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Percentage of medical cannabis
patients
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Cannabinoids for Medical Use
A Systematic Review and Meta-analysis
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MPORTANCE Canrabes and connabingid drugs. are widely used totrest dessees or alleviate [ ——
symptoems, but their eficacy for spedfic indications is.not dear.
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of camabmos.

DATA SOURCES Twenty-eight databases from incepiion io Agnl 2S5

STLIEW GF1 ST TR Barinmm red riraral trale nf ranmsbs orecie for the fnlirsang sdesfioes
rauses and vomtng doe to chemotheragy, sppette stimulabon in HIVIADS, chrorse pain,
spashioty duse to muitiple sceross or parapiega, depression, armiety dsorder, sheep dsorder,
peychosis, glaucoma, or Tourethe syndrmme.

DATA EXTRALTION AND SYNTHESS Sturdy quaidy was assessed iming the Corfrane nsk of bas
tool. All review stages were condicted independenthy by 2 reviewers. Where possible. data
were pocied using ranciom-effects meta-analyss.

MAS DUTCOMES AND MEASURES Patwerst-relevart dieae-soecific cutcomes, actwibes of
caily leving. quaiity of e, global mpression of change, and AEs.

RESULTS A totsl of 79 trisk (5462 particpants) wene inciuced; 4 wene judged at iow rzk of
bias. iost trals showed mmpmovenent in symptoms. ssocated with cannabinoids bt these
associabons did not reach statsboal sgrsficance in all trak. Compared with placebo,

‘were pancigted vath 2 greater average number of patents showing a complets
rauses and vorsting resporss (479 v 20%,; odds ratio [OR], 182 [95%, O 1585040
Yitrials), rediacton in pasn (7% vs 3% OR, L4 [95% CL 0.959-2.00]. 8 trals) 2 greater
average reduchon n rumencal mting scdie pan 2mesment {on a 0-i0-pont scae: weighted
mean difference [WMD], —0.48 [95% 01 -080 w011 S traky and average neductionin
the Astraorth spasboity sake (W0 -000 [95% 01 -024 to (OT]; S trak) There wasan
increasad risk of short-term AEs with canmabncsds, incuding serious AFs. {omwmon ALs
inciuded drnness, dry mouth, nausea, fatgee, somnolence, suphoria, vomiting,
disorientation, drowsness, confusion, loss of balance. and haluomation.

CONCLLISANS AND RELEVANCE There was moderate: quaity evadence to wpport the wse of
carrabsnoids for the treatment of chronic pan and'spasborty. There was low-quality evdence
sisgresting that cannabnoids were assocated with improvements n navsea and vomiting
cise by chemotheragy, weight gan in HIV infischon, seep dsorders. and Tourstte syndrome.
Cannabsnosds were associated wath an increased risk of short-term AEx
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Whiting PF, et al. JAMA. 2015 Jun 23-30;313(24):2456-73
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79 RCTs were included

28 CINV
28 Chronic pain

14 Spasticity due to multiple
sclerosis or paraplegia

4 HIV/AIDS

2 Sleep disorders
2 Psychosis

1 Anxiety disorders
1 Glaucoma

O Depression



28 studies

CINV

* Nabilone 14 studies

e Dronabinol 3 studies

* Nabiximols 1 studies

* Levonantradol 4 studies
* THC 6 studies

C:
- Dronabinol + Ondansetron/Prochlorperazine (2)
- Placebo (8)

- Active comparators (Prochlorperazine, Chlorpromazine,
Domperidone,Alizapride,Hydroxyzine, Metoclopramide,
Ondansetron)

All studies suggested a greater benefit of
cannabinoids compared with both active
comparators and placebo, but these did not reach
statistical significance in all studies.

Whiting PF, et al. JAMA. 2015 Jun 23-30;313(24):2456-73




Table 1. Evaluation of Interventions by Included Studies (continued)

US Legal Status Cannabis-Related Administration No. of
Intervention ~ and Approved Use ~ Properties Method Dose Evaluated Comparator Studies® Indication
THC Sameascannabis ~ Active cannabinoid part | Capsules (oral)  Maximum 5 mg-60 ma/d, J Placebo 3 Pain, Tourette
of cannabis given 1 x/d or every fl-b' h syndrome
in chemotherapy patients Placebo and | bai
codeine
Placebo and ) Nausea and
prochloreperazine vomiting
Prochlorperazine 3
Hydroxizine 1
Smoked 1-5 cigarettes/d Potency,  Placebo 5 Spasticity, pain
where reported, ranged
from 2.5%-9.4%
Oromuscosal ~ Single daily dose to a Placebo 4 Pain, glaucoma
Spray maximum of 8
actuations/24 h
Concentration 1%-7%
THC/CBD See individual Combinationof CBD ~ Capsules (oral) Maximum 10 mg-60 mg/d, Placebo 4 Spasticity

components and THC

given as 2 doses

Whiting PF, et al. JAMA. 2015 Jun 23-30;313(24):2456-73



CINV
(Medical cannabinoid VS Placebo)

EXPERIMENTAL CONTROL
STUDY OR SUBGROUP EVENTS TOTAL EVENTS TOTAL WEIGHT, % RISK RATIO* (95% (i) RISK RATIO* (95% CI)
Duran, 2010 5 7 2 9 5.4 3.21 (0.87 to 11.90) T
Frytak, 1979 16 38 7 37 21.8 2.23 (1.04 to 4.78) .
Meiri, 2007 8 14 3 13 9.6 2.48 (0.83 to 7.37) T
Melhem-Bertrandt, 2014 11 30 5 29 15.6 2.13 (0.84 to 5.37) B
Orr, 1980 40 55 5 55 15.4 8.00 (3.42 to 18.74) —
Sallan, 1975 5 15 0 14 1.6 10.31 (0.62 to 170.96) - ’
Wada, 1982 32 92 10 92 30.7 3.20 (1.67 to 6.12) T
Total (95% C1) 251 249 100.0 3.60 (2.55 to 5.09) <>
Total events 117 32
Heterogeneity: 2 =7.29 (P=.29), =18% =0.01 n=.1 1 10 ml.'J=
Test for overall effect: Z=7.24 (P<.00001) Favours placebo  Favours cannabinoid

Allan GM, et al. Can Fam Physician. 2018 Feb;64(2):e78-e94.



CINV
(Medical cannabinoid VS Antipsychotics)

EXPERIMENTAL CONTROL
STUDY OR SUBGROUP EVENTS TOTAL EVENTS TOTAL WEIGHT, % RISK RATIO" (95% CI) RISK RATIO" {95% Cl)
Ahmedzai, 1983 19 27 11 30 14.1 1.92 (1.13 to 3.26) —
Chan, 1987 3 30 3 30 5.9 1.00 (0.22 to £.56) S E—
Dalzell, 1986 0 18 0 18 Cannot be estimated
Frytak, 1979 16 38 17 41 142 1.02 (0.60 to 1.71) -t
Herman, 1979 8 113 0 113 2.2 17.00 (0.99 to 291.06) -
Hutcheon, 1983 35 81 27 81 15.5 1.30 (0.87 to 1.93) =
Johansson, 1982 3 18 0 18 21 7.00 (0.39 to 126.48)
Lane, 1991 7 17 6 20 10.6 1.37 (0.57 to 3.30) —T
McCabe, 1988 9 36 0 36 2.3 19.00 (1.15 to 314.66) -
Niederle, 1986 6 20 2 20 6.1 3.00 (0.69 to 13.12) B B
Niiranen, 1985 3 24 5 24 7.1 0.60 (0.16 to 2.23) S B
Orr, 1980 400 35 8 a5 12.8 5.00 (2.58 to 9.68) -
Sallan, 1980 6 15 1 12 4.0 4.80 (0.67 to 34.63) -
Sheidler, 1984 1 16 2 16 3.2 0.50 (0.05 to 4.98) — — T
Total (95% Cl) 508 514 100.0 1.85 (1.18 to 2.91) -
Total events 156 82
Heterogeneity: = 0.30; 52, =30.22 (P=.003); P =60% 001 01 1 10 100
Test for overall effect: 7=2.67 (P=.008) Favours neuroleptic  Favours cannabinoid

Allan GM, et al. Can Fam Physician. 2018 Feb;64(2):e78-e94.
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STUDY OR SUBGROUP

Abrams, 2007
Berman, 2004
Ellis, 2009

Johnson, 2010
Langford, 2013
Lynch, 2014
Nurmikko, 2007
Portenoy, 2012
Rog, 2005
Selvarajah, 2010
Serpell, 2014
Ware, 2010
Wilsey, 2008
Wilsey, 2013
Total (95% Cl)

Total events

13
34
13

GW Pharmaceuticals, 2005 54

23
83

16
22
15

34
16
46
35

£17

EVENTS TOTAL

25
93
28
149
53
167
18
63
a0
34
15
128
b
69
73

1069

>30% |, Pain
(Medical cannabinoids VS Placebo)

EXPERIMENTAL

CONTROL
EVENTS

b 25
13 48
) 28
59 148
12 56
7 172
3 18
9 62
24 a1
4 32
9 15
19 128
3 22
18 33
11 38
916

272

Heterogeneity: v* = 0.05; );12# =24.42 (P=.04); P=43%
Test for overall effect: 7=3.32 (P=.0009)

TOTAL  WEIGHT, %

L2
7.2
3.5
12.7
B.4
14.5
19
4.7
7.9
29
5.9
/.8
2.3
111
7.0
100.0

RISK RATIO* (95% Cl)
2.17 (0.98 to 4.79)
1.35(0.79 to 2.31)
2.60 (1.07 to 6.32)
0.91 (0.68 to 1.22)
2.03 (1.12 to 3.65)
1.11 (0.89 to 1.39)
1.67 (0.47 to 5.96)
1.75 (0.84 to 3.66)
0.93 (0.56 to 1.53)
3.53 (1.31 to 9.51)
0.89 (0.47 to 1.67)
1.79 (1.08 to 2.97)
1.83 (0.59 to 5.70)
1.22 (0.86 to 1.74)
1.66 (0.95 to 2.88)

1.37 (1.14 to 1.64)

RISK RATIO* (95% Cl)

0.01

0.1
Favours placebo

1

10 100

Favours can nal:%i(g oid

Allan GM, et al. Can Fam Physician. 2018 Feb;64(2):e78-e94.
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Animal model testing

Martors Revirws | Imormarodogy

Low sample size

"

Cell line testing



Drug interaction (Dl)
Substances Metabolism

CYP 2C9 CYP 2C9 CYP 1A2
CYP2C19  CYP2B6
CYP 3A4 CYP 3A4

CYP2C19  CYP 1Al

CYP 3A4 CYP 1A2
CYP 1B1
CYP 2D6
CYP 2C9
CYP 2C19
CYP 3A4

12
Regis B, Guillaume D,Helene M. Cannabis and anticancer drugs : societal usage and expected pharmacological interaction. 2018



DI with Chemotherapy

Antimetabolite : MTX Alkylating agents : CTX, Ifosfamide
Anthracycline : Hormonal therapy :
Doxorubicin, Daunorubicin Tamoxifen, Anastrozole, Letrozole

(except Idarubicin)

Mitoxantrone

Tamoxifen (CYP2D6)

Taxane : Docetaxel, Paclitaxel
Vinca alkaloid
Topoisomerase I/l inhibitors : Irinotcan, Topotecan, Etoposide

Tyrosine kinase inhibitors

13
Regis B, Guillaume D,Helene M. Cannabis and anticancer drugs : societal usage and expected pharmacological interaction. 2018
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Changes in visual perceptions

Anxiety Decreased sperm count
Slowed pupillary response to light

Reduced tear flow Dry mouth .
(and possibly associated caries and periodontitis) Sedat l on

Reduced coordination

Altered sense of time

Decreasedeye blink rate h

Bronchitis

Ataxia

——

Cough .
Dysphoria

&‘

Dizziness

Reddened eyes

(Ashton 1999, Hall and Solowij 1998,
Handbook on Cannabis 2015)
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Hospitalizations

Children (<9)
4,004 Adolescents (9-17)
® Young Adults (18-25)
W Adults (26-34)
B Middle Aged (35-64)
M Elderly {65+)

Iﬂﬂﬂ 1"52.'4

Prior to Legalized
Medical Mdrijuanal 1

o 4,348
2001-2009 2,571
Medical Marijuana

Legalized

=T 6,411"°
2010-2013 %12
Medical Marijuana

Commercialized

7,325" :
2014-Sept 2015 8,072
Retail Marijuana
Legalized
| | I 1 1
0 2,000 4,000 6,000 8,000

Rates Per 100,000

Van Dyke M, et al. Am J Prev Med. 2016 Mar;50(3):373-379.

15



Prevalence Ratio and 95% ClI

PR

(95% CI)

Mental illness —

Diseases of the skin and |
subcutaneous tissue

Diseases of the nervous system |
and sense organs

Injury and poisoning —

Endocrine, nutritional, and |
metabolic diseases and immunity

Infectious and parasitic diseases -

Unclassified codes and E codes

Diseases of the digestive system —

Diseases of the hlood and _|
blood-forming organs

symptoms, signs, and ill-defined
conditions and factors influencing —
health status

9.67

1.06

1.01

0.83

0.80

.61

0.58

(9.59-9.74)

(1.11-1.25)

(1.13-1.23)

(1.14-1.18)

(1.02-1.10)

(0.96-1.05)

(0.70-0.96)

(0.78-0.82)

(0.54-0.6/)

(0.55-0.61)

Van Dyke M, et al. Am J Prev Med. 2016 Mar;50(3):373-379.
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Top-ten
primary Dx
among
hospitalizations
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70.6

percent did not feel

sufficiently
informed to make
recommendations

2 9 4 regarding medical
o marijuana
percent
felt sufficiently
informed to make
recommendations

regarding medical
marijuana

randomized clinical trials of
whole plant medical
marijuana have been
conducted in oncology
populations.

Despite this...

79.8 percent 45.9 percent

conducted discussions with patients

recommended medical
marijuana clinically

today

Data from Medical Oncologists’ Beliefs, Practices and Knowledge Regarding Marijuana Used Therapeutically: A Nationally-representative Survey Study

Braun IM, et al. J Clin Oncol. 2018 Jul 1;36(19):1957-1962.
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Risk vs benefit
Closely monitoring :



