing - titration recommended

THC formulations had strongest results for pain reduction compared to other CBM

Bell AD, MacCallum C, Margolese S, Walsh Z, Wright P, Daeninck PJ, Mandarino , Lacasse G, Kaur Deal ,de reitas L St Perre M, Bell-sle L, Gagnon M, Bevan, Sanchez T, Al S,
Monahan lison M, OHara ), Boivin M, Costiniuk C. Clical Practice Guidelinesfor Cannibis and Cannabinoic Based Medicinesin the Management o Chronic Pain and Co-
‘Occurring Conitons. Carnabis Cannabinold Res. 2024 Apr:9(2)-669-687. doi: 10-1089/can 021.0156. Epub 2023 Mar 27, PMID: 36971587; PMICID: PMC10998028.

Rx Interactions with Cannabis

Immunosuppressant: Tacrolimus/CBD only
Blood Thinner: Clopidogrel, Warfarin
Anti-fungal, Ketoconazole |
Bronchodilator: Theophylline i
Antibiotic: Sulphamethoxazole
“y_Anti-seizure: Clobazam
Anti-seizure: Valproate
Alcohol

129

-

“I'd be wa o Si
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Cannabis & Oral Health

.o’ Al

Is it possible the anti-inflammatory properties of cannabis
offset negative consequences in the oral cavity?

132

Oral health

In a statewide survey of California dentists
and dental hygienists, only 1 in 4 reported
asking patients about cannabis, in contrast to
the approximately 60% who asked
specifically about tobacco cigarettes.

Ghaffee BW, Urata J, Couch ET, Silverstein S. Dental professionals' engagement in tobacco, electronic cigarette and cannabis patient
counseling. JOR Clin Trans Res 2020Apri:5(2):133-145. doi: 10.1177/2380084419861384. Epub 2019 Jul 19.
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Chaffee BW, Urata J, Couch ET, Silverstein S. Dental professionals’ engagement in tobacco, electronic cigarette and cannabis patient
counseling. JDR Clin Trans Res 2020April;5(2):133-145. doi: 10.1177/2380084419861384. Epub 2019 Jul 19

“Of particular interest is the potential for the existence of synergistic
ratios between cannabinoids which when combined, can produce optimal
anti-bacterial, anti-inflammatory, antioxidant and analgesic effects.

One example is between CBD and CBG where studies on
neuroinflammation, a key factor in amyotrophic lateral sclerosis (ALS)
show that, when combined, their benefits are enhanced.”

Lowe, H.; Toyang, N.; Steele, B.; Bryant, J.; Ngwa,W.; Nedamat, K. The Gurrent and
Potential Application of Medicinal Cannabis Products in Dentistry. Dent. J. 2021, 9, 106. https://doi.org/10.3390/dj9090106
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Chemical Structures of Major
Secondary Metabolites of Cannabis
tiva L.

Significant Properties

References

Major cannabinoids

Anti-microbial
Anti-inflammatory
Analgesic

Antioxidant
Anti-cancer

Delta 9-tetrahydrocannabinol (49-
THC)

Anti-tumor

Anti-microbial
Anti-inflammatory
Analgesic

Anti-cancer
Anti-metastatic

Antioxidant
Cannabidiol (CBD) Analgg

[84.98,99,100,101,102,103,104,105]

Lowe, H.; Toyang, N.; Steele, B.; Bryant, J.; Ngwa,W.; Nedamat, K. The Gurrent and
Potential Application of Medicinal Gannabis Products in Dentistry. Dent. J. 2021, 9, 106. https://doi.org/10.3390/dj9090106

Anti-microbial
4. Analgesic [84,117,118,119]

Anti-microbial Antibacterial and Anti-

= fungal
- “ Analgesic
3 “ Anti-nociceptive
g Antioxidant
Cannabichromene (CBC)

Anti-inflammatory
Anti-depressant

Antioxidant

Anti-microbial

e Analgesic
Antioxidant

[84,120,121]

Cannabinol (CBN)

Lowe, H.; Toyang, N.; Steele, B.; Bryant, J.; Ngwa,W.; Nedamat, K. The Gurrent and
Potential Application of Medicinal Cannabis Products in Dentistry. Dent. J. 2021, 9, 106. https://doi.org/10.3390/dj9090106
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/‘mm Applications of Secondary

Appropriate Property of Secondary

Metabolites of
Metabolite
C. sativa L. in Dentist

Reference

Cannabinoids

General oral hygiene (Cannabidiol, deta9-
eiene ( Antifungal

1. tetrahydrocannabinol ajulemic acid,
Anibacterial
Cannabigerol)
Toothache /
2 Analgesic
(Cannabidiol, HU-320)
Dental caries/cavities (Cannabidiol, |
) | Aibacterial
3. Cannabigerol and Deltz9-
Analgesic
tetrahydrocannabinol)
, Abscesses Cannabidiol and elaS- | Antbacteia
" tetrahydrocannabinol) \ Anti-pruritic
" (Cannabidiol and delta9-tetrahydrocannablpol)
6. Buming Mouth Syndrome (Cannabidiol) \  Analgesic
., Oraland Salivary Gland Cancers Anti-cancer

(Cannabidiol) Anti-metastati

[41,84,93,105,117,118,210]

[41,151,163]

Lowe, H.; Toyang, N.; Steele, B.; Bryant, J.; Ngwa,W.; Nedamat, K. The Current and
Potential Application of Medicinal Gannabis Products in Dentistry. Dent. J. 2021, 9, 106. hitps://doi.org/10.3390/dj9090106

Potential Applications of secondary metabolites of C_sativa L. in dentistry.

Periodontitis (most severe form of gum ti-bacterial

8. disease) (Cannabidiol, HU-320, delad- Antiinflammatory L188,191.212.213)
tetrahydrocannabinol, AEA) Analgesic
Periodontal (Gum) disease (Cannabidiol, Anti-bacterial
9. del Cannabigergl and L17,118,151.211)
HU-320) Analgesic
Gingiviis (Cannabidicl, delas- |
10, tetrahydrocannabinol, Cannabigerol, anfl HU-  Anti-inflammatory (893,117,118, 151,211
320) Analgesic
Ant-bacteral
Oral Mucositis and other forms of oral ¢ancer ~ Anti-cancer
(Cannabidiol, delta9-tetrahydrocannabifol,  Anti-metastatic / )
1 [84.154,191,192,198,214]
JWH-133m, WIN-55,2122, Cannabmo\ Ant-inflammatory /
Cannabicyelol) Analgesic
Antioxidant
12, Dental Anxicty (Cannabidiol) Anxiolytic 91.215)
Sleep issues resuling from dental anxicty
13, (Cannabidiol and delta-9-tetrahydrocannabinol \Relaxant 16)

(THC))

Lowe, H.; Toyang, N.; Steele, B.; Bryant, J.; Ngwa,W.; Nedamat, K. The Gurrent and
Potential Application of Medicinal Cannabis Products in Dentistry. Dent. J. 2021, 9, 106. https://doi.org/10.3390/dj9090106
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REVIEW ARTICLE

As the leading method
of consuming

The effects of cannabis use on oral health

Chunyan Liu, Xia Qi, Dongru Yang i, Anthony Neely, Zheng Zhous

First published: 2 December 2019 | htpsi/doLorg/10:111/0613246 | Ciatons:2 cannabis, marijuana
smoking may pose
direct and indirect

Abstract

effects on oral health.
The evidence to link
cannabis use and oral
dental diseases is
limited and often

Cannabis, also known as marijuana, is one of the most commonly used substances for
medical and recreational purposes globally. With the trend of global legalization of
medical use of cannabis and even the recreational use, the prevalence of recreational
use of cannabis has increased markedly over the past few years. Correspondingly, the
lated to cannabi have also increased.
Therefore, itis necessary for the effects of
cannabis use on oral health. This review briefly summarizes the components of
cannabis, biologic activties on tissues, and mechanisms of action in human cells and

tissues. Oral cannabinoid the contradictory
of cannabls to oral diseases are also examined. The goals of this review are to (1)
biology ‘cannabis in human oral tissues, and (2)
provide a better effects of i d ab oral health. Due to
hould Itis urgent

toinclude cannabis usage into dental patient health records.

Cannabis: A joint problem for patients and the dental profession

Cannabis joints are usually smoked for a longer period of time than tobacco.*

Table 2 The difference between tobacco and cannabis

Cannabis joints are usually smoked to a shorter joint length, which results in a greater number of toxins
entering the mouth.*

Cannabis has a higher combustion temperature compared to tobacco.*

There is greater carboxyhaemoglobin concentration and tar retention in lower airway in cannabis smokers.*

Tobacco found in cigarettes is regulated. Whereas, cannabis is a non-regulated substance.

Tobacco is usually smoked more frequently than cannabis due to the shorter half life of nicotine.*

Joshi, S., Ashley, M. Cannabis: A joint problem for patients and the dental profession. Br Dent J 220, 597-601 (2016)

05://d0i.019/10,1037/51,041.2016,416 ‘Gates P, Jaife A, Copeland J. Cannabis smoking and respiratory health: Consideration of the
literature. Respirology 2014; 3: 655-662.
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Cannabis: A joint problem for patients and the dental profession

22-year-old patient who smoked six cannabis ‘joints’ a day for the last 8 years.
Cannabis users surveyed: 63% who experienced increased hunger post use - favored sweets

Various studies show 2.5 - 6 times higher decay rates in cannabis users compare to non-users

Joshi, S., Ashley, M. Cannabis: A joint problem for patients and the dental profession. Br Dent J 220, 597-601 (2016),
https://doi.org/10.1038/5].bd}.2016.416

Cannabis: A joint problem for patients and the dental profession

Table 3 A summary of the oral implications of cannabis use

Increased risk of caries.

Dry mouth (Xerosto- | Increased risk of periodontal disease.
mia)- short term Increased risk of frictional injuries
Halitoss.
Thermal injury ' due to higher of cannabis.

Normal variation.
Leukoedema Clinically detectable due to multifactorial reasons: genetics, alcohol, tobacco
and cannabis use.

Increased risk of candidal infection - poor oral hygiene/denture hygiene -

Cauiclysstion nutritional deficiency.

Cannabis contains similar carcinogens to tobacco.

Oral cancer
Possibility of 2 link with cannabis use. However more evidence required.

Joshi, S.. Ashley, M. Cannabis: A joint problem for patients and the dental profession. Br Dent J 220, 597-601 (2016).
https://doi.org/10.1038/s].bj.2016.416
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Cannabis: A joint problem for patients and the dental profession Cannabis: A joint problem for patients and the dental profession
A sample size of 85 participants were used and divided into two

groups. The control group were tobacco smokers only and the
test group used cannabis and tobacco

The results obtained showed that
In addition, the control
iroui visited their dentist more reiularly whereas _

Joshi, S., Ashley, M. Cannabis: A joint problem for patients and the dental profession. Br Dent J 220, 597-601 (2016).
https://doi.org/10.1038/5].bd}.2016.416

148 149

Joshi, S.. Ashley, M. Cannabis: A joint problem for patients and the dental profession. Br Dent J 220, 597-601 (2016).
https:/doi.org/10.1038/s}.bdj.2016.416

S HHS Public Access
{(_ Feadrn
\ et Asos. Atosmanscrigt vl n PMC 2021 Sepenber 0

ot e 9 o 90 95501 18,872 users - self reported outcomes
‘Cannabis Ut \d Oral Health ina. Adults

Banjamia W, Chate,DDS, WPH,PhD Cannabis is an independent risk factor for
San i S of ety poor oral health, although study limitations
Avstract

(limited information on cannabis use frequency and ) P
o modality) must be considered Wﬁat S you’r exﬁe’rlence ?
Methods: This inestigation examined associations between canaabis use and self-reporied ¢

e s, it o obceo v e s sk s,

Dental professionals should engage patients in
purraticomiity non-judgmental dialog about cannabis use

on s s ey amd o) mus e consieres.

Ghaffee BW. Cannabis Use and Oral Health in a National Cohort of Adults. J Calif Dent Assoc. 2021;49(8):493-501
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33 yr. old daily cannabis user / 1-2 pre-rolls nightly / 8 years to help manage chronic pain ® sweuyvcaio- . Diagnosis: Generalized gingivitis
Education

GBT therapeutic treatment provided for professional
biofilm debridement

Philips Sonicare Power Flosser and Diamond Clean Power
Brush for daily biofilm management

Septodont OraSoothe twice daily swish

Probiora Pro probiotic tablets nightly

Spry mints 5 times daily

152 153
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Guided

Bl o

R
Novel Approach to Dental Biofilm Management through
Im Therapy (GBT): A Review

B
&

Shrvastava D, Natoil V, Srivastava KC, Alzoubi 1A, Nagy Al, Hamza MO, Al-Johani K, Alam MK, Khurshid Z. Novel Approach to Dental Biofim Management through Guided
Biofim Therapy (GBT): A Review. Microorganisms. 2021 Sep 16:9(9):1966. doi: 10.3390/microorganisms091966. PMID: 34576863; PMCID: PMC8468826

25 years of personal clinical results
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oral coating.

r )
[ ingredient  Gel  Rinse
Aloe Vera v v imicrobi Y,
Pain relief
Xylitol v v Antimicrobial, Caries preventive, Natural
sweetener
Cinnamon v v Antibacterial, Antiinflammatory
Thyme v v Antibacterial, Inhibits growth of oral pathogens
Clove v v Antimicrobial, Analgesic, Used in homeopathic
medicine/dental
Wintergreen v Antibacterial, Analgesic
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