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Learning objectives

1. According to the “Cannabinoids for Medical Use: A Systematic
Review and Meta-analysis” published in JAMA 2015, there is evidence
supporting therapeutic use of cannabinoids for 6 medical conditions.
We will discuss the evidence basis for cannabinoids in these
conditions. We will also discuss emerging evidence for CBD in pediatric

epilepsy.

2. The systematic review and meta-analysis also showed that adverse
events with cannabis use were significantly higher than placebo. We
will review the odds of experiencing adverse events, and the most
common events which occurred, after medical use of cannabinoids.

3. We will discuss the potency and quality of medical cannabis,
specifically considering hemp-derived CBD products currently available
in Vermont and on the internet.
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Through education we help turn observations in the laboratory, clinic and
community into interventions that improve health and bridge scientific
discoveries in medical Cannabis with the needs of health care providers,
researchers, students, and professionals.

https://learn.uvm.edu/com/program/cannabis-science-and-medicine/



Science Based Education for
Therapeutic Use of Cannabis

CME Overview
Release Date: November 30, 2016
Expiration Date: November 30, 2019

Length: 60-120 minutes per module

Credits: 1.0-2.0 per module

CME processing fee: Included in module fee

Five online modules with 1-2 hours of content focused on Cannabis for therapeutic use may be completed a la carte by
qualified medical professionals, or interested individuals 18 years of age or older. Medical professionals can earn
Continuing Medical Education (CME) units for each module successfully completed. During registration you will be asked
to indicate whether you are taking the module(s) for CMEs or not.

LEARN MORE &

http://learn.uvm.edu/com/program/cannabis-science-and-medicine/




Audience: Designed for Clinicians, Physicians, Nurse Practitioners, Physician Assistants, and Pharmacists.
Frequency: Available on-demand throughout the year by UVM’s Department of Pharmacology

Online Modules:

1. MEDICO-LEGAL (1.25 hours) — Register for this Module &
o Cannabis History, Policy and Law
o Public Health — Risks and Potential Benefits

2. BIOLOGY AND BASIC SCIENCE (1.75 hours) — Register for this Module &
o The Endocannabinoid System
o The Phytocannabinoids and Terpenes

3. CLINICAL PRACTICE 1 — PHYSIOLOGY AND PHARMACOLOGY (2 hours) — Register for this Module &
o Physiological and Adverse Effects
o Preparations and Dosage

4. CLINICAL PRACTICE 2 —PAIN SYNDROMES (1.5 hours) — Register for this Module &
o Clinical Practice — Chronic pain
o Clinical Practice — Cancer and Palliative care

5. CLINICAL PRACTICE 3 — MOTOR DISORDERS (1.25 hours) — Register for this Module &
o Clinical Practice — MS and Parkinson’s disease
o Clinical Practice — Seizures

http://learn.uvm.edu/com/program/cannabis-science-and-medicine/



“Indian hemp”

In almost all painful maladies | have found
Indian hemp by far the most useful of drugs.
The bane of many opiates and sedatives is
this, that the relief of the moment, the hour,
or the day, is purchased at the expense of
tomorrow'’s misery. In no one case to which |
have administered Indian hemp, have |
witnessed any such results.

- Sir John Russell Reynolds, The Lancet, 1890

Sir John Russell Reynolds, 1828-1896. British neurologist, president of the Royal
College of Physicians, house physician to Queen Victoria. Digital Library- Yale
University

Greg Miller. Pot and pain. Science 04 Nov 2016: Vol. 354, Issue 6312, pp. 566-568. DOI: 10.1126/science.354.6312.566
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Presentation Notes
More than 125 years later the misery caused by opioids is clearer than ever, and there are new hints that cannabis could be a viable alternative. 






Endocannabinoid system

Cannabis contains phytocannabinoids which act on the
endocannabinoid (eCB) system

The eCB system consists of:
e cannabinoid receptors (CBSs)
« endogenous agonists (endocannabinoids)
e agonist-metabolizing enzymes

Slide content contributed by Dr. John McPartland, UVM COM
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Presentation Notes
PhytoCannabinoids have a pronounced neurological effects on a wide range of vertebrate and invertebrate taxa that suggests an ancient origin of the endocannabinoid receptors, perhaps as old as the last common ancestor of all extant bilaterians (animals with bilateral symmetry) over 500 MYA
This led to an important research question – how do humans respond to the chemicals produced by the Cannabis plant?
This line of research lead to the discovery of an entire biological system, in humans, now called the “endocannabinoid system”. It turns out that we produce our own “endogenous”, naturally occuring cannabinoids called endocannabinoids, that act on cannabinoid receptors that are found in abundance throughout the body – including neurons and immune cells. Only recently have scientists begun to understand the fundamental basis of this system and the consequences of its activity. (eg. Runners high). 
The eCB system consists of:
		• cannabinoid receptors (CBs)
		• endogenous agonists or “endocannabinoids”
		• agonist-metabolizing enzymes
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Cardiorespirato ry drive Autoradiograph of rat brain exposed to

[BH]CP55,940 (Herkenham et al., 1990).

= highest densities in memory
centers, limbic system, basal

centers — which explains
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Slide content contributed by Dr. John McPartland, UVM COM
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There are two “classical” cannabinoid receptors: CB1 and CB2 (read, “C-B-1 and C-B-2”).  CB1 is primarily expressed in nervous tissue and specifically in neurons. The receptor is also found in adipose tissue, blood vessels, gut, testes, uterus, and elsewhere.
The image shows an auto-radiograph of a rat brain slice exposed to a tritiated synthetic cannabinoid, [3H]CP55,940 (read, “H-three CP 55-940”). CB1 receptors are distributed unevenly in the brain, and this distribution correlates with the behavioral effects of THC.  In this image, the highest densities of receptors are highlighted yellow and orange, including the hippocampus, which affects short-term memory.  
Note that very low densities are found in the brainstem cardiorespiratory centers, which probably accounts for the lack of lethal effects from cannabis overdose.  There’s no receptors there.  

CB2 is primarily expressed in the immune system.

CBD has little binding affinity for either of the two cannabinoid receptors (CB1 and CB2)


Cannabidiol (CBD)

CBD is the primary naturally-occurring medical compound in hemp and hemp oil
CBD oils are now widely available in Vermont and on the internet

It is a cannabinoid -- like THC — but mechanism of action and clinical effects are
markedly different

There is mounting evidence supporting anti-epileptic use of cannabis-derived
extracts containing CBD

CBD alone is used for chronic pain, insomnia, muscle relaxant, and as a health
supplement



®)

‘annabidiol (CBD) activates non-

endocannabinoid receptors

TRPV1 is found in neurons

TRPV1 involved in pain signal
pathways

Activity decreased with
overactivity (desensitization),
leading to analgesic effects

lannotti, F.A. et al., 2014. Chem Neurosci. 5(11):1131-41. doi: 10.1021/cn5000524.
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cannabidiol activates several non-cannabinoid receptors and ion channels. 

CBD also acts by delaying the “reuptake” of endogenous neurotransmitters (such as anandamide and adenosine) and 
by enhancing or inhibiting the binding action of certain G-coupled protein receptors





GW pharmaceuticals phase 3 trials

Sativex® (CBD:THC

Unpartnered — GW owns global rights
1

sublingual spray) trials have provided evidence for therapeutic benefit in cancer pain

EPILEPSY

EPIDIOLEX DRAVET SYNDROME 2 PHASE 3 TRIALS UNDERWAY

EPIDIOLEX LENNOX-GASTAUT SYNM. 2 PHASE 3 TRIALS UNDERWAY

EPIDIOLEX TUBERDOUS SCLEROSIS PHASE 3 TRIAL TO COMMENCE H2 2015

PHASE 2 TRIAL UNDERWAY

NEONATAL HYPOXIC-
ISCHEMIC ENCEPHALOPATHY ORPHAN DRUG DESIGNATION RECEIVED

GYWPA2002
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CANCER PAIN
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1
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Explosion of Clinical Trials 2012- present 



The Journal of Pain, Vol 13, No 5 (May), 2012: pp 438-449
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Amerlcan Available online at www.jpain.org and www.sciencedirect.com
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Nabiximols for Opioid-Treated Cancer Patients With
Poorly-Controlled Chronic Pain: A Randomized,
Placebo-Controlled, Graded-Dose Trial

Russell K. Portenoy,* Elena Doina Ganae-Motan," Silvia Allende,* Ronald Yanagihara,®
Lauren Shaiova,¥ Sharon Weinstein,* Robert McQuade, ** Stephen Wright, '
and Marie T. Fallon*

*Department of Pain Medicine and Palliative Care, Beth Israel Medical Center, New York, New York.
TEmergency Department, Hospital “Sf. loan cel Nou”, Oncology Unit 21, Suceava, Romania.

I.‘IJe,u:Jaurfmlem of Palliative Care, National Cancer Institute of Mexico, San Fernando, Mexico.

SMediical Oncology, Hazel Hawkins Hospital, Hollister, California.

IMetropolitan Hospital Center, New York, New York.

*Huntsman Cancer Institute, Salt Lake City, Utah.

**QOtsuka Pharmaceutical Development and Commercialization, Inc., Princeton, New Jersey.

"TGW Pharmaceuticals plc, Porton Down Science Park, Salisbury, Wiltshire, United Kingdom.

HEdinburgh Cancer Research Center, University of Edinburgh, Crewe Road South, Edinburgh, United Kingdom.
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Figure 1. Study design.

Nabiximols for opioid-treated cancer patients with poorly-controlled chronic pain: a randomized, placebo-controlled, graded-dose trial.
J Pain. 2012 May;13(5):438-49.
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Figure 2. Study design CONSORT diagram.

Nabiximols for opioid-treated cancer patients with poorly-controlled chronic pain: a randomized, placebo-controlled, graded-dose trial.
J Pain. 2012 May;13(5):438-49.




Table 3. Primary Cancer Site and Pain Classification

NumBer (PERCENTAGE) OF PATIENTS

NasiximoLs NagiximoLs NasiximoLs
14 Sprays 6—10 Seprays 11-16 Serays PLacego Torat
(v =91) (v = 88) (v = 90) (n=91) (v = 360)
Primary cancer sites
Breast 15 (16.5) 11(12.5) 15(16.7) 13(14.3) 54 (15.0)
Gastrointestinal 15 (16.5) 17 (19.3) 16 (17.8) 16 (17.6) 64 (17.8)
Lung 13 (14.3) 17 (19.3) 14 (15.6) 20(22.0) 64 (17.8)
Prostate 10(11.0) 8(9.1) 14(15.6) 12(13.2) 44 (12.2)
Other 35 (38.5) 30 (34.1) 28 (31.1) 29(31.9) 122 (33.9)
Unknown 3(3.3) 5(5.7) 3(3.3) 1(1.1) 12 (3.3)
Pain classification
Bone 20 (22.0) 15(17.0) 34 (37.8) 17 (18.7) 86 (23.9)
Mixed 42 (46.2) 37 (42.0) 32 (35.6) 39(42.9) 150 (41.7)
Neuropathic 8(8.8) 12 (13.6) 7 (7.8) 11(12.1) 38(10.6)
Somatic 1(1.1) 13(14.8) 7 (7.8) 11(12.1) 32 (8.9)
Visceral 20 (22.0) 11 (12.5) 10 (11.1) 13(14.3) 54 (15.0)

Nabiximols for opioid-treated cancer patients with poorly-controlled chronic pain: a randomized, placebo-controlled, graded-dose trial.
J Pain. 2012 May;13(5):438-49.



Best results with 4 sprays per day (10mg THC / 10 mg CBD)
Higher doses were not well-tolerated

e more adverse events

. higher drop-out rates.
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NaRiximeol Dose
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Figure 4. Analysis of change from baseline in NRS average pain score.

Nabiximols for opioid-treated cancer patients with poorly-controlled chronic pain: a randomized, placebo-controlled, graded-dose trial.
J Pain. 2012 May;13(5):438-49.



Table 4. Summary of Main Efficacy Results

TrReATMENT DiFrereNnce/Opps Ratio (P VALUE)

NasixivoLs NasiximoLs NasiximoLs

1-4 Serays 6—10 Serays 1-16 Sprays
30% Responder rate analysis 1.37 (.33)* 1.19(.61)* .90 (.76)
Cumulative responder analysis —12.5 (.008)* —-8.75(.038)* —-1.97 (.675)*
Daily average pain NRS —.75 (.006)* —-.36(.187)* —.09 (.750)*
Daily mean worst pain NRS -73(011)* —.24 (397)* —.06 (.829)*
Sleep disruption NRS —.88 (.003)* —.33(.260)* —.08 (.784)*
BPI-SF pain severity composite score —-1.30(.236)* —-1.40 (L119)* —1.00(.861)*
BPI-SF pain interference composite score -90(.871)* —1.50 (.088)* - 90 (.956)
PAC-Qol overall score —-.10(.226)* - 10 (.493)* 00 (.139)*
PGIC 1.40 (.268)* 88 (.664) 83 (.538)
MADRS —2.40 (.480) —150(1 1) -1. 10(083)
Opioid composite score 1.87 (.038)* 1.70 (.079)* 1.16 (.622)*

*Treatment in favor of nabiximols.

Best odds of achieving 30% improvement in pain with Nabiximols (1-4 Sprays) but this was

not statistically significant.

In absolute terms, treatment with Nabiximols achieved a 26% improvement in pain.

. Reduction in daily average pain

. Reduction in mean worst pain
. Reduction in sleep disruption

Nabiximols for opioid-treated cancer patients with poorly-controlled chronic pain: a randomized, placebo-controlled, graded-dose trial.

J Pain. 2012 May;13(5):438-49.



Original Investigation

Cannabinoids for Medical Use
A Systematic Review and Meta-analysis

Penny F. Whiting, PhD; Robert F. Wolff, MD; Sohan Deshpande, MSc; Marcello Di Nisio, PhD; Steven Duffy, PgD;
Adrian V. Hernandez, MD, PhD; J. Christiaan Keurentjes, MD, PhD; Shona Lang, PhD; Kate Misso, MSc;
Steve Ryder, MSc; Simone Schmidlkofer, MSc; Marie Westwood, PhD; Jos Kleijnen, MD, PhD

JAMA. 2015;313(24):2456-2473. doi:10.1001/jama.2015.6358

 Meta-analysis provides compilation of data from randomized clinical trials
(RCTs) comparing cannabinoids to placebo for chronic pain and other

conditions.

» Also provides best available information about potential for adverse events
(AEs) with cannabis [1].

* “Moderate-quality evidence” to support the use of cannabinoids for the treatment
of chronic pain and spasticity.

« “Low-quality evidence” suggesting that cannabinoids were associated with
improvements in nausea and vomiting due to chemotherapy, weight gain in HIV,
sleep disorders, and Tourette syndrome.

Cannabinoids for Medical Use: A Systematic Review and Meta-analysis.JAMA. 2015 Jun 23-30;313(24):2456-73.
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Presentation Notes
Sytematic review and meta-analysis Published in the J of the Amer Med Assn  provides the evidence of benefit and information about the potential for adverse events (AEs) needed to have a risk –benefit discussion with patients

Other conditions – this is also referenced in other learning modules. Identified and reviewed 23,754 abstracts, 505 full-text, 151 reports to yield 79 studies that were included in meta-analysis



* Includes 28 studies of chronic pain (63 reports, 2454 individual participants)

Table 2. Summary Estimates From Meta-analyses of Parallel-Group Studies and Results for Primary Outcomes With Associated GRADE Ratings

No. of Stud ies Cann abino id
Indication® (No. of Patients) (No. of Studies) Comparator Outcome® Summary Estimate Favors P% GRADE Rating®
Chronk pain B(1370) Smoked THC (1), Plcebo Painreduction =z30% OR (95% CI), 1.41(0.99 to 2.00) CBM 48 Moderate
{neuropathic and MNabiximols (7) MRS or VAS scores
cancer pain) Follow-up 2-15 weeks
6 (948) Nabiximals (5) Plhcebo Pain WMD (95% CI3, CBM 59 Moderate
MRS scores (0-10) 046 (-0.80to -0.11)
Follow-up 2-14 weeks
3(613) Nabiximals (3) Placebo Pain WMD (95% CI), CEM 0 Moderate
Brief Fain Inventory=5Short Form scale (0 to 10) =017 (-0.50 to 0.16)
Follow-up 315 weeks
6(267) Nabiximals (5, Placebo Patient global impression of change OR(95% CI), 2.08(1.21 o 3.59) CEM 68 Low
Nabilone (1) Follow-up 3-14 weeks
5(764) Nabiximeols (5) Placebo Neuropathic pain WMD (95% CI), CEM 41 Mo erate
Neumpathic Pain Scale (0-100) =3.89(-7.32to -0.47)
Follow=up 5-15 weeks
1(573) MNabiximeols (3) Placebo Quality oflife WMD (95% CI), Placebo 0 Mo erate

EQ-5Dscale (0 to 100)
Follow-up 12-15 weeks

-0.01 (-0.05 to 0.02)

Abbreviations: ADL, activities of daily living; CBM, cannabis b ed medicine; EQ-5D, EuroQol Five Dimension
Scale; GRADE, Grading of Recommendations Assess ment, Development and Bvaluation; NA, notapplicable;
MRS, nurmerical rating scale; OR, odds ratio; THC, tetrahydrocarnabing ; VAS, visual analog scale; WMD, weighted

mean differance,

Mo stud es for glaicoma wereincludadin the study estimate, The authors nota that THC and canrabl d a were

theintery entions used in the reviewed glaucoma studies,

BEteome includes the specific indication that was assessed, the means by whichassessment was made, and
fol ow-up (not shown for all studes),

“ GRADE Working Group grades of eviden ce: (1) high quality, further research isvery unlikely to change the
gmup'sconfidence in the estimate of effect; (2) moderate quality, further reseamch & likely to have
an impaortart impact on the group's confidence in the estimate ofeffect and may dhange theestmate;

{3) low quality, further researdh s very likely tohave an important impact on the group's confidence

about the estimate,

In the estimate of effect and is likely to change the estimate; @) very lbw quality, the group & very uncertain

Interventions including smoked cannabis flower, synthetic THC (Nabilone) and sublingual
THC / CBD mix (Nabiximols) compared to placebo.

Cannabinoids for Medical Use: A Systematic Review and Meta-analysis.JAMA. 2015 Jun 23-30;313(24):2456-73.



“Moderate quality” evidence that cannabis-based medicine reduces pain

Figure 2. Improvement in Pain

Improvement In Pain With Cannabinold Events  Placebo Events Ddds Ratio Favors ; Favors
Cannabinoid vs Placebo by Study Ho. Total No. No. Total Ho. (95% CI) Placebo | Cannabinold Walght, %
Tetrahydrocannabinol {(smoked)
Abrams et al,”” 2007 13 25 ] L 3.43(1.03-11.48) = = 6.51
Mabiximols
GW Pharmaceuticals, 2 2005 £4 149 54 148 0.8& (D.54-1.37) —= 19.02
Johnson et al,%% 2010 13 &3 132 L& 2.81(1.312-650) e 10.87
Langford et al 65 2013 B4 167 7 172 1.25 (D.E1-1.91) — 20.19
Murmikko et al, 7€ 2007 15 B3 ] 62 2.00 (D.E1-4.95) = 0834
Portenoy et al, 67 2012 22 oo 24 91 0.90 (D.46-1.75) —_— 14.04
Selvarajah et al, ™0 2010 8 15 ] 14 0.63 (0.14-2 B2) - - 483
Serpell et al, 58 2014 34 113 19 117 1.97 {1.05-3.70) = 1491
Subtotal 12=44.5% (P=.0.04) 241 660 209 ] 1.32 (D.94-1.8&) . 0349
Overall 12=476%, (P=.0.64) 254 GBS 215 6H5 1.41 {0.99-2.00) i 10000
— T T T T —TTTTTTT
0z 1.0 10
Odds Ratio (95% CI)

Odds indicate 20% or greater improvemsant in pain with cannabinoid compared

with placebo, stratified according to cannabinoid. The square data markers
indicate odds ratios (ORs) from primary studies, with sizes reflacting tha

statistical weight of the study using random-effects meta-analysis. The

horizontal lines indicate 95% Cls. The blue diamond data markers represant the
subtotal and overall OR and 95% (1. The vertical dashed line shows the
summary effect estimata, the dotted shows the line of no effect (OR = T).

Cannabinoids for Medical Use: A Systematic Review and Meta-analysis.JAMA. 2015 Jun 23-30;313(24):2456-73.
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The odds ratio (OR) is the association between an exposure and an outcome. The OR represents the odds that an outcome will occur given a particular exposure, compared to the odds of the outcome occurring in the absence of that exposure.



J Summary Estimates of Adverse Events (AEs)

Table 3. Summary Estimates From Met: I for Each AE A d: Odds of Participants Experiencing AE
With Cannabinoid vs Placebo or Active Comparison

No. of Studies

Meta-analysis provides a pooled analysis for adverse events B

General AE categories

. . . . . . . Any 29 (3714) 3.03 (2.42-3.80) 31
(AE) associated with medical trials using cannabinoids. — T T ;
Withdrawal due to AE 23 (2755) 2.94 (2.18-3.96) 2
MedDRA high-level grouping&*

Gastrointestinal disorders 10 (1960) 1.78(1.43-2.22) o
. . . . . Infections and infestations 7 (1681) 1.13 (0.87-1.45) o
Results: cannabinoids were associated with approximately Peychitc disorders susm) 10081529 55
Nervous system disorders 10 (1521) 3.17 (2.20-4.58) 46
3X /ncreased Odds Of any AE Compared to placebO. Musculoskeletal and comnecive tssues 7(1310) 132 (0.752.32) 34
General disorders and administration 6 (1208) 178 (1.34-2.36) 0

site conditions
Death 5(929) 1.01 (0.51-2.00) 0
Ear and labyrinth disorders 3(922) 2.72 (1.55-4.75) 0
1 . Respiratory, thoracic, and mediastinal disorders 5(851) 0.80 (0.46-1.39) o
Odds of most common AEs, relative to placebo: Fapran, oo ey e :
. . Blood disorders 3(543) 1.42 (0.20-10.25) 18
[ ] D 12271 n e S S ( 5 X ) Injury, paisoning and procedural complications 3(543) 1.18 (0.48-2.93) 0
Renal and urinary disorders 3(470) 2.45(2.27-2.65) o
. . . Investigations 2427 1.55 (0.36-6.71) 0
g DISO rlentat|0n (5X) Metabolism and nutrition 2(427) 2.37 (1.00-5.61) o
Neoplasms, benign, malignant, and unspecified 2(827) 0.99 (0.47-2.08) o
Y H Skin and subcutaneous 3 (405) 0.85 (0.34-2.13) o
CO n fu S I o n (4X) Eye disorders 1(339) 1.42 (0.46-4.33) NA
. Reproductive system 1 (246) 1.55 (0.20-11.92) NA
® D rowsiness (4X) Hepatobiliary disorders 1(181) 3.07 (0.12-76.29) NA
Mental status change 3 (106) 2.49 (0.49-12.64) o
. Other body systems 1(42) 2.59 (0.34-19.47) NA
o E u p h o rl a (4X) Injection site pain 1(32) 2.49 (0.92-6.68) NA

Individual AES

Dizziness 41 (4243) 5.09 (4.10-6.32) 18
Dry mouth 36 (4181) 2,50 (2.58-4.75) 28
Nausea 30 (3579) 2.08 (1.63-2.65) 0
Fatigue 20 (2717) 2.00 (1.54-2.62) 0
Somnolence 26 (3168) 283 (1.05-2.91) 27
. Euphoria 27 (2420) 4,08 (2.18-7.64) 49
° ASthenIa (2X) Depression 15 (2353) 132 (0.87-2.01) 0
Vomiiting 17 (2191) 167 (1.13-2.47) 0
° Anx|ety (2X) Diarrhea 17 (2077) 165 (1.04-2.62) 15
Disorientation 12 (1736) 5.41 (2.61-11.19) o
Asthenia 15 (1717) 2.03 (1.35-3.06) 0
d Ba |a nce (2X) Drowsiness 18 (1272) 368 (2.24-6.01) 44
Aniety 12 (1247) 1.98 (0.73-5.35) 54
H H Confusion 13 (1160) 4.03 (2.05-7.97) 0
¢ Ha”UC|nat|On (2X) Balance 6 (920) 262 (1.12-6.13) 0
Hallucination 10 (898) 2.19 (1.02-4.68) 0
° Pa ra noia (2X) Dyspnea 4(375) 0.83 (0.26-2.63) 0
Paranoia 4(452) 2.05 (0.42-10.10) 0
Psychaosis 207 1.09 (0.07-16.35) 25
Seizures 2(42) 0.91 (0.05-15.66) o

Cannabinoids for Medical Use: A Systematic Review and Meta-analysis.JAMA. 2015 Jun 23-30;313(24):2456-73.
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Public health and pain


States with medical Cannabis laws have significantly
lower state-level opioid overdose mortality rates

* A time-series analysis was conducted of medical cannabis laws and state-level death
certificate data in the United States from 1999 to 2010; all 50 states were included.

e Results showed states with medical cannabis laws had a 24.8% lower mean annual
opioid overdose mortality rate (95% Cl, -37.5% to -9.5%; P =.003) compared with states
without medical cannabis laws.

* The association between medical cannabis laws and opioid analgesic overdose mortality
in each year after implementation of the law strengthened over time

8- 0-

7.4

)
(=]
1

|

£

L=
1

Difference in Age-Adjusted
Mortality Rate, %

-60

States with a medical cannabis law
— States without a medical cannabis law

1 2 3 4 5 6
Years After Law Implementation, No.

Age-Adjusted Opioid Analgesic
Overdose Mortality, per 100000 Population
=

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

Association Between Medical Cannabis Laws and Opioid

Analgesic Overdose Mortality in Each Year After

Implementation of Laws in the United States, 1999-2010.
Rate. States with medical cannabis laws compared with Point estimate of the mean difference in the opioid analgesic
states without such laws in the United States, 1999- overdose mortality rate in states with medical cannabis laws
2010. compared with states without such laws; whiskers indicate

95% Cls.
Bachhuber MA et al. Medical cannabis laws and opioid analgesic overdose mortality in the United States, 1999-2010. JAMA Intern Med. 2014
Oct;174(10):1668-73.

Mean Age-Adjusted Opioid Analgesic Overdose Death



B
Substitution of cannabis for opioids in chronic pain

e Online survey of 244 medical cannabis patients with chronic pain to examine

whether medical cannabis changed individual patterns of opioid use
e N=184 analyzed

* Found that cannabis was associated with
e Decrease in opioid use (65%)
* Decreases in other medications
e Improved quality of life (45%)

Boehnke KF, et al. Medical Cannabis Use Is Associated With Decreased Opiate Medication Use in a Retrospective Cross-Sectional Survey of Patients With
Chronic Pain. J Pain. 2016 Jun;17(6):739-44. doi: 10.1016/j.jpain.2016.03.002. PMID: 27001005
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Cannabis as a substitute for opioids

e QOpioids are ineffective for chronic pain and
yet they are widely prescribed

e Chronic pain patients may successfully
substitute cannabis for opioids and other
drugs used for chronic pain

e Patients have improved side effect profile
and benefits with cannabis-based medicine
compared to other classes of medications

1. Boehnke KF, et al. Medical Cannabis Use Is Associated With Decreased Opiate Medication Use in a Retrospective Cross-Sectional Survey of Patients With
Chronic Pain. J Pain. 2016 Jun;17(6):739-44. doi: 10.1016/j.jpain.2016.03.002. PMID: 27001005
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Cannabidiol in treatment-resistant
epilepsy

* Multicenter study of 10 centers treating children with [ s vt
CBD (average age 10.5 years)

|| S2enrlcdbu it ot have 2 wecksof

* Total enrollment of 214 subjects fllowopaferfrstdose of cannabicl

e Open-label (no placebo control or randomization) o o2

* Patients received 99% pure oil-based CBD extract e e e poor iy
(Epidiolex, GW Pharmaceuticals, London, UK) in a 100 1 }Evyp”gt':”apmy
mg per mL sesame oil-based solution orally or by L socden snexpected death n pipsy
gastric tube. o — F

e 2-5mg/kg/day divided in twice-daily dosing added to
baseline antiepileptic drug regimen, then up-titrated [ P e |
by 2—-5 mg/kg once a week until intolerance or a 2ihadromoor s
maximum dose of 25 mg/kg/day was reached. '

137 included in intention-to-treat efficacy analysis

Figure 1. Trial profile NCL=neuronal ceroid lipofucinosis.

Devinsky O, et al. Cannabidiol in patients with treatment-resistant epilepsy: an open-label interventional trial. Lancet Neurol. 2016
Mar;15(3):270-8. doi: 10.1016/51474-4422(15)00379-8. PMID: 26724101
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Its open label not RCT but its encouraging
 



Efficacy

 Among all subjects, the median frequency of motor seizures dropped from 30-0 per month (IQR
11-0-96-0) at baseline to15-8 per month (5:6—57:6) over the 12 week treatment period (Figure

2).

e For individual subject, the median reduction in monthly motor seizures was 36-5% (IQR 0—-64-7)

(Figure 3).

Seizure frequency

A

50

e e m—

At 8weeks ' At12weeks = Overall
12 weeks

post-cannabidiol

1] L

———
Baseline At 4 weeks

Study visit

Figure 2. Monthly frequency of motor seizures in patients in
the efficacy analysis group (n=137). Boxplots show median
values, with 25th and 75th percentiles. The whiskers denote
the 25th percentile — 1-5 x IQR and the 75th
percentile + 1-5 x IQR.

Percentage change in monthly motor seizures

600 4 Final 4 weeks of treatment (n=127)
1 [ 12 week treatment period (n=137)
400
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i |
.
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50 ke "L —_—
100 s

Figure 3. Percentage change in monthly frequency of motor seizures in
patients in the efficacy analysis group (n=137). Percentage changes for
each patient are ordered from greatest increase to greatest decrease. The
dashed boxes indicate patients who became free of that seizure type during
the 12 week treatment period (blue) or the last 4 weeks of treatment (red).

1. Devinsky O, et al. Cannabidiol in patients with treatment-resistant epilepsy: an open-label interventional trial. Lancet Neurol.

2016 Mar;15(3):270-8. doi: 10.1016/S1474-4422(15)00379-8. PMID: 26724101
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Safety

Table 3.
Adverse events and treatment-emergent serious adverse events
. o H Safety analysis group (n=162)

* Adverse events reported in 128 (79%) of 162 patients Adverse svents (reported in 55% o patients

within the safety group. Somnolence 41(25%)

. . D d tite 19%)

e AEsthat occurred in more than 10% of patients: e e
somnolence (n=41 [25%]) decreased appetite Eﬂf‘gue E”T

. onvulsion B (1%

(n=31 [19%]) dlarl’hea (n=31 [19%]) Increased appetite 4 (9%)
fatlgue (n=21 [13%]) Status epilepticus 3(8%)

. Lethargy 2 (7%)

COhVUlS'On (n=18 [11%]) Weight increased 2 (7%)

. 0 . . . Weight decreased 10 (6%)

° F|Ve (36) patlents dlscontlnued Drug concentration increased 9 (6%)

(] Senous AES were reported |n 48 (30%) pat|ents’ Treatment-emergent serious adverse events’
. . . Stat ilepti 9 (6%)
including one death—a sudden unexpected death in S 2o
epilepsy regarded as unrelated to study drug. b 2%

onvulsion <1%

e 20 (12%) patients had severe adverse events possibly Deorassed sppeis 1 (<1%)

HH Drug concentration increased 1 (<1%)

related to cannabidiol use. S o
Hyperammonaemia 1({=1%)

Lethargy 1 (=1%)

Unspecified pneumonia 1({=1%)

Aspiration pneumonia 1({=1%)

Bacterial pneumonia 1(=1%)

Thrombocytopenia 1({=1%)

Data are n (%). One patient might have had more than one serious adverse event.

* Reported by the investigator to be possibly related to cannabidiol use.

1. Devinsky O, et al. Cannabidiol in patients with treatment-resistant epilepsy: an open-label interventional trial. Lancet Neurol.
2016 Mar;15(3):270-8. doi: 10.1016/51474-4422(15)00379-8. PMID: 26724101
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Does have side effects. 
List AEs
Side effects are common in the other drugs used to treat pediatric
Nothing terrible in AEs – only 4% discontinued

In sum Open label signal looks good
Phase 3 RCTs with cannabidiol are now starting and expect results within the next year. 



How does a patient in VT get CBD?

U.S. Department of Health and Human Services

AtoZindex | Follow FDA | En Espafiol

Q U.S. Food and Drug Administration
IDA_ Protecting and Promoting Your Health _ Q

News & Events

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Home » News & Events » Public Health Focus

2016 Warning Letters and Test Results

f SHARE W TW in LINKEDIN @ PINIT | & EMAIL | & PRINT

In February 2016, FDA issued eight warning letters to firms that market unapproved new drugs that allegedly contain
cannabidiol (CBD). FDA had previously issued six such letters in February 2015. FDA has tested these products, and many
were found to not contain the levels of CBD they claimed to contain. It is important to note that these products are not
approved by FDA for the diagnosis, cure, mitigation, treatment, or prevention of any disease. Consumers should beware
purchasing and using any such products.

The links to the Warning Letters and the test results for the CBD-related products are below:

= o R
BD Label
c Claim 49- Other CBD | AS-THC Other
THC abinoid: Cannabinoids
CA =

Cali Stores CBDy CBD calistores.com loz = 0.029 THCA: 0.16 0.0029% THCA:
Supplement 200mg CBD 0.016%
Tincture
Cali Stores  Hermosa CA  calistores.com Goz - - THCA: <0.01  -- - THCA:
Farm N/A CBD <0.001%
CannaHoney
w/ CBD -
oz
Dose of Nano CBD UT  healthydoseofnature.com 2floz 022 <001 -- 0.022% 0.001%
Mature Shooter * 1088mg CBD
Dose of Red Strap ut healthydoseofnature.com 1flez 56 0.033 CBDA: 0.23 0.56% 0.033% CBDA:
Mature Hemp N/A CBD CBN: 0,106 0.023%
Extract 250 - CBN:
Coconut Qil * 0.0106%
Green CBD - ™ greengardengold.com 15mi 079 002 CBDA:<0D.01 0079% 0.002% CBDA:
Garden Regular 100mg CBD CBN: <0.01 <0.001%
Gold CBD-0Il CBN:
<0.001%
Green CBD - T greengardengold.com Boz 096 003 CBDA:<0.01 0.096% 0.003% CBDA:
Garden Strawberry N/A CBD CBN: <0.01 <0.001%
Gold Jam CBD-0il CBN:

<0.001%



FDA and Dietary Supplements

e State medical cannabis programs provide CBD products

e Warnings and regulatory challenges with sales of CBD oil that do not actually contain CBD

e Dietary supplements cannot claim to “treat, prevent or cure a disease”.

* The FDA has granted “Investigational New Drug” status to CBD for GW Pharma’s research
program

* Because of this IND ruling, the “FDA has concluded that cannabidiol products are excluded
from the dietary supplement definition under section 201(ff)(3)(B)(ii) of the FD&C Act”.

e Under that provision, if a substance (such as cannabidiol) has been authorized for
investigation as a new drug for which substantial clinical investigations have been instituted
and for which the existence of such investigations has been made public, then products
containing that substance are outside the definition of a dietary supplement.

CBD is not yet FDA approved as a drug; yet, it cannot be considered a dietary supplement, since
it is currently being studied.


Presenter
Presentation Notes
Under this argument, Vitamin D, for example, could be outlawed by the FDA by announcing that it has granted “Investigational New Drug application (IND)” status to a drug company studying vitamin D. 

The FDA could, in theory, thereby outlaw access to any safe, affordable, natural substance routinely found in nature, because they could neither be sold as “dietary supplements” or “drugs” without FDA approvals. 


CBD products available in VT in 2017
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 Analysis of cannabinoid content is performed using Investigator SFC system equipped with an auto injector (Waters Corp) 


Research Objective

e Previous studies have shown wide variability in dosing and accuracy of
labeling in medical cannabis products [1].

 There is currently no state or federal oversight of the labeling or the
composition of marketed products.

 The objective of this research was to examine the cannabinoid potency
of CBD products available in Vermont and the accuracy of the dosage
suggested on their product labels.

[1] Vandrey R, et al. Cannabinoid Dose and Label Accuracy in Edible Medical Cannabis Products.
JAMA. June 23/30, 2015 Volume 313, Number 24.



Methods

Twenty-four CBD products were purchased in Vermont and tested for
potency.

Analysis of cannabinoid content performed using Investigator SFC system
equipped with an auto injector (Waters Corp). Each sample was tested
three times.

Analytical results were compared to the product labels.
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Results (1) (unpublished)

Sample size: Out of 28 stores surveyed, 22 carried CBD
products, 6 did not. A total (n) of 24 products were
purchased from 11 stores, including 14 national brands and
10 Vermont brands.

Delivery methods: Of 24 products, 7 were capsules, 11 were ﬁ
tinctures, 3 were cartridges, and 3 were concentrates.

CBD presence in products: 24/24 products contained CBD or g
CBDa.

Bioavailability of CBD: 24/24 products contained ) °°“°i2§’ate: y
bioavailable CBD. Measurable CBDa, which is not %pOteniz;;rf?;g-;‘?-W-07%

bioavailable, was found in 13/24 products. 1/24 products
was predominantly composed of CBDa.

THC presence in products: Generally, THC levels were below
0.3%. 11/ 24 products had measurable THC. 1/24 products
measured above 0.3%, at 0.8%.
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 The delivery method of the tested products affected the accuracy of the labeled dose. Capsules were the most accurate, followed by tinctures. Concentrated and cartridges were difficult to compare due to limited labeling. Tinctures that recommended a dose of “one full dropper” or “a single drop” were more accurate than tinctures that recommended a multiple drop dosing. 


 Fourteen national-brand products were sampled. Ten Vermont-brand products were sampled. National-brand labels were far more accurate than Vermont-brand labels. Of the 14 national-brand products, 11 were labeled accurately, 3 were over-labeled, and 1 was under-labeled. Of the 10 Vermont-brand products, 1 product was labeled accurately, 9 were over-labeled, and 3 had no labels.


 What to do:
Test and test again before printing your labels! Batch testing/analysis must be done both pre- and post- production. 
Qualified lab must be chosen – is the lab ISO 17025 certified? Did the lab participate in inter-lab proficiency testing?


Results (2) (unpublished)

Accuracy of labels:
50% of products were labeled
accurately (within 10% of the
reported potency)

e 12/24 products were accurately
labeled (test results were within
10% of CDB reported on label)

e 1/24 products were under
labeled (test results were 10%
more than CBD reported on label)
e 8/24 products were over
labeled (test results were 10%
less than CBD reported on label)
e 3/24 products were un-labeled

VERMONT BRANDS

NATIONAL BRANDS
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Sample 9
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 The delivery method of the tested products affected the accuracy of the labeled dose. Capsules were the most accurate, followed by tinctures. Concentrated and cartridges were difficult to compare due to limited labeling. Tinctures that recommended a dose of “one full dropper” or “a single drop” were more accurate than tinctures that recommended a multiple drop dosing. 


 Fourteen national-brand products were sampled. Ten Vermont-brand products were sampled. National-brand labels were far more accurate than Vermont-brand labels. Of the 14 national-brand products, 11 were labeled accurately, 3 were over-labeled, and 1 was under-labeled. Of the 10 Vermont-brand products, 1 product was labeled accurately, 9 were over-labeled, and 3 had no labels.


 What to do:
Test and test again before printing your labels! Batch testing/analysis must be done both pre- and post- production. 
Qualified lab must be chosen – is the lab ISO 17025 certified? Did the lab participate in inter-lab proficiency testing?


Conclusions — CBD extracts in VT

e All products contained measurable CBD - but not all bioavailable — and only 50%
were accurately labeled.

 Delivery method appears to impact accuracy of the labeled dose.
— Capsules were the most accurate, followed by tinctures.
— Concentrates and cartridges were difficult to compare due to limited labeling.
— Tinctures with labels that recommended a dose of “one full dropper” or “a single drop” were
more accurate than tinctures with labels that that recommended a multi-drop dose.
* National-brand labels were more accurate than Vermont-brand labels.

— Of the 14 national-brand products, 11 were labeled accurately, 3 were over-labeled, and 1 was
under-labeled.

— Of the 10 Vermont-brand products, 1 product was labeled accurately, 9 were over-labeled, and 3
had no labels.

Further research and testing is required to assess additional quality measures and safety
of products. This study did not include analysis of pesticides, residual solvents, heavy
metals, toxins, or microbes.



@ e JAMA Network

Labeling Accuracy of Cannabidiol Extracts Sold Online

Eighty-four products were purchased and analyzed (from 31 companies)

Table 1. Label Accuracy by Cannabidiol Extract Type

Cannabidiol Extract Products

Oil (n = 40) Tincture (n = 20) Vaporization Liquid (n = 24) Total (N = 84)
Label accuracy, No. of products (%)
[95% CI]
Accurate? 18 (45.00) 5 (25.00) 3 (12.50) 26 (30.95)
[30.71-60.17] [11.19-46.87] [4.34-31.00] [22.08-41.49]
Under® 10 (25.00) 8 (40.00) 18 (75.00) 36 (42.85)
[14.19-40.19] [21.88-61.34] [55.10-88.00] [32.82-53.53]
Over*© 12 (30.00) 7 (35.00) 3 (12.50) 22 (26.19)
[18.07-45.43] [18.12-56.71] [4.34-31.00] [17.98-36.48]

Labeled concentration, mg/mL
Mean (95% CI)
Median (range)

Deviation of labeled content
from tested value, mg/mL

Mean (95% Cl) [% of deviation]

Median (range) [% of deviation]

56.15 (14.23-98.07)
22.26 (2.50-800.00)

10.34 (4.95-15.74)
[29.01]

2.76 (0.13-144.73)
[12.11]

11.14 (5.60-16.60)
8.33 (1.33-50.00)

3.94 (2.74-5.14)
[220.62]

1.48 (0.01-22.30)
[19.12]

26.15 (12.50-39.74)
18.33 (2.00-160.00)

11.52 (8.10-14.94)
[1098.70]

4,62 (0.14-66.07)
[67.34]

36.86 (16.21-57.51)
15.00 (1.33-800.00)

9.16 (4.96-13.36)
[380.26]

3.17 (0.10-144.73)
[20.42]

2 Cannabidiol content tested within 10% of labeled value.

b Cannabidiol content exceeded labeled value by more than 10%.

€ Cannabidiol content tested more than 10% below labeled value.

Marcel O. Bonn-Miller, PhD et al. JAMA. Nov 7, 2017;318(17):1708-1709.
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Table 2. Observed Cannabinoid Concentration of 84 Tested Extract
Products Sold Online

Average Observed Concentration
Across Tests, mg/mL

Cannabinoid Mean (SD) Median (Range)
Cannabidiol® 30.96 (80.86) 9.45 (0.10-655.27)
Cannabidiolic acid 1.35(6.74) 0 (0-55.73)
Cannabigerol 0.08 (0.55) 0 (0-4.67)
Cannabinol 0 0
A-9-Tetrahydrocannabinol 0.45 (1.18) 0 (0-6.43)
A-9-Tetrahydrocannabibolic acid 0 0

4 The mean labeled concentration for cannabidiol was 36.86 mg/mL (SD, 96.56)
and the median was 15.00 mg/mL (range, 1.33-800.0).

Marcel O. Bonn-Miller, PhD et al. JAMA. Nov 7, 2017;318(17):1708-1709.



Discussion

Wide range of CBD concentrations / lack of an accepted dose.
26% of products contained less CBD than labeled

“Overlabeling of CBD products similar in magnitude to levels that
triggered warning letters to 14 businesses from the US Food and
Drug Administration (eg, actual CBD content was negligible or less
than 1% of the labeled content)”

“Underlabeling is less concerning as CBD appears to neither have
abuse liability nor serious adverse consequences at high doses, but
the THC content observed may be sufficient to produce intoxication
or impairment, especially among children.”

Continued need for regulatory agencies (federal, state?) to take
steps to ensure label accuracy of consumer products.

Marcel O. Bonn-Miller, PhD et al. JAMA. Nov 7, 2017;318(17):1708-1709.



Learning objectives

1. According to the “Cannabinoids for Medical Use: A Systematic
Review and Meta-analysis” published in JAMA 2015, there is evidence
supporting therapeutic use of cannabinoids for 6 medical conditions.
We will discuss the evidence basis for cannabinoids in these
conditions. We will also discuss emerging evidence for CBD in pediatric

epilepsy.

2. The systematic review and meta-analysis also showed that adverse
events with cannabis use were significantly higher than placebo. We
will review the odds of experiencing adverse events, and the most
common events which occurred, after medical use of cannabinoids.

3. We will discuss the potency and quality of medical cannabis,
specifically considering hemp-derived CBD products currently available
in Vermont and on the internet.



The University of Vermont
LARNER COLLEGE OF MEDICINE

Science Based Education for
Therapeutic Use of Cannabis

Translational Cannabis Science and Medicine at the
University of Vermont College of Medicine Department
of Pharmacology

Through education we help turn observations in the laboratory, clinic and
community into interventions that improve health and bridge scientific
discoveries in medical Cannabis with the needs of health care providers,
researchers, students, and professionals.

https://learn.uvm.edu/com/program/cannabis-science-and-medicine/
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