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THC: delta- 9tetrahydrocannabinol; CBD: cannabidiol; PEA: Palmitoylethanolamide; OEA: oleoyl-ethanolamide; eCB: endocannabinoid.

Turgeman |, et al. Expert Opin Investig Drugs 2019;28(3):285-296.




Overview of Cannabinoids

 The plant Cannabis sativa L. (Marijuana) has been used
as an herbal remedy for centuries and is the most
important source of phytocannabinoids.

- The endocannabinoid system (ECS) consists of receptors
(CB1/CB2), endogenous ligands and metabolizing
enzymes, and plays an important role in different
physiological and pathological processes.

- Phytocannabinoids and synthetic cannabinoids can
interact with the components of ECS or other cellular
pathways and thus affect the development/progression
of diseases, including cancer (CA).

Steele G, et al. Curr Oncol Rep 2019;21(1):10. 3
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CB1/CB2=cannabinoid receptor 1/2; AEA=anandamide;2-AG=2-arachidonooylglycerol; THC=(-)-A9-trans-(6aR,10aR)-tetrahydrocannabinol.

Mouhamed Y, et al. Drug Healthc Patient Saf2018;10:45-66.
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Cannabis sativa Products/Medications

Delta-9-tetrahydrocannabinol (THC) | Cannabidiol (CBD)

THC Dominant Balanced THC/CBD CBD Dominant

I Dronabinol lMarinoII synthetic THC I Nabiximols !Sativex!:ll:l THC/CBD: I 93% pure oil-based cannabidiol (Epidiolexilm
-Route: Oral refined extraction product o L

-Dose: Smg THC/capsule “ -Route: Oromucosal Spray -Route: OEI_S"_“"LO”_(ﬂl)

-Cost: $5 for Smg dose i -Dose: 2.7mg THC/2.7mg CBD each spray ;. -Dose: 5mg/kg CBD per day
-Cost: $2-3/spray T -Cost: $32,500 for one year supply (~100mg
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Various Products — typically THC:CBD >5:1 Various Products — typically THC:CBD ~1:1 Various Products — typically CBD:THC >10:1
-Route: Oral (oils/pills), Inhalational -Route: Oral (oils/pills), Inhalational -Route: Oral (oils/pills), Inhalational (vaporized oil),
(vaporizers/smoking), topical (vaporizers/smoking), topical topical

-Dose: varies -Dose: varies -Dose: varies

-Cost: $1 for 5mg THC dose -Cost: $2.5 for Smg THC/Smg CBD dose -Cost: $10 for 100mg CBD only dose

Products**

Note: Hemp***/CBD oil widely available online and in
stores is of dubious legality and quality. Cost $1/10mg

Various whole plant products (e.g., joints (cannabis cigarettes), buds (dried cannabis Plant products with little THC

flowers) for smoking or vaporizaion, and blunts (cannabis cigars) -Route: CBD dominant flowers and buds for smoking or
-Route: Usually smoked or edibles vaporization is not widely available. CBD dominant
-Dose: Ratio of THC/CBD often unknown, not reliable edibles widely available

-Cost: $3.5/joint (typically ~26mg THC)

Whole Plant
Products**

Steele G, et al. Curr Oncol Rep 2019;21(1):10.




Mode of Administration of THC

Mode of administration

Onset of action
Duration of action

Orumucosal

Inhalation
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)
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Constitution
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and source

Onset of action 5 min 15-40 min

2%—56%
25%—27%

Bioavailability 35%

Duration of

; 24 h
action

2—4h
Symptomatic relief

of spasticity in adults
with MS (UK, 2010; canada, 2005)

Sublingual drop, onset=15 min
(no first pass metabolism)

Approved
indications

Mouhamed Y, et al. Drug Healthc Patient Saf2018;10:45-66.

Cannabis sativa

4-6 hours
10%—-20%
4%—-22%

Longer than
smoking

Synthetic
A®THC

30—-60 min

6%—-15%

4-6 h

Aids-related
anorexia associated
with weight loss;
severe nausea and
vomiting associated
with cancer
chemotherapy
(US.FDA, 1985)

Synthetic
A°-THC analog

60-90 min

20%

8-12h

Severe nausea and
vomiting associated
with cancer
chemotherapy

(US.FDA, 2006)




Indication of Cannabinoids in Cancer

Anorexia and
Cachexia syndrome

Insomnia

Depression and
anxiety

Yellow=weak evidence for weight gain, sleep and mood disorders;

Turgeman |, et al. Expert Opin Investig Drugs 2019;28(3):285-96. 7



Cannabinoids for Medical Use [ os3sen2s620]
A Systematic Review and Meta-analysis

Legalized medicinal-grade cannabis/ Prescribed cannabinoids

RESULTS A total of 79 trials (6462 participants) were included; 4 were judged at low risk of
bias. Most trials showed improvement in symptoms associated with cannabinoids but these
associations did not reach statistical significance in all trials. Compared with placebo,
cannabinoids were associated with a greater average number of patients showing a complete
nausea and vomiting response (47% vs 20%; odds ratio [OR], 3.82 [95% (I, 1.55-9.42];

3 trials), reduction in pain (37% vs 31%; OR, 1.41[95% Cl, 0.99-2.00]; 8 trials), a greater
average reduction in numerical rating scale pain assessment (on a O-10-point scale; weighted
mean difference [WMD], -0.46 [95% CI, -0.80 to -0.11]; 6 trials), and average reduction in
the Ashworth spasticity scale (WMD, -0.12 [95% Cl, -0.24 to 0.01]; 5 trials). There was an
increased risk of short-term AEs with cannabinoids, including serious AEs. Common AEs
included dizziness, dry mouth, nausea, fatigue, somnolence, euphoria, vomiting,
disorientation, drowsiness, confusion, loss of balance, and hallucination.

CONCLUSIONS AND RELEVANCE There was moderate-quality evidence to support the use of




Cannabinoids in Cancer Cells

* In CA patients, cannabinoids have primarily
been used as a part of palliative care to
alleviate pain, nausea and stimulate appetite.

 In addition, numerous cell culture and animal
studies showed antitumor effects of
cannabinoids in various CA types.

- In vitro and in vivo cancer models show that
cannabinoids can effectively modulate tumor
growth, however, the antitumor effects appear to
be largely dependent on cancer type and drug
dose/concentration.

Steele G, et al. Curr Oncol Rep 2019;21(1):10.




Anticancer Effects of Cannabinoids
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Anticancer Effects of Cannabinoids
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A Two-part Safety and Exploratory Efficacy RCT, DB of a
plus Dose-Intense Temozolc

the Cannabinoids
with F ] |

ournal of Clinical Oncolog

An American Society of Clinical Oncology Journal

Drug: Sativex
Administered orally as a spray to the cheek according to a standard dose titration regimen, until patients reach a maximum tolerated dose

(maximum 12 sprays per day). Each spray delivers 100 pil (A9tetrahydrocannabinol (THC), 27 mg/ml: Cannabidiol (CBD), 25 mg/ml).

A two-part safety and exploratory efficacy randomized
double-blind, placebo-controlled study of a 1:1 ratio of
the cannabinoids cannabidiol and delta-9-
tetrahydrocannabinol (CBD:THC) plus dose-intense
temozolomide in patients with recurrent glioblastoma
multiforme (GBM).

Twelves C, et al. J clin oncol 2017;35(15_suppl):2046.

- While the results are significant, the
sample size limits its conclusiveness.
The publication is also an abstract,
limiting information on the study.

in pts
Phase I/l NCT01812603

Background: Several plant-derived cannabinoids have shown efficacy in animal
models of GBM, particularly when co-administered with temozolomide, a
commonly-used treatment in both primary and recurrent disease. Methods: We
conducted a two-part study in patients with recurrent GBM following standard
chemo-radiotherapy treatment as described by Stupp et al. In Part 1 of the study, 6
patients were treated to an MTD of 1:1 CBD:THC oro-mucosal spray, as an adjunct
to dose-intense temozolomide (DIT), to assess the safety of the combination. Part
2 was a double blind, randomized, placebo-controlled study in a planned 20
patients receiving either their individualized dose of 1:1 CBD:THC or placebo plus
DIT. The primary endpoint was tolerability of 1:1 CBD:THC plus temozolomide.

Results: There were no Grade 3 or 4 toxicities in Part 1 of the study. In Part 2, 12
patients were randomized to CBD:THC and 9 to placebo. Mean age was 58 years in
both treatment groups, but there were more males in the placebo group (5 of 12
and 8 of 9, respectively). Baseline median Karnofsky score was 90 in both groups
and median time from diagnosis of recurrence to start of treatment (day 1) was
similar (3.6 and 3.0 weeks in the CBD:THC and placebo group, respectively). The
median number of days of dosing with CBD:THC or placebo was similar (155 days
[range: 50-356] and 134 days [range: 13-359]). Median survival in the placebo
group was 369 days, and > 550 days in the CBD:THC treatment group (NS) and 1_
year survival was 83% and 56% in the CBD:THC and placebo groups, respectively (p

Overall, the commonest treatment related toxicities were dizziness (in 11/18
patients) and nausea (in 7/18 patients). Results of biomarker analyses are awaited.

Conclusions: This randomized study provides preliminary evidence that 1:1
CBD:THC offers some efficacy in patients with recurrent GBM when used as an
adjunct to dose-intense temozolomide and confirms the safety and feasibility of




Clinical Practice Guidelines for GBM

» Currently, the standard of care treatment for GBM consists of
maximum safe surgical resection followed by radiotherapy plus
concomitant and adjuvant chemotherapy with temozolomide.

» Despite this aggressive therapeutic regimen, GBM patients have
a poor prognosis, with only 0.05%-4.7% of patients surviving 5
years past initial diagnosis.

MNational Comprehensive
2019 Wl sl Cancer NMetwork®

2018 N I C National Institute for
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Key answers to address when discussing availability,

M effectiveness, and safety of cannabis with CA patients.

Unapproved drug (sflussadaanndeyan Lilyden) ianlddugihauuy special Cannabis intoxication > fufu unit dose wazmIu tolerance
access scheme (SAS) 1dlukfiheaawizae Tunausihanlalsslauinivnisiunne - CNS toxicity

1eiua CINV, Seizure, MS, and NeP (&s. 2/2562) . » Cardiovascular effect

A dlunguau (Wagleisyiamilunsaiuanuainis wianaunaia leilsy el + Reversible cerebral vasoconstrictive syndrome (RCVS)

luauan) dudunaaifiauasunwne (85. 2/2562) « Cannabinoid hyperemesis syndrome (CHS) (&g. 2/2562)

Physician-patient relationship
Patient evaluation

Informed and decision making
Treatment agreement

Sublingual Drop + Qualifying condition

CBD oil (10 ml, 30 ml) + Ongoing monitoring and adapting
THC oil (5 ml) the treatment plan
CBD+THC oil (5 ml)  Consultation and referral

(avAnsLndunssu) +  Medical records

Physician conflicts of interest
(si8. 2/2562)

Phase I/ll, RCT in recurrent GBM (CBD:THC=1:1; medical product)

Clinical Practice Guidelines for GBM > Not support (NICE, 2018)

While the results are significant (1yrOS), the sample size limits its conclusiveness. THC an metago:!zeg %mu it CYPUZC19 S %YP.?’ A‘{ .
The publication is also an abstract, limiting information on the study. CBD gn metabolized lat CYP2C19 uas CYP3A4 uluaulnel

THC finawnfleniy CYP1A2
THC fimadiudy CYP2C9, CYP2D6 uaz CYP3A4

nsladfiuninmlsausise ianudindusas@nwidufedlssdndnanasiymluviaan CBD finaduiy CYP1AL, CYP1A2, CYP1B1, CYP2BS,
naaay ANulaanduuazlssdaninaludninaaas naunis@nwivaluau (85. 2/2562) CYP2C19, CYP3A4 uaz CYP2CI adousg (a5. 2/2562)
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