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Preface

At the Cavabsamcaéal Cannabinoi ds: Policy, Researc
conferencehat took place ifPrague March &, 2015, representatives from organizations

of medicalCannabispatients from 13 countries met and established the International

Medical CannabisPatient Coalition (IMCPC) (now with members from 39 countries),

and put togther a Declaration addressitige United Nations General Assemlishpecial
SessioMUNGASS on drugs2016.

The Declaration called on thénited NationsUN) to take the following actions:

1 Recommend that increased attention and resources be givematidimal and
international level to the treatment with medi€alnnabisand cannabinoids, and
its research in particular.

1 Invite all countries to secure stable, safe, economically available access to
medicalCannabisand its derivatives to everyone whansicated medically for
such treatment.

1 Require that the UN General Assembly Special Session on Drugs 2016 request
that Governments either:

o0 exclude theCannabisout of the 1961 UN Convention with no other
actions, or

0 prepare, debate and accept a Special UN Conventi@aonabis that
would be based on the scientific evidence, human rights, and the
wellbeing of societies, and

0 as suggested by the World Health Organizatiosscreedule€annabisto
account for its medi¢aise, and in amendment prepare special regulations
for medicalCannabisthat would not mimic those of medical opiates and
opium

I ntroducti on
Background

Current international policies o@annabisare outdated and are having a detrimental

impact on patients worldwid€annabisgs currentlyclassifiedasSchedule | and 1V of

theUN Single Convention on Narcotic Drugé1961as amended by the 1972 Protocol

(the ASiIingl e Conv ewnsdeterminegased drha reportcredied byu | i n g
the Health Committee of the League of Nations in 1935.

The UNGeneral Assembly must have a recommendation from th€thmissionon

Narcotic Drugs (CNDjo change the Scheduling Gannabis The CND makeslecisons

on Scheduling of substances basederommendationsom the World Health

Organi zationds (WHO) Expert Committee on Dru

.\:{ Americanskor 1
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To datethe ECDD has not conducted an updated reviewCannabisdespite an

increasing numbesf countries adopting medic&annabispolicies. TheCND in its

Resolution 52/5 from 2009 requedan updated review iype ECDD and in 2013 the

International Narcotics Control Boaiid its annual report, invited WHO, in view of its

mandate underthe891 Convention, to evaluate Athe pot
and the extent to which cannabis poses dange

On November 120, 2015, the ECDD met in Geneva to disdDasnabigpolicy as well

as other substances. However, B@&DD did not produce the anticipated document.

Instead, weeks after the meeting ytipested a paper by one of tR€EDD members,

Bertha Madras with this disclaimer: ARnThe aut
expressed in this publication and they do restassarily represent the decisions or

policies of the WorldkHe al t h  Or g a n i Zedt but importadt reduested paper
information and was not officially reviewed by tBEDD. The ECDD did not make any

other recommendation exceptdiart collecting infamation for a preeview at one of its

future meetings.

Moving International Policy Forward

On April 1921, 2016, the USASSwill meet in New York City to discuss global drug
policies. A roadmap for updating intettonalCannabispolicy MUST be on the agenda.
Today over twethirds of the population of the United States (U.S.) and its teristtivie
in regions with medicaCannabislaws, and over 2.5 million individuals worlgide are
legally using medicaCannabis Canada, IsrdeNetherlands, Czech Republic,datia,
Mexico, Chile, Uruguay, Poland, Finland, Norw&ermany, Jamaica, Australia, Italy,
Columbia, and Switzerlarall have national medic&annabisprograms and dozens of
other countries are reviewing legislation.

Medical Cannabisprograms have had a positive impact on the many individvadsare

legally allowed to us€annabisunder the recommendation of their doctors. Furtheemo

studies have shown medic2annabislaws are also having positive impacts on overall

public health. A 2005 study from the Journal of Acquired Immune Deficiency Syndromes

found that "patients who use cannabis therapeutically are 3.3 times more likely to adhere

to their antiretroviral therapy regimens than ftamnabis users." In 2014, aticle from

the Journal othe American Medial Associatiof ound t hat AStates with
cannabis laws had a 24.8% lower mean annual opioid overdose mortality rate compared

with states without medical cannabfis | aws. 0
Economic Research stated, AOur findings su
medical marijuana may have the potential benefit of reducing abuse of highly addictive
painkillers. o

Administrationand implementation of medic@annabisdistributionprograms are

hanpered by the classification @annabisin the Single ConventioArguably, nmany of
the programs are in varying degrees of conflict with the treaty as well. U.S. official
William Brownfield, is requesting that the UN "accept flexible ipi@tation” of the UN

.\:{ Americanskor
SafeAccess



.\:{ Americanskor
SafeAccess

A Conference on Harmonization of Global Cannabis Policy and Actibtarch 18-22

Drug Control conventions, despite the historic role the U.S. played shaping these very
treaties.

Medical Cannabistreatments remain unavailable in most countries around the world in
part due to this UN classification. Millions of paits who suffer frm medical

conditions for whichCannabishas shown to be an effective therapy face arrest and risk
of criminal prosecution because of domestic policies based on these international
policies. The Single Convention Treaty has been usembgrnments across the globe,
including the U.S., to derail or greatly restrict agpsnto reform national medical
Cannabislaws and research.

UN classification ofCannabis established in 1961ailed to consider the scientific and
clinical evidence of the plant's medicinal profet Medicinal benefits of théannabis

plant have been known for centuries and scientific studies conducted over the past three
decades have only helped to affirm therapeutic value. It is time for policy makers to

take into account new clinical researphoduct safety protocols f@annabiscultivation,
manufacturing, and distribution, and global patient needs when forming international and
domestic policies.

TheReport
This document is structured aGudancedrtmeg t o t he
WHO review of psychoactive substances for international contol Thi s document 0 :

structure consists of addressing 19 cratarcluding additional consideratioms quality
control as requested by the ECDD. The criteria, reflected in the table of contents, appear
in the following orderThe table of contents reflects each criterion, which is numbered in
a specific order as requested by the WHO document. Thaaare numbered as

follows: (1) substance identification by International Nonproprietary Name (INN),
chemical omther common name and trade names, other identifying characteristics,
ChemicalAbstracts Service (CAS) registry numbgt) chemistry, includig general
information on synthesis, preparation and properf®sease of convertibility into
controlled substance&}) general pharmacology, including pharmacokinetics and
pharmacodynamicg5) toxicology (6) adverse reactions in humagg) dependece
potential;(8) abuse potentia(9) therapeutic applications, extent of therapeutic use and
epidemiology ofmedical use(10) listing on the WHO Model List of Essential
Medicines;(11) marketing authorizations (as a medicii#2) industrial use(13) non
medical use, abuse and depende(ic#); nature and magnitude of public health problems
related to abuse and depender{t8) licit production, consumption and international
trade;(16) illicit manufacture and traffic, and related informati(iy) curent

international controls and their impa¢i8) current and past national contrds9) other
medical and scientific matters relevant for a recommendation on the schexfuheg
substanceSome sections or criteria will be grouped or discussed tagéthexample

(6), (7), and (8) are grouped because the research conducted in abuse and dependence
studies often report on adverse effects.



A Conference on Harmonization of Global Cannabis Policy and Actibtarch 18-22

In the st two decades alone, medi€alnnabisprograms worldwide have begun to
include robust regulations to agds public health and safety issues, including diversion
for nonmedical usend abuse. Despithe positive impact of medic&annabislaws,

they are arguably in varying degrees of conflict with International treatipssticular

the Single Conventiofreaty of 1961.

With the UNGASS 2016 meetings around the corner, it is time to move the process

forward. Global patient populatis need international medic@nnabispolicies to

evolve. It is time for the world to know about tingportant research sawunding

Cannabis The paper by Bertha Madras did not follow the structure of the WHO guidance
document for reviewing psychoactive substances nor did it provide the requested

information. Thus, the paperas not officially reviewed by the committbecause it was

deficient in a number of categoridsis our hope that this document can guide the WHO

ECDD, as well as help guidheCNDO6s recommendati ons to UNGAS:!
roadmap for addesingCannabispolicies as they relate to the Single Cami@n Treaty.

This report will examine the vast reseglaion the therapeutic value @annabis as well

as accurate accounts of toxicology and related public health concerns based on research
that use standardized preparations@dnnabis It will explore how the endocannabinoid
system and cannabinoids watkhelp people witlCancer, Nausea and Vomiting

Induced by Chemotherapy, HIV/AIDS and HepatlfisNeuropathic Pain, Hepati{s

Virus, Chronic Pain, Multiple Sclerosis, Movement Disorders, Arthdtis,z hei mer 6 s
Disease, Epilepsy and Seizure Disorders, Glaucoma, Psychiatric Disorders, Suicide and
Suicidal Ideation, PosEraumatic Stress Disorder, Gastrointestinal Disorderaell as

those who suffer from chronic or neuropathic pain. The report wdlbgth a summary

of the variety of way€annabisis controlled nationally and internationally and the

policies that are needed to make safe and legal access to n@zdinabisavailable to
everyone.

The following document was written using over 30@rehces and has been reviewed by
dozens of exp#s and stakeholders of medi€2dnnabis After an initial draft was
completed, the document was peeviewed by a core review board of seven experts
around the worldTheir input was included into the second draft, which was created for
the Americans for Safe Access (ASAational Medical Cannabidnity Conference

2016: A Conference on Harmonization of Global Cannabis Policy and Awtidon

March 1822, 2016,in Washngton, D.C.ASA is the largest medic&@annabispatient
education and advocacy organization in the U.S. and a founding member of the
International Medical Cannabis Patient Coalit{tMiCPC). Participants ithe conference
were given the chance to peemew the document.

Participants included patients, advocates, public health experts, lobbyists, scientists,
medical and legal professionals, and other industrycasss in the field of medical
Cannabis During the conference, a special session wassalsaside for a stakeholder
document review to address the comments of the participants of the conference. The
stakeholder review includegltient advocat medical and industry professiogal
researchey parens, and veteras

.\:{ Americanskor
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There is enough inforniian in this document for weighing the decision on whether or
not to move forward with a rescheduling prdues forCannabisandCannabisproducts.
The report includes special attention paid to side effects, adverse events, toxicology,
public health concerns, and therapeutic efficacy. The benefits a€ah€aannabis
outweigh the risk wheadministered under supervision of a physician @adnabis
products are provided with adequate quality control and standardization.

Considered by many as the standard theoretical framework from wiaichlyz ethical
situations in medicinghefour basic principle®f health care ethics are autononustjce,
beneficence, and nemaleficence. The empirical and clinical evidence provided in this
report demonstrates that by safeguarding access to medi€alnnabis the basic
healthcare rights of patients are restricted. When there is no legal andcese
available, patientsay be forced to buy unsafe produfctsn the unregulated illicit
market By keepingCannabisillegal, medicalCannabispatients become criminals. This
rises to the level of public health concern when patients are unable tesacsafeand
legalmedicine.

While the evidence th&@@annabiss medicinally useful is debated, there has yet to be a
single documented case of an ovesglor any evidence that a lethal dose exists for
humans. However, in many areas of the w@thnabiss still considered unsafe while
other countries consid€fannabisan effective and safe treatment for a variety of medical
conditions.

Our understanding of the therapeutic vadfi€annabishas changed dramatically since
1935.1t is time for international medic&annabispolicies tobebased orscience and
not ideology, and to reflect the experience and input of patients, clinicians, and
researchers

.\:{ Americanskor 5
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(1) Substance identification by ¢t¢hémroalki on
or other common name and trade names, ot her
Abstracts Service (CAS) registry number

Cannabisg(CASregistry number 80634-7) is a member of th€annabaceaé&mily,
together with another weknown member of  family, hops Humuluslupulug. The
Cannabisplant produces compounds known as cannabinoids or phytocannabinoids,
including tetrahydrocannabinol (CAS registry number 1083), cannabidiol (CAS
registry number 139589-1), and over 100thernontoxic structurally related
compounds.

This document refers ©Gannabisas defined by the Single Convention, Article 1,
Paragraph 1(b), fACannabis means the fl ower.i
(excluding the seeds and leaves when not acaaiag@ by the tops) from which the resin

a

N

has not been extracted, by whatever name t he

(2) Chemistry, including generadndnformati on

properties

Cannabinoidsire a classr group of related compounds conisigiof more than a
hundred terpenophenolic compour(dsrrently 144 have been documenteddst
commonly associated with the pharmacological activitg@afnabis Cannabinoids
mainly exist in theCannabisplant as carboxylic acids and are converted torakut
analogs by light and heat while in storage or when combudtkd alkyl group at the
third carbon atom is considered an important site in substragptor interactions.

This group is typically a pentyl for example, irgd-tetrahydrocannabinotg-THC),
cannabigerol (CBG), cannabidi@BD), and cannabinol (CBN)but can also be a
propyl, in which case the compounds are named by attaching the-safiix to the

name of the pentylated analog, e.g., tetrahydrocannabivarin (THCV), cannabidivarin
(CBDV), cannabigerovarifCBGV), and cannabivarin (CBNW) butyl (THC-C4, CBD
C4, and CBNC4) ormethyl (tetrahydrocannabiorcaannabidiorcol, and cannabiorcol).

Cannabisplants typically exhibit one dhe three main distinctly different chemotypes

based on the absolute and relative concentratiog®®HCA, CBD, andCBN (after

conversion from the respective acids). Some researchers refer to these as THE or drug
type, intermediate type, and fibgpe®“. Plants with more rare chemical profiles have

been established, including 8epredominant in CBGr THCV, and those lacking any
cannabinoids, foa total of five general typg& The mean content @f-THC, (including

o Stetrahydrocannabinolic ac[d?-THCA]), in the THCApredominant plant material

has been increasing in the past few decades, due to changes in cultivation techniques and
selective breeding.

The cannabinoid profile i s a/fafdenatarigd most by
followed by environmental and other factors, such as light intensity, light cycle,
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temperature, and fertilizatié Cannabinoids are produced in glandular trichomes

disr i buted across all epidermal surfaces of t
distribution of glandular trichomes and, hence, phytocannabinoids varies widely, from

the lowest concentrations found in stems to increasing amounts in large leaves,

subtending leaves of the infl@®ences, and to the highest centrations found in female

flower bracts.

Cannabinoids are highly lipophilic, permeate cell membranes, and have the ability to
cross the bloodbrain barrier both when inhaléde., vaporizear smokedyand ingested.

(Epse of convertibility into controlled subs

Currently available standardized preparation€afnabishave been found to have a
verylow potentialto be converted into controlled substanckabuseand there is no
supportingevidence of street marlssxistingfor suchpsychoactiveoreparationd Two
examples of this are dronabirasid nabiximols. Dronabinol is amal preparation of

THC, isolated from th€annabisplant or synthetically produced. Nabiximaie a

recently license€annabismedicine, approved and available2in countries, that

contains equal amounts of THC and the synergistieimtmxicating CBD.Dronabinol

has also been proposed, and has demonstrated efficacy in limited trials, as a treatment for
Cannabisuse disordef$. There were no available pesviewed reportsocumenting a
street market or conversion of medi€annabisproducts distributed through pharmacies
and dispensargein Canada or Holland at the time this report was written.

Whole plantCannabisstrains that are inhaled can contain varying ratios of active
constituents, and thus may vary in a range of effaots may therefore have a higher
potentialfor conversiorinto othercontrolled substancésandronabinolor nabiximols?.
CBD also demonstrates a low abuse potential and hasheamto notenhance
significantlythe renforcing effects of THC or positive subject effectsCannabis?.

However, m cases of diversion ¢fiesemedicines have been repoitetihis reassuring

profile is consistent with clinical experience ofottotemic THCGcontaining medicinek

nabilone and dronabindlwhich have been available by prescription for decddis
summationpublished research articlesporta bus e or di version as fAr a
andthe street market for thegesychoactivaelrugswas determined to be very low, if it

exist$14

(4General pharmacology, including pharmacokir

Humans have used drugs derived from plants since time immemorial. For millennia, the
opium poppy Papaver somniferuntfjas been utilized to lessen pain and suffering and to
produce euphortd Similarly, humans have used tBannabisplant Cannabisspp.

Sativa, Indicapr Ruderalis)for thousands ofgarsi to reduce pain, control nausea,
stimulate appetite, control anxiety, and produce feelings of euphatihile the
neurochemical systems that produce the effects of opiates are separate from those

.\:{ Americanskor .
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responsible foCannabi®  aity, bathwof thesaaturally occurringnaterials rely on a

complex internal system of receptors and biochemical messengers to exert their effects on

our brain and bodies. The science of a dist.i
new discovery, wlth continues to reveal a remarkable number of comparatively safe

therapeutic potentialities.

The first cannabinoid, cannabinol, was isolated in 1899 and its structure elucidated in

1940, but it was not until 1964 thBHC (the (-)-trans-gP-THC isomer),the

psychotomimetically active (primary euphoriant) substan€gainnabiswas isolategd

and its structure and absolute configuratietermined’?*. The cannabinoid compounds

are derived from real cannabinoid compoundfeplant, cannabinoid acids. The first

one, cannabidiolic acid, was isol &%&d and i d
Since the discovery of THC, researchers have made samgetling discoveries. These

discoveries help us to better understand how andGemnabisand cannabinoibased

medicines have proven to work so well, for so many diverse matadiee evidence

that these substances have the potential to be medicinally useful is overwFedting

The therapeutic benefits of tkannabisplant is derived from the interactions of its
constituent cannabinoid molecules with the human body's own endocannabinoid system
(ECS). The receptors of the ECS were digzed by Dr. William Devane in 1988

After this discoveryD r . L u misolateHl endogagnabinoids from mammalian
brains®3,

The ECS modulates multiple and complex signaling pathivaysystem responsible for
regulating a variety of key physiological processes including meagrmood, memory,
appetite, and path

One of the worl ddés | eading cannabinoid resea
comprehensive description of the ECS and its importance to a variety of physiological
functions:

fiThe analgesic and palliative effects of the cannabis and cannabinoid preparations have
been amply reported over t hetspeauifromgener ati on
combination of receptor and nerceptor mediated mechanisms. THC and other
cannabinoids exert many actions through cannabinoid receptepsptgin coupled
membrane receptors that are extremely densely represented in central, spinal, and
peripheral nociceptive pathways. Endogenous cannabinoids (endocannabinoids) even
regulate integrative pain structures such as the periagueductal gray matter. The
endocannabinoid system also interacts in numerous ways with the endogenous opioid
and vanillod systems that can modulate analgesia, and with a myriad of other
neurotransmitter systems such as the serotonergic, dopaminergic, glutamatergic, etc.,
pertinent to pain. Research has shown that the addition of cannabinoid agonists to
opiates enhances amgdsic efficacy markedly in experimental animals, helps diminish the
likelihood of the development of opiate tolerance, and prevents opiate withdrawal.
o¥q AmericansfFor
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Researchers have suggested that a clinical endocannabinoid deficiency may underlie the

pathogenesis of maine, fibromyalgia, idiopathic bowel syndrome, and numerous other
painful conditions that defy modern pathophysiological explanation and lack adequate
treatmenf®o

More than 20 years since researchers began denglapiunderstanding of the ECS, two
types of cannabinoid receptdr€B1 and CB2 have been identified, setting the stage
for discoveries that have dramatically increased our understanding @ davabisand

its many constituent cannabinoids affect thenan body’*8 CB1 receptors are found
predominantly in the central nervous system, particulartige brain, and in organs and
tissues such as the eyes, lungs, kidneys, liver, and digestivé fFaetbrain's receptors
for cannabinoids far outnumber theepence of all other neurotransmitter receptors
combined.The relative safety a€annabisis, at least in part, explained by the fact that
these otherwise numerous cannabinoid receptors are virtually absent from those regions
of the brainstem responsiblerfvital functions such as breathing and heart control. In
comparison, CB2 receptors are primarily located in tissues associated with immune
function, including the spleen, thymus, tonsils, bone marrow, and white blood. cetis
ECS consists of more thqust CB1 and CBZannabiscompounds such as CBilso
interact with serotonin (i.e., 5HZ) and adenosine (i.e.2A) receptord®>*®. There ara
number of orphan receptdisatare recognized as novel therapeutic tartfetsalso
appear tglay a role inCannabispharmacologif>°.

Ongoing research is helping scientists and physicians to increasingly understand the
crucial role of the ECS in regulating a variety of key bodily fumgicdAs best noted by
the researcher who first isolated and identified TTHQr. Raphael Mechoularinthe

discovery of the ECS has generated a great deal of interest in identifying opportunities for

the development of a wide variety ©&nnabisbased and syhetic cannabinoidergic
therapeutic drugs>®3,

(5TWxicol ogy

The field of bxicologyand related areas of studyist to define and codify the toxic

effects exerted by administered drugs on the body and mind. The toxicology associated
with Cannabisadministration in humans has besttensively measured, via numerous
pre-clinical and clinical studies. Using batteries of standardized tests, each study sought
to compare brain health, function, and/or cognition of an individual affected with
Cannabig o t hat of a @ mdividme®*’l yo functioning

There has been a historical and intensive effort to address those public health concerns
related to the use @annabisand its effets on cognitioA Negative effects on cognition

or brain health (i.e., @t o xstatisticallgdsighifieant s )
deviati on f r o % Fhisimean is caicllabed oy uamtifying a battery of
neuropsychological tests (i.e., memory, emotional cueing, and coordination tests) and
brain imaging techniques (e.g. computed tomography [CT] or magnetic resonance
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imaging [MRI]). Whereas the former is useful for assessing aberrant behavioral, motoric,
and learning effects, imaging is most useful in determining any abnormalities in physical
brainstructure and/or function caused by the intake of a drug.

Since concerns @@annabistoxicity were first raised over perceivedgative effectsf
Cannabison brain health, unbiased investigation has remained somewhat problematic
due to restrictions andectives of traditional funding sources as they relatéaonnabis
research %6, Whennegative ideological rhetoric gugdhealth policy, rather than

empirical scientific findings, reports of outcomes are often exaggerated or distorted prior
to public presentatidr?>¢®%8, Further, the results of extensive animal research may not
appropriately represent the complex realities found in human populations, and thus
proper human studies must be adeglyatontrolled and conducted to define actual
toxicology®.

Hence, the focus of thigportis derived from evidence generated by controlled human
studies, with a preference towards investigations of standardized preparations of
Cannabisof known purity, provenance, content, and pharmacokinetic profile, over
studies thaare not properly contrat for variables or thato not includeany dose
response, neuroimaging, neurochemical, or anatomical correlates.

An overview of existing research on the subject of potential harm to human brain health
from the effects o€annabisis provided below.

Evidence Regarding Toxic and Lethal Dosing of Cannabis Preparations

A lethal toxic overdose dfannabisor its preparations has never been documented, nor
has there ever been evidence that an attainable lethal dos@atwfannabinoids exists for
humans. In Bsic research, human primary brain cells, cultimedtro, exposed to
excessively high amounts of THQhe primary active compound found@annabisi -

do not suffer any measurable toxic effects such as apoptosis or nécrosis

Drugs used in medicine are routinely given what is called an’LOrhe LDso rating

indicates at what dosage 50% of test subjects receiving a drug will die as a result of drug
induced toxicity. Whereas toxicological investigations are meant to evidence ghefLD

a drug, currently there is no known kdeither forCannabisor for anyof its major
components in humans. While a number of studies ati@mptedo determine an

appropriate LIgo rating forCannabign test animals, researchers have continuously been
unable to give animals enough natu€annabisto induce a death.

At presaent, it is estimated that tHeumantoxicity of Cannabiss around 1:20,000 or
1:40,000. In layman terms, this means that in order to induce deagimnabissmoker
would have to consume 20,000 to 40,000 times as if@aanabisas is contained in one
Cannabiscigaretté® 4,
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According tothe US. Drug Enforcement Administration (DEAgaring testimonials, the
accepted theoretical calculations for ansb.Bf Cannabiswere originally derived from a
1969 article byroddMikuriya, MD, which originated from a twgpage 1968 position
paper (withait attributed authors) in thilurnal of the American Medical
Associatior®’® In his paper, Mikuriya also estimated the lethal dose§#&mmabisbased
on references to two previous papers by Ldéwe Neither prior to, norisce, has there
been any redife evidence of a humaB@annabigtoxicity-induced death to validate

Mi kuriyadssesti mated LD

A U.S. National Institute on Drug Abuse (NIDAuppliedCannabiscigarete weighs
approximately 0.9 g. Therefora person woulthave to consume nearly 1,500undsof
Cannabiswithin a 15minute period to induce a theoretically lethal response. Unlike
opiatesCannabiscompounds, such as THC, do not depress respiration and cannot
depress respiratory drive due to sparse receptaitgiém medullary respiratory centers
of the human braf$®% In practical toxicological term&annabisalone simply cannot
induce a lethal outcome as a result of drelgted toxicity.

Summary of basic toxicology Based on current understanding of basic toxicity research
I sedation, cytotoxicity, genotoxicity, eficCannabisand its components seem to have a
uniquely wide safety mardit®%. To date, there has never been a single-gadLmented
case of hman fatality attributable to an overdoseGannabisor its components, and no
experimental or noextrapolated Ly can be attributed ta toxic or lethal overdose of
Cannabisor a preparation thereof.

Clinical ToxicologicalStudies of Cannabis and Bratunction: 1Q and Psychological
Tests

Numerous assessments of brain function and IQ have been carried out in cohorts or

groups studied from nearly every part of the world. The available evidence on effects of
Cannabison the brain come from wideanging human studies in the Caribbean, Latin

America, North America, the Mediterranean, South Asia (Australia, New Zealand) and

Europe. Most studies find a significant difference in brain function related to current

Cannabisuse (i.e., the day of the test), but shmwconsistentreproducibleor

significant longterm effects when study participants remain abstfaeResults ofong-
termCannabisuse on brain healthreoftenconfusing andhot statisticallysignificant As

one clinical researcher noted inarevyi@c ur r ent human observations
marijuana Cannabi$ on development are sparse and contradiétory

A review and summary of the existing human clinical evidence is provided below:

Clinicians in Jamaica administered a series of 19 neuropsychological tests to both chronic
Cannabisusers and naive controls with no major differences between groups, #natept

the Cannabisusers scored significantly higher on the Wechsler Adult Intelligence Scale

(WAIS) Digit Span performance (p<0.65) The aut hors concluded th
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evidence that longerm use ofCannabisis related to chronic impairméf .

A study of [Cannabi$ hashish users and naive controls, matched for age and socio

economic status, noted no differences in totelPerformance 1Q (PIQ) scores on the

WAIS, but the controls performed somewhat better on three subtests involving

Comprehesion, Similarities, and Digit Symbol SubstitutténHowever, with less than a

7 PIQ difference, normally found in Greece population studies, the authors were led to
conclude that fAthese o0baeddeterotatiomaimentdlo not pr o
abilities in hashish usé¥s 0

An extensive battery of neuropsychological tests showedammabisinduced

pat hol ogi cal changes in a Costa Rican popul a
uncover significant diffeences between user and nonuser groug&en in those subjects
who had consume@annabisfor over 18 yeaf80 .  Wh e n -umstuflyovesl o w

performed on some of the members of this lasmg coha, initially there were
significant differences claimed, but a subsequent critical analysis of the results reported
that the effects were reduced below a meaningful statistical signifi€dhce

Another stug investigated the effects @fannabison ficogni ti ve declineo
under the age of 65, over a period of 12 years. Using theM&ntal State Examination

(MMSE), the study evidenced no significant differences in the degree of decline amongst
heavy, light, anchonusers ofCannabis§*®2

The bookCannabis and Cognitive Functioniiga series of summarized studies in

which the author studied subjects usannabisat least twice a week, on average, for a
periodof3yea®. The author stated (p. 227), #fAthe w
the longterm use offannabisdoes not result in any severe or grossly debilitating

i mpairment of cognitive function. o The autho
attentionparameters, including an increased predilection for subtle distraction, loose
associationsand likelihood of intrusion errors during memory tasks. In another review of

cognitive effects oCannabisoy t he same author, it was obser

nsks for most users are not sé&wvere and thei.

A North American study on individuals aged-3b years old divided participants into 3

groups: 1) currerdaily users who had smoké&hnnabisat least 5,000 times, 2) former

users who had smoké&thnnabisat least 5,000 times but had useahnabisno more

than 12 times in the prior 3 months, and 3)-neers, who had not consum@ennabis

more than 50 times itheir live$®. Subjects underwent a2y washout period with

tests performed at 0, 1, 7, and 28 days of abstindnbe. s st udy found that f
virtually no significant differences from control subjects on a battery of 10

neuropsychologicalte$s 6 The authors also concluded tha

not consume€annabis n t he | ast 3 months fishowed no si
control subjects on any tests during testing
cognitive deficits attributable tGannabisuse exist as reversible phenomena, associated
- e ™
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with recentCannabisexposure and not due to any irreversible toxicity.

A New Zealand birth cohort studyvolving 1,037 participant$ound an average drop in

IQ of 8 points (within a somewhat higher degree of variabifityl4 IQ points) at age 38

in Cannabisusers that had used at least 4 days per wegekysnon-users®. The authors

statedia | i mitation is that -yeaanoabisdependemat i nf or ma
and seHlreported frequency dannabisuse with no external validation of use (e.qg.,
biologicalassaysP. 0

Anot her New Zeal and study of 11Cannpgbsr t i ci pant
containing CBD (a second and npsychoactive cannabinoid found in natural

Cannabi3, as well as former users, shesno structural or neurochemical hippocampal

differences compared withcontrtis 6 The experi mental cohort th
and no reported CBD demonstrated tenapy changes in hippocampal volumes, but

these effects were not significant if the users reported @Gangabiscontaining CBD.

The authors stated Ausers exposed to CBD and
on any measuf& o

Most recent findings suggest that low to moderate adoleS@emtabisuse is associated

neitherwith 1Q norwith lowereducational performance once adjustment is made for

potential confounding datain particular, adolescent cigarette tsé sample of 2,235

teenagers padipated in a United KingdorfUK) study, which adjusted for pexposure

to Cannabis cigarette use, alcohol use, childhood mehéllth symptoms, and

behavioral problemgCannabisuse itself was not found to be causally related to lower IQ

or poorer edudai o n al performance. TheCaanalbishseins concl
teenagers may have less cognitive impact than epidemiological surveys of older cohorts

have previously suggesféd

In regards to longerm cognitive effects d€annabisuse, a 2012 literature review of 11
peerreviewed studies evaluatir@@a n n apbténsabimpact on cognitive function of

over 1,000 subjects c onandlytickstedy faileditdreveala esul t s
substanal, systematic effect of loaggrm, regulaCannabisconsumption on the

neurocognitive functioning of users who were not acutely intoxié4ted

Summary: No scientificallysignificantnegativeneuropsychological sequelae haet

been attributable tG@annabisusage. Arguably, some of these studies remain limited by a

number of factors that need to be controlled in futnvestigations. PrimarilyCannabis

use and dosing needs to be confirmed in users with biological and chemical tests, as

i ssues of dosing and patterns of wuse are con
resultsofourmetanal yti c study fail|[s] étfectof eveal a s
long-term, regulaiCannabisconsumption on the neurocognitive functioning of users who

were not acutely intoxicatét .

Review of Toxicology of Cannabis Use in Brain Imaging Studies

.\:{ Americanskor 13
SafeAccess



.\:{ Americanskor
SafeAccess

A Conference on Harmonization of Global Cannabis Policy and Actibtarch 18-22

Several studies have looked at small patient cohorts and have failed to find evidence of
either permanent or consistent types of brain damage, abnormalities, structural brain
changes, obrain tissue volume of either white or grey m&#&t'°2 Human studies on

brain structurahind functionathanges employing CT scans or MRIs are summarized
below.

A 1977 study employed CT scans on 19 men with long durations of Rzannabis
usage. Resultshowed no significant changes in either the ventricles easadhnoid
space¥. The authors criticized a prior study for lacking controls on antecedent head
trauma or other causes of neurological dartfgia the same issue of tdeurnal of the
American Medical Associatioan additional study on another cohort of 12 heavy
Cannabissmokers displayed no Cbaormalities®*.

In 1983, brain CT scans were studied from 12 subjects who smoked moregtbén 1
Cannabisdaily for 10 years. Out of the 12 subjects, only 1 subject with a concomitant
history of alcoholism showed anyradrmalities compared to contréé1°3

In 2000, no abrmnalities were ascertained in a study that employed automated imaging
analysis with MRI to examine 18 young/hedvgnnabisusers. The authors stated
Afrequent marijuana use does not produce
detectable global or remmnal changes in brain tissue volumes of gray or white matter, or
both combinetf*. 0 One of the | eaChnnaby ecxopgenrittsi vien

and dependence, Dr. Nadia Solowij, stated

evidence from human studies of atyuctural brain damage following prolonged
exposure to cannabinofd

A 2015 study based in Coloradl@a U.S.state that allow€annabisuse for qualifying

adultsi examined brain morphology (via volume measurements) in a sampleadtiz9

daily Cannabisusers versus 29 narsers, and a sample of &Qolescentdaily users

versus 50 nomsers®. The researchers measured the following areas and structures of
the human brain, each understood émlsociated witGannabisuse, as follows: the

grey matter, nucleus accumbens, amygdala, hippocampus, and cerebellum. The results
showed no statistically significant differences between daily users angseos) in

either volume or shape, inanyregidnoi nt er est . The authors
indicate that, when carefully controlling for alcohol use, gender, age, and other variables,
there is no association between marijuana use and standard volumetric or shape
measurements of subcortical struesft®. o

Summary of toxicology and brain studiesClaims of brain damage and cerebral

atrophy are not supported by current evidence. When controlling fiimeye variables

such as age, gender, and history of alcohol use, research has not been able to show any
association between the useGznnabisand changes in subcortical structdfes
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(GAdverse react,(dDepeindemcmampadnlbnonseabpbotenti al
(These sections are groupedether as the research is iatelated, as clinical studies

with humans often measure the degree of dependence and abuse potential in terms of

adverse reactions.)

Cannabisdependence dCannabisuse disorders are an increasingly recognized problem,
pi nci pal | y-THQ*PS \Althoughostandapdize@Gannabispreparatios such as
nabiximols dronabino] andflower tops (Bedrocan; Dutch Cannabis) have a very low
street value and diversion is raagl THC containing medicineshare alependence

liability. However, fundamental differencesistbetween patients receiving licensed or
regulated medicine armbmmercial/recreational smokersCannabisobtainedn the

black market!%. Of clear significance are variatis in active cannabinoid and other
constituentsandpurity. There is also a fundamental difference innttugivationsof

users; recipients of a medicine typically seek to relieve their symptaimsut

experiencing cognitive disturbari€é

Currently available standardized preparation€ahnabishave been found to have a

very low abuse potentialwo examples of this adrorabinol an oral preparation of

THC isolated from th€annabisplant, and nabiximo|sa recently license@annabis
medicine, approved and available in 27 countries, that contains equal amounts of THC
and the synergistic neintoxicating CBD.Dronabinolhas o0 been proposed, and has
demonstrated efficacy in limited trials, as a treatmen€Camnabisuse disorders.

Cannabisstrairs that are inhaled can contain varying ratios of active constituents, and
thus may vary in a range of effects and may therefore have a higher abuse potential than
dronabinolor nabiximolg!. CBD also demonstrates a low abuse potential and has been
shownto not significantly enhancthe effects of THC or positive subjaee effects of
Cannabid?.

The incidence of intoxication and euphadiaring clinical trials of nabiximolbas been

very low, reported by only 2.2% percent of patiéhtSignificant toleance was not
recorded during longerm dosing, and abrupt withdrawal from letegm use produced

only mild and transient disturbance of sleep, mood, or appetite in a minority of subjects
with no concomitant withdrawal syndrofhe

No cases of abuse diversions of these medicines hdea®en reported. This reassuring

profile with regard to abuse potential is consistent with clinical experience of two totemic
THC-containing medicinet nabilone and dronabindlwhich have been available by

prescription for decad&s In published research articles, abuse or diversiogpisrted as

Airare and isolatedo and no evidence of stree

In an abuse liability study of experiend8dnnabissmokers, higher doses of nabiximols
did show evidence of abuse potential in comparison with placebscbred consistently
lower on a doséor-dose basis than dronabinol. The apparent difference in risk profile is
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likely a consequence of the presence of CBD in wlialenabispreparations. In brain
imaging and cognitive studies, participants reporting fiséaonabiscontaining a

significant contenbf CBD hawe been demonstrated not to diffieym control subjects

with respect to either brain volume or reported results on a battery of neuropsychological
tests. The evidence to date suggests that abuse orddewe of standardized, regulated,

or licensedCannabispreparations is likely to occuanly ina very small proportion of
recipients.

Summary: Compared to nabiximolgihaledCannabispreparatios have a higher abuse
potential. Nabiximolsalsoexhibits less norserious psychological side effects as
compared to oral THC preparations suchlmmabinof?1% Although thepresence of

THC in Cannabisbasedpreparations codllead toabuse or dependence, thisssibility

has not yet emerged with significance in clinical trials of standardized preparations of
Cannabisadministeredria eithertheoral ororakmucosal route. This ared
investigationwould benefit from furtheexploration in greater detail aihaledCannabis
preparations.

Serious and No#serious Adverse Events and the Use of Medical Cannabis Preparations

Underinternationalguidelinesa fiser i ous adverse evento is de
medical occurrence thatquires admission to a hospital or prolongation of an existing

admission, causes congenital malformation, results in persistent or significant disability

or incapacity, idife threateningpr resul ts in death. A finonser:i

defined as my untoward medical occurrence in a patient or participant; the event need not

have a causal relation to the treatment. The guidelines of the International Conference on

Har moni zation define the 6dexpectednessd of a
adverse event is one for which fithe nature o

applicable product informatid®1% o

A recent investigation on@hortof 215 individualswvith chronic norcancer pain
examined th safety issues of standardized herb&annabisproduct (12.5% THC)The
standardize€annabiswas dispensed tligible subjects for a ongear periodThe
cortrol groupconsisted of participantsith chronic painwho were not dispensed
Cannabis The primary outcongemeasuredonssted of serious adverse events and-non
serious adverse evengecondary safety outcomes included pulmonary and
neurocognitive funabn and standard hematology, biochemistry, renal,,|med
endocine function. Otheparameters included pain and other symptoms, mood, and
quality of life. The median dailannabisdose was 2.§/d. There was no difference in
risk of serious adverse eutsbetween groups. Medic&8lannabisusers were an
increased risk of neserious adverse eventat thesevere mild to moderate. There
were no differences in secondary safety assessnidmsaauthors conclud@éy his study
suggests that the adverseeefs of medicaCannabisare modest and comparable
guantitatively and qualitatively to prescription cannabinoids. The results suggest that
Cannabisat average doses of 2.5g/d in curr€@ahnabisusers may be safe®%o
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Thenext set ofdentified adverse events discussed and used in the subsequent text were

part of an investigation thabdedthe adverse events thehighest standard oéporting,
accordingtothdde di c a l Dictionary for Regul atory Act
classeso andMfpoeVerrkedcaerms of data extrac
coding according to the Mazl Dictionary for Regulatory Activities were verified by a

medically qualified reviewer.

Numerous reports have attributadverse effects tGannabisas arnassociated risk factor

for psychosis and neurocognitive efféét&lany of these reports either focus on
recreational uswithoutrequiring a standardizegdannabisproduct, or do not employ
biological assays to confirm and assessmeCannabisuse in participangé 103113114

The research summary and review below consists mainly of controlled, blinded studies
on adverse events concerning med€ahnabispreparations.

A metaanalysis of 31 studies (23 randomized controlled trials and 8 observational
studies) included an analysis@annabisside effects (such as dizziness and acute
anxietyf®. Cannabismedicines includd in the analysis comprisedani oal-mucosal
Cannabisspray preparation (nabiximg|soral THC (dronabinol), and oral THCBD.

The median duration @annabisbased medicine exposure was 2 weeks (ranging from 8
hours to 12nonths). The metanalysis identified a total &f,779 adverse events reported
amongst participants assigned to the intervention.

Most of the adverse events, 4,615 (96.6%), were not setidumorgst these studies, the
most commonly reported neserious side effect was dizziness (15.5R@wever, the

study did find 164eriousadverse events. The most frequent categories of serious
adverse events among medi€alnnabisproduct users were respiragdil6.5%),
gastrointestinal (16.5%), and nervous system disorders (15.2%), whereas nervous system
disorders were the most frequently reported ambagontrol groug30.0%). Relapse of
multiple sclerosis (21 events [12.8%]), vomiting (16 eve®i8%)]), and urinary tract
infection (15 events [9.1%)]) were the most commonly reported serious adverse events
among people assigned to receive medizinabispreparations. There was no evidence
of a higher incidence of serious adverse events following medaalabisuse

compared with controls among a matzalysis of adverse events and mediZahnabis
preparations.

In January of 2016 clinical trial with a synthetic modulator (BIA 4174) of the
endbcannabinoid systemas abruptly interuptééf. This synthetic drug inhibited the
activity of fatty acid amide hydrolase (FAAHhe enzymeesponsible for the
degradation of the endocannabinoid anandamide (AEA, arachidonoyl ethanolamide), thus
increasinghe concentratiogiof AEA available to stimulate the endocannabinoid
system®. All of the pharmaceutical companies with active programs testing FAAH
inhibitors voluntarilysuspendetheir trials after the disastesf BIA 10-2474 from the
Portuguese pharmaceutical company Bial, whose phase | study in healthy subjects in
France left one person brain dead and five others hospitafized
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FAAH is also reponsible for the degradation of many other fatty acid amides in the brain
and body. Inhibiting FAAH not only increases the concentration of anandamide, but also
the concentrations of other fatty acid amid&sAs the mechanism of action is entirely
different from that of THC, which binds to cannabinoid receffpsynthetic modulators

of the endocannabinoid system should be seen as entirely different to cannabinoids or
Cannabisn terms of their potential side effects and should be judged separately.

Summary: Shortterm use oexistingstandardizednedicalCannabisandCannabis
productsappeato increase the risk of neserious adverse events. Risks associated with
long-term Cannabisuse are poorly characterized in published clinical trials and
observationastudieshhowever the cognitive effects observed in letegm users do not
appear to be permanent in nafar&Vith the exception of very limited studies on
synthetic endocannabinoid system modulatGesynabismedicines do not appear to
cause significant serious adverse events. Threesabimmarizing documented effects
on controlled studies with a standardized preparatic®aohabisare provided below.

Table 1 Sde Hfedsof the Cannabis Extract Saivext

Ea and labyrinth disorders

Vertigo 4.3% 1.4% 2.3%
Eye disorders
Blurred vision 2.2% 0.3% 1.1%
Gadrointestinal disorders
Constipation 2.2% 0.7% 4.2%
Diarrhea 3.0% 1.5% 11.5%
Dry mouth * 7.9% 2.4% 8.3%
Nausea 10.6% 5.3% 12.8%
Oral discomfort * 2.6% 2.7% 2.9%
Oral pain  * 3.3% 3.9% 7.7%
Vomiting 2.6% 1.5% 6.0%
General disordersand adminigtration ste conditions
Application site pain * 3.3% 3.4% 5.0%
Fatig ue 13.0% 7.8% 10.1%
Feelingab normal 2.6% 0.5% 3.2%
Feeling drunk 4.5% 0.3% 4.4%
Asth enia 5.1% 2.2% 3.9%
Metabolismand nutrition disorders
Increased appetite 2.0% 0.5% 0.9%
Nervous sysemdisaders
Balance disorder 2.5% 0.7% 4.2%
Disturbance in attention 4.5% 0.0% 4.4%
Dizziness 32.0% 10.2% 27.6%
Dysgeusia 4.7% 1.7% 8.0%
Lethargy 2.2% 0.9% 3.3%
Somnolence 8.9% 2.7% 8.2%
Pychatric disorders
Disorientation 4.8% 0.9% 3. 5%
Euphoric mood 2.6% 1.0% 3.8%

Source:  Physician product information for the use of Sativex in the UK (GW
Pharmaceuticals)
1 Possible application site reaction.
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Table 2 Adverse Events Observed in Multiple Sclerosis (MS) Patients Using Cannabis Extract
(Cannador, Synthetic THC (Marinol; ), or Placebo

Dizzy or

lightheadedness

Sleep 35% 40% 33% 8% 8% 9%
Spasms or stiffness 34% 33% 33% 14% 15% 14%
Gastrointestinal 30% 37% 20% 9% 12% 7%
tract

Miscellaneous 28% 30% 22% 7% 7% 7%
Pain 26% 24% 32% 10% 17% 10%
Dry mouth 26% 20% 7% 2% 1% 1%
Weakness or reduced 25% 23% 20% 10% 12% 16%
mobility

Bladder 24% 26% 23% 10% 12% 15%
Infection 15% 16% 17% 9% 11% 11%
Tremor or lack of 12% 10% 8% 5% 2% 2%
coordination

Depression or 10% 9% 8% 6% 6% 5%
anxiety

Numbness or 9% 7% 7% 5% 4% 4%
paraesthesia

Vision 6% 8% 2% 2% 2% 0%
MS-relapse or - - - 5% 6% 6%
exacerbation®

Falls* - - - 4% 7% 3%
Memory or - - - 2% 2% 1%
concentration*

Other skin problems* - - - 1% 5% 6%
Pressure sores* - - - 0% 1% 3%

T Cannabis extract contained 2.5 mg of A°-THC equivalent, 1.25 mg of CBD, and 5% other
cannabinoids per capsule.

* Not measured in the short-term study.

Source: Zajicek et al. (2003, 2005).

Table 3 Side HfedsObserved ina Stte Clinical Trial onOral THC and Smded
Cannabis Conducted in California in the 1980s

Dry mouth 56.5% 44.8%
Sedation 52.1% 64.0%
Dizz iness 33.1% 26.8%
Ataxia 27.1% 12.8%
Elated mood 26.6% 24.4%
Confusion 26.6% 31.6%
Anxiety 20.2% 18.8%
Depressed 18.1% 13.2%
Perceptual 15.9% 22.8%
Fantasizing 10.7% 11.6%
Orthostatic 7.5% 12.8%
Panic/Fear 7.5% 7.6%
Tachycardia 6.4% 10.0%

Source : Musty and Rossi (2001).

Toxicology, Adverse Events, and Abuse

While few significant negative health sequelae are attributable tetdongCannabis

usage, ongoing human use of cannabinagimedicine will continue to elucidate the
emergence of negative effects. Clinically relevant risks and public health concerns
associated with lorterm cannabinoidise have yet to be satisfactorily demonstrated,
perhaps due to the comparatively mild withdrawal effects of THC, its primary active
compound. Based on current understanding of basic toxicity res€achabisand its
components seem to have a uniquely wide safety margin. Notably cannabinoids do not
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depess respiratory drive, unlike opiatesTo date, there has never been a single
documented case of human fatality attributable to an overdd@sanofabisor its
cannabinoids. Results of medaalytic studies have thus far failed to reveal any
substantial, systematic effect of lotgrm, regulacCannabisconsumption that is not
reversed by abstinence.

Pulmonary issues associated witannabissmoking include chronic bronchitis,

particularly chroniccough,and sputum production, with more variabféects on

wheezing and generally negative effects on breathlessness. However, these issues are
avoidable by using vaporizer/volatilizer technology or alternative routes of
administratiod'®12°, Importantly, lifetime use ofannabissmoking is not associated

with an increase incidence of lung cariéer

Another confounding factor affecting a clearer understanding oftknng, chronic
Cannabisuse is the prevalence of serious adverse events concerning un@amarabis
contaminantsLung nfection frombacterialand fungal contamination of plant materials,
lead and other heavy metals poisoning, bronchial irritation from foreign particulate matter
such as tiny pieces of broken glass, concomitant use of tobacco, calamus and other
cholinergiccompound¥?'?¥ some side effects, both serious and-serious, are due to
contaminated products found on the Blatarket.lllicit Cannabisproducts can represent

a significant public health issue, like all compounds available via the black market, and
adulterants might be seen as a clear infringement of the human rights of patients to
procure safe medicine. AccessGannabisproductsmanufacturedinder appropriate

quality assurance/quality control conditidnsuch as those properly standardized
Cannabisproducts now available in 27 countrieare associated with significantly lower
prevalence of negative healtlsiges, both serious and nserious. The illegality of
Cannabiss a threat to the safety of usi@@nnabisas a medicine.®grams for

supporting qualified individuals to acceSannabis global product safety guidelines, or
licensed/regulate@annabigtesting facilities helpo ensure thaherightsof medical
consumersire respected.

How Safe is Cannalits

Research continues to demonstrate @ainabisand its preparations have an excellent
safety profile. According to the Drug Awareness Warning etwAnnual Report,
published by the Substance Abuse and Mental Health Services Administration
(SAMHSA), which contains a statistical compilation of all drug deaths that occur in the
U.S.,not a single death has ever been recorded due to the Gaamdbis

DEA Chief Administrative Law Judge, Francis Young, in response to a petition to
reschedul€annabisunder f eder al | aw Ircsoict mddicatiterrds i n 1988
marijuana is far safer than many foods we commonly consume.... Marijuana in its

naturd form is one of the safest therapeutically active substances known to man. By any

measure of rational analysis marijuana can be safely used within the supervised routine
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of medical caré.

(9Therapeutic applications, extent of therape
use

Developing Protocols for Medical Cannabis

Physiciansand hedh care providerbave recently beguio developclear protocols for
treating patients witiCannabisbased medicines. For example, the University of
California Center for Medicinal Cannabis Rassh (CMCR) in the U.Scompleted a
series of randomized clinical trials with patients and has published their guidelines for
medical car¥* These guidelines suggeisat Cannabistherapeutics, like any other
treatment mode, should be based on careful asses&fithe patient's condition with
consideration for other possible treatments. A possible treatment detcesdor
physicians, similar to those guidelines established bivitagical Boardf Californiafor
doctors (using neuropathic pain as an exajn@alescribed below:

Physicians recommending medi€dnnabisshould:
1. Take a history and conduct a goadH examination of the patient.
. Develop dreatment plan with objectives.
. Provide informed consent, indimg discussion of side effects.
.Periodically evi ew the treatmentdos efficacy.
. Obtainconsultations, as necessary.
. Keep proper records supporting the decision to recommend the use of medical
Cannabis

OO WN

The Therapeutic Potential of Cannabis

Whereas research in theS. has beenibtorically restricted by a prevailing Federal
prohibition onCannabisand cannabinoids in the past, recent global discoveries have
driven interest amongst scientists to investigate the now more than 100 different
cannabinoids thus far identified in tBannabisplant. Entire organizations have
emerged, dedicated to basic medical and clinical research on the cannabinoid molecules.
The International CannabirmbResearch Society (ICRSprmally incorporated as a
scientific research organization in 1991|dsmnannual international research symposia,
and since itsnception,the membership has more than quadruplesiw.icrs.co) The
International Association for Cannabinoids as Medicine (IACM), founded in 2000,
publishes a bweekly newsletter and holdsbgéennial symposium to highlight emerging
clinical research concernir@annabistherapeuticgwww.cannabismed.org. The
University of California established the Center for Medical Cannabis Res€&VikDR)
in 2001 to conduct scientific studies to ascertain the general medical safety and efficacy
of Cannabisproducts. In 2010, the CMCR issued a report on the 14 clinical studies it has
conducted, most of which were Uod and Drug Administratior-DA)-approved,
doubleblind, placebecontrolled clinical studies that demonstrated thatnabiscan
control paini in some cases better than all available alternadfitddore recentlythe
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International Cannabis and Cannabinoid Institi@€() was founded ithe Czech
Republid?®. The goal of ICCI will be to identify, coordinate, and papt global research
priorities for the advancement 6annabisand cannabinoid treatments through a
multidisciplinary evidencéased approach that incorporates innovative tools and
approacheéwww.icci.science)Each of these international reseaotbanizations is
dedicated, at least in part, to properly controlled, metloggtal scientific exploration
into the therapeutic potential Gannabisand the cannabinoids.

Emerging Clinical Data

To date, more than 30,000 modern pestiewed scientific dicles on the chemistry and
pharmacology o€annabisand the cannabinoids have been published, and more than
1,500 articles investigating the body's natural endocannabinoids are published every year.
In recent years, modern gestiandard placeboontrolledhuman trials have also been
conducted.

A 2009 review of clinical studies conducted overy38 ar peri od found t hat
of the 33 published controlled clinical trials conducted inUtfe. have shown significant

and measurable benefits in subjeetseiving the treatmefit © The review's aut |
particular effort to note that cannabinoids have the capacity for analgesia through

neuromodulation in ascendiagddescending pain pathways, neuroprotection, and b
antrinflammatory mechanismisall of which indicate that the cannabinoids found in

Cannabishave applications in significantly managing chronic pain, muscle spasticity,

cachexia, and other variously debilitating conditions.

Currently,Cannabiss most often recommended as a complenmgriaadjunctive

medicine. However, there exists a substantial consensus amongst experts in the relevant
disciplinesi including the American College of PhysicidnthatCannabisand
cannabinoiebased medicines have undeniable therapeutic propertieothidt

potentially treat a variety of serious and chronic illnesses. What follows is a brief,
annotated compilation of the emerging clinical data in support of the therapeutic
usefulness of the cannabinoids.

Cancer

Cancerpatientsundergoing radiation analf chemotherapgftensufferfrom significant

nausea, pain, and other unpleasant side efééth=ir treatmentThe effects of oral THC

and mixed cannabinoid administration has been studied in more than 35 clinical trials for
the treatment of chemothesamduced nausea and vomitiragydmore than 40 clinical

studies have looked at appetite modulation by cannabinoids. Years before any U.S. State
authorized the medical use @annabis a 1991 Harvard Medical School study revealed

that nearlyhalf (44%) of U.S. oncologists were recommend@annabisto their patients

as a way of mitigating side effects associated with cancer treatfnent
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In its 1999 review, the Institute of Medicine (IOM) concluded amhnabiscould be a

valid, safe medicinal alternative for many people living with cad€e&pecifically, the

| OM notes state, Aln patients already experi
gererally ineffective, because of the difficulty in swallowing or keeping a pill down, and

slow onset of the drugeffééd 0 Cannabi noi d me dndsomewbat ar e bo:
easily formulated into both inhalable and suppository formats.

Since the release of the IOM report, new research has been published which clearly
supportghe use ofCannabisand the cannabinoids to curb the debilitating effects of
cancer treatments. In 2001, a review of clinical studies of individuals with cancer,
conducted in several.B. states spanning multiple decades, revealed that inhaled
cannabinoidsnd oral cannabinoids (in 591 and 1,281 subjects, respectively) were
significantly effective antemetics versus the nausea and vomiting of chemoth@Papy
Other studies have come to similar conclusiotisat the active components@annabis
produce palliative effects in cancer patients by preventing nausea, vomiting, and pain
while stimulating appetite.

Beyord these palliative effects, the turigghting properties of the cannabinoids have

also been demonstrated in numerpresclinical studies, withstanding a successful Phase

| clinical study looking at the safety of THC in patients with recurrent brain cance
Researchers have observed that @Athese compou
tumor cells in culture and animal models by modulating keysighaling pathways.

Cannabinoids are usually well tolerated, and do not produce the generalizedfemts ef

of conventional chemotherapté$ 0

Combating Nausea and Vomiting Induced by Chemotherapy

Cannabiss used most often to combat the nausea and vomiting induced by

chemotherapeutic agents, &ell as pain caused by various cancers. More than 35 human

clinical trials have sought to examine the effects of phytocannabinoids or synthetic
cannabinoids on nausea, including several t&8esponsored trials that took place

between 1978 and 19863 In reviewing this liteature, scientists have concluded that,

ATHC i s superior to placebo, anusedamiui val ent
emetic drugs, in its capacity to reduce the nausea and vomiting caused by some

chemotherapy regimens in some cancer patiént®

A 1998 review by the British House of Lords Science & Technology Select Committee
concluded, Acannabinoids are undoubtedly eff
induced by antcancer drugs. Some users of both f@ahnabisitself more effectivE® 0

The House of Lords review was built upon data provided in a 1997 inquiry by the British

Medical Association that further determined that natGeainabiss, in some cases,

more effective than synthetic THCg dronabingf33

Previous clinical work has shown that orally administered synthetic cannabinoids
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(nabilone andlronabino) are superior to dopamine receptor antagonists in preventing
chemotherapynduced nausea and vomiting. Until recently, there was not adequate
informaion available on the tolerability of an acute dose titration of a standardized
whole-plantCannabismedicine; the results of clinical work suggest that rapid titration of
a standardize@annabismedicine appears to be well tolerated by most patients and
efficacious in reducing the incidence of delayed nausea and vot#ftife

Antineoplastic Actions d€annabinoids

Recent scientific advances in the studyh@endocannabinoidystemhaveyielded

exciting new leads for potentially groundbreakianticancer treatments. In the past
decadepreclinicalstudies, conducted both vivo andin vitro, have demonstrated that
different cannabinoidsiight have aremarkableeffect in fighting differentypes of

cancer cells. To date, studies have shdvan ¢annabinoids arrest many kinds of cancer
growths, both through the promotion of apoptosis (a.k.a. programmed cell death) and by
arresting angiogenesis (blocking increased blood vessel production). Cannabinoids have
also been shown to halt the proliféoa, or spread, of cancer cells in a wide variety of
cancer types. Unlike conventional chemotherapy treatniehts work by creating a

toxic environment in the body, and are frequently responsible for compromising overall
healthi cannabinoids have beshown to selectively target tumor cells, leaving healthy
surrounding cells undisturbed.

Cannabinoids and Tumor Reduction

The direct anttumor and antproliferation activity of cannabinoids, specifically CB1

and CB2 agonists, have been demonstratedzerk of studies across a range of cancer
types, including brain (gliomas), breast, liver, leukemic, melanoma, pheochromocytoma,
cervical, pituitary, prostate, and bow&*61>4 Evidenced antiumor activity has led to
regression of tumors, reductions in both vagadgion (blood supply) and metastases
(secondary tumors), as well as the direct destruction of cancer cells (apoptosis) in
laboratory animals anid vitro human tissué8>%8, A 2009 review of recent studies on

the role of cannabinoids amdnnabinoid receptors in the treatment of breast cancer notes
that research on the complex interactions of endogenous cannabinoids and receptors is
leading to greater scientific understanding of the basic mechanisms byaNtaahcers
developg3®"1%8

Cannabinoids have been shown to inhibit tumor growth in laboratory animals in multiple
studiest3":159.160 |n one study, injections of synthetic THC eradicated malignant brain
tumors in onehird of treated rats, and prolonged lifespan in another third by as long as
six weeks. Other research on pituitary cancers suggests that carmtebiay be the key

to regulating human pituitary hormone secrefiti®2

Research published in 2009 found tthegnon-intoxicating cannabinoid, CBD, inhibits
the invasion of both human cervical cancer and human lung cancer cells. By
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manipulating CBD's wpegulation of a tissue inhibitor, researchers may have revealed

the mechanism behind CBD's tunfaghting effects®3. A furtherin vivo study
demonstrated fAa significant i nhibitiond of |
CBD!** The mechanism of the asgancer activity of CBD and other cannabinoids has

been repeatedly demonstrated in both breast and brain ¢&mnt%rs

The antitumor effects of the cannabinoid THC on cholangiocarcinoma cells, an often

fatal type of cancer that attacks the liver's bile ducts, has also been evidenced. A 2009

study f ou n dibitechcalltprolifei@atidi migration and invasion, and induced

cel | apoptosis.o0o Interestingly, at | ow conce
invasion of cancer cells, while at high concentrations, THC triggeredeath in

tumors. In shortTHC both reduced thactivity and thenumberof cancer cells®.

Research on cannabinoids and gliomastype of aggressive brain cancer for which

there is no known cufieholds true promise for future treag¢nts of this devastating
disease. A study that examined both animal and human glioblastoma multiforme (GBM)
tumors, the most common and aggressive form of brain cancer, describes how
cannabinoids minimize gliomal growth by regulating the blood vesselsupply the
tumorg®, In another study, researchers demonstrated that the administration of CBD
significantly inhibits the groth of subcutaneouslynplanted87 human glioma cells in
mice'®3, The authors of the study noted that C&8IBnewas capable of producing a
significant antitumor effect, botim vitro andin vivo, thus suggesting a possible

application of CBD as a viable antineoplastic agent in humans.

The targeted effects of cannabinoids on GBM were further demonstrated in 2005 by
researchers who showed that the cannabinoid THC both selgdatikiddited the
proliferation of malignant cells and induced them to die off, while leaving healthy cells
unaffected®. While CBD and THC have each been demonstrated to possess tumor
fighting properties in isolation, research pulbéd in 2010 shows that the molecules work
better in combination, as CB&hhanceshe inhibitory effects of THC on GBM cell
proliferation and survivai’®. More recent work in mice has confirmed this eniramnc
effect of CBD on THC in cancer cells in animals. The research also tested a THC/CBD
combination with and without chemotlagly in the animals. The research showed that
combinations ofCannabiscompounds can significantly improve the effect of the
chemotherapy agent temozolonfitfe

Similarly, researchers have demonstrated in the last few years the mechanism by which
cannabinoid and cannabineile receptors in brain cells regulate thesés'
differentiation, functions, and viability. This is suggestive evidence that cannabinoids
and other drugs that target cannabinoid recejtargght manage neuroinflammation and
thus eradicate malignant astrocytomas, a type of caficét'’3. Such recent studies
confirm the positive findings of earlier studies indicating the effectiveness of
cannabinoids in fighting gliomas, some of the deadliest known forms of brain
Cance}36,l74176_
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The potential of cannabinoids to fight cancer in humans has also been seen in three recent
large-scale population studies. These studies were originally designed to find correlations
between smoke@annabisand cancers of the lung, throat, head, and neck. Rather,
researchers discovered that the cancer rat€aimhabissmokers were, at worst, seen in

no greater prevalence than in those that smoked nothing aradl many fared

significantly bettet?l. Results of this study suggested that cannabinoids might actually

have a prophylactic effect against cancer development, as seen in {hekietiative

effect now demonstrated bathvitro andin vivo'’’. Lastly, a case report that highlights

the spontaneous regression of brainceas in two teenagers, was associated with current
medicalCannabisusée 8,

HIV/AIDS

Cannabishas provereffective in improving the quality of lives of many individuals

living with human immunodeficiency virus (HN\§nd acquired immune deficiency
syndrome (AIDS). Cannabincldla s ed medi cine is wuseful for ¢t}
effectsi to help manage appetiigss, wasting, nausea, vomiting, pain, anxiety, stress,

depression, and other concomitant symptoms associatefatitthe diseasandthe

antiretroviral regimen used to treat it. As many as one in four people living with

HIV/AIDS useCannabisfor medica purposesn the US17®,

An international group of nursing researchers determined from a longitudinal, multi

country, multisite, randomizedontrol clinical trial thatCannabiss frequently used to

manage the six common symptewf HIV/AIDS. A 2009 study found that a significant

percentage of those with HIV/AIDS fifdannabisto be efficacious for treating their

anxiety, depression, fatigue, diarrhea, nausea, and peripheral neuropathies. Researchers
noted that 0 mariuanar rateihas effdctivé asypreseribed or over the

counter medicines for thé& majority of common

In addition to the debilitating symptoms of the disease it€aliinabishas proverto be
effective in controlling the unpleasant effects of the drugs used to treat HIV/AIDS.
According to a 2007 study, people living with HIV/AIDS who @&nnabisto combat

the sideeffects of the Highly Active Antiretroviralherapy (HAART therapy) are
approximatelythree timesnore likely to remain on their prescribed drug therapies than
those who do not usgannabs'8L.

In the 1970s, a series of human clinical trials establishetratabiscan stimulate

food intake and thus, can cause weight gain in healthy voluritegiiading confirmed

by numerous subsequent studies. In a randomized trial in people liNM&WS, THC

was seen to both significantly improve appetite and decrease nausea, in comparison to the
effects of placebo administration. There were also trends towards both improved mood
and weight gain. Unwanted effeéte.g. dry mouth, drowsiness aadxietyi were of

generally mild or moderate intensity, and were proven to be of little consequence to the
usef®?184 The DM6s ¢ o mp r e h e rMarijuana and Bedicireanclidad,
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AFor patients such as those with AI DS or who
suffer simultaneously from severe pain, nausea appetite loss, cannabinoid drugs
might offer broaes pect rum rel i ef not found in any ot h

To address concerns involvi@annabisbased medicines decreasing treatment efficacy,
an FDA-approved preliminary safety trial of smok€dmabis conducted in 2003 at the
University of California San Francisco, concluded that neither synthetic THC nor
inhaledCannabishad any significant effect on the immune system or viral load.
Moreover, the researchers noted that those study participhatssedCannabisgained
weight®4,

In addition to the overall safety demonstrated in these trials, cannabinoids may also
inhibit the spread of the HIV virus within the human body by acting directly on CD4+ T
cellsi T cells ae critical to immune function and are a target of the HIV virus. A 2012
study found that a cannabinoid activating CB2 receptors selectively produced a dose
specific reduction of HIV infection by up to 53888, This study suggests that

therapeutic use of cannabinoids might help to fight the spread of the HIV virus to
uninfected T cells in the late stages of HI\infectiont®. Previous research has shown

that the use of cannabinoid drugs inigatis with HIV is associated with an increase in
CD4+ T cell number and has been shown to reduce viral load in an animal model of HIV.

Neuropathic Pain

The effectiveness dannabisand cannabinoids in managing pain has been demonstrated

in more than thre dozen preclinical and clinical trials, comprising more than 6,000
patientyears of dataasof 202 A 2009 review noted simply: i
research articles have demonstlatet he ef fi cacy of cannabinoi ds
show promise for treatment of neuropathic &in o

More than onghird of people living with HIV/AIDS suffer from excruciating nerve pain
in the hands or feet, frequently in response to the antiretroviral therapiesrigatute
first-line treatment for HIV/AIDS. This induced neuropathic pain is extremely difficult to
treat and, as a result, many individuals reduce or discontinue their HIV/AIDS therapies.

A series of clinical studies of HIV/AIDS patients demonstraked cannabinoids can
significantly reduce neuropathic pain and promote weight gaihputcompromising

the immune systert?®1%2. Research conducted by the University of California, San
Francisco involing a randomized, placebmontrolled clinical trial of 50 people who had
experienced neuropathic pain for a group average of six years, showed that smoked
Cannabiswas both weltolerated and proved to effectively relieve chronic neuropathic
pain from HIV-associated sensory neuropathi&éther doubleblind, placebe

controlled clinical trials with people living with HIV neuropathiaip that was not
adequately controlled by other paglievers, including opiates, found tf@annabis
provided significant pain relief’. Research also demonstrates that the uSaohabis
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and opiates is not assated with an increase in mortalfity.

More recent randomized clinical trials conducted by the CMCR have also demonstrated
that smokedCannabisis effective in treating neurofrac pairt®®. Researchers found that
over half of patients with painful HIV peripheral neuropathy experienced pain reduction
of more than 30% when treated with cannabinoids, a level of relief that pain researchers
correlate to improvetife quality. Such improvements occurred in two CMCR trials of
patients with HIV peripheral neuropathies, and in a separate trial of patients with mixed
neuropathic pain due to peripheral or central dysfunction of the nervous 5y3t&m

Additional doubleblind, placebecontrolled clinical trials indicate th&@annabisbased
medicines may improve neuropathic pain associated with multiple sclerosis and mixed
neuropathies resiig from herpes, trauma and vascular probfénThis research is also

of particular importance to people with cancer, as many of its sufferers also experience
neuropathic pain.

Finally, researchers have found that cannabinoids such as THGnwarkcertwith
opiatebased painkillers, to increase their combined effectiveness, particularly in cases of
neuropathic pain. This evidenced synergZahnabisand opiates allowed patienio

reduce their opiate dosage, minimizing the inherent risks of opiaf¥t#&eThis

entourage effect extends to other cannabinoids, with multipdiéest finding that isolated
synthetic cannabinoids such as THC (dronabinol) did not provide the same degree of
efficacy as wholglant preparations @annabig®® The ECS is proposed to interact with

the endorphin system, both through the release of opioid peptides by cannabinoids and by
the release of endocannabinoids by opiGiéfé Clinically, THC may enhance the pain
relieving effects of opiates, effectively lowering the dose of an opiate necessary for
relief!®22%4 Similarly, animal work on combine@annabisand opiate administrations
suggests that THC can decrease the side effects of opiates and may have a prophylactic
effect on thedependence developed to opiate administrétiobata gathered from the

U.S.in those territories that have legaliz@dnnabisfor adult use, has evidenced
significantlylower opiaterelated mortality®?>. Surveys ao suggest thaannabisis

often used to decrease the use of other drugs, most significantly-lopéxe

painkillers.

HepatitisC Virus

Cannabismay improve the effectiveness of drug therapy for the hepatitis C virus (HCV),
a potentially deadly viral infection that affects more than 3 million Ameri¢dm@sd

1301 150 million peopleglobally. Treatment for HCV typically involves months of

therapy with two powerful drugsinterferon and ribaviriri both of which have severe

side effects, including éseme fatigue, nausea, muscle aches, loss of appetite, and
depression. Due to the debilitating side effects ofld@tV/ drug therapies, people often

do not finish treatment, which worsens their symptoms and can promote irreversible
harm to the liver.
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Resarchers from the University of California, San Francisco Medical School and the
Organization to Achieve Solutions in Substadicb us e ( OASI S) found that
Cannabisuse may offer symptomatic and virological benefit to some patients undergoing

HCV treatment by helping them maintain adherence to the challenging medication

regmen’® 0 Ot her research has found that patien
while undergoing combination ribavirin and interferon tmeent were nearlthree times

more likelyto complete their conventional medical treatment as compared to those

participants who did not use cannabinoids.

These studies offer suggestive evidence that for patients fighting E&@\habisbased
medicine mighsignificantly improve appetite, while offering concomitant psychological
benefits such as a reduced prevalence of depression.

Chronic Pain

According to the American Academy of Paltanagementnearly 50 million Americans
and more than 1.5 billion peopleovidwide suffer from chronic pain. Unfortunately, it is
estimated thdbbur out of every 10 people living with moderatesevere pain have yet to
experience significant relief. After reviewing a series of trials in 1997, the U.S. Society

for Neuroscience oncl uded t hat WAsubstances similar toc
benefit the more than 97 million Americans who experience some form of pain each
year3® o

Although a wide variety of prescription analgesic drugs are available for usdimgtrea
paini from aspirin tooxycodond& noneof these drugs can be seen as completely
adequate, in light of the many, severe, and potentially deadhefielts associatewith
continued opiate use.

By contrast, the safety record @annabiss remarkable, and centuries of use as an
analgesic are well document&t¥'? In their metaanalysis of the available data, the IOM

acknowledgea wide historical use afannabiss or pai n, noting that fia
vomiting, chronic pain was the condition cited most often to the IOM study team as a
medicinal use for marijuafa 6 Currently, pain relief is by

condition for which physicians recommend the use of cannabinoids.

Many welkdesigned, doublblind placebecontrolled clinical trials have demonstrated
cannabinoids can reduce suffegidue to neuropathic pam?1*2!5 A broad review of

the body of scietific research concerning the analgesic effectSafnabisconcluded

that there is now unequivocal evidence that cannabinoids can be significantly anti

nociceptive (capable of blocking pain transmission) in known animal models of acute
pairf®+21€219 - gurther research shows that cannabinoids also produce an entourage

effect that enhances the effectiveness of opiate painkillers. One animal studiytfaun

the painrelieving dose of morphine was lowered with the addition of a simultaneous,

small dose of THC. Codei ne &%5Both humanandency was
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animal studies have demonstrated that cannabinoids can work synergistically with
opioidegic drugs in relieving pain. Research suggests that both direct and indirect
interactions between opioid and cannabinoid receptors can not only enhance analgesia
but also reduce the development of tolerance to opiates in mammals. These interactions
hold promise for developing therapeutic strategies that could provide better pain relief,
with lower overall doses of opiates (oxycodone and hydrocodone), resulting in fewer
dangerous, debilitating side effects that patients reliant on opiat&ifjais alone
experiencé!®220

Some of the st encouraging clinical pain data involve the treatment of intractable
cancer pain and hatd-treat neuropathic pain, a type of chronic nerve pain that resists
conventimal treatment. Approximately-8.5% of the global population and somewhere
between 2% and 45% of cancer patients experience neuropathic pain. Decades of
research o€annabiseffectiveness in pain management include several clinical human
trials, with volumes of additional anecdotal evidefit&*?26. The prevailing scientific

evidence suggests a significant efficacy of cannabinoids in treating neuropathic
painl5'135*189*212*22.7

Multiple clinical trials have shown that a controHddsage wholglant extract of

Cannabis(nabiximols GW Pharmaceicals Ltd.) significantly relieves intractable cancer

pain, and does so better than THC alone. A recent double blind, randomized, placebo

controlled trial of 360 cancer patients in 14 countries found that pain scores improved

significantly with administraon of Cannabisextract. Researchers report that the

combination of natural cannabinoidsnabiximolsiii s an ef fi caci ous adju
forcancer el at ed paindo for patients who do not g
painkillers such asxycodone ohydrocodon&?®22°

Pain resulting from spinal cord injuries (SCI) may also be treatable with cannabinoid

medi cines. A research team in 2009 noted tha
dealt specifically with neuropathicpai r el at ed t o SCI, 0 suggesti ng
central pain, cannabinoids may be proposed on the basis of positive results in other

centr al pain conditions (e.g. multiple scler
shown that cannabinoids yiemore consistent positive results than conventional

anal gesics such as opiates, which fAdecrease
ti med. These investigations concluded that d

receptor s fih o kam usenalleviatng chforcrSCllipaiifiog

Researchers have also determined that neuropathic pain may be treatable via augmenting

the body's natural supply of cannabindidbe endocannabinoids. A study that inhibited

two enzymes that normally break dotine body's natural production of
endocannabinoids found that preserving this
di stinct receptor mechanisms of actiono and
targetso for dev e l?¥ Diugswhich eawselaatively tgrgesGB2 dr ugs
cannabinoid receptoiswhich are almost completely absent from the central nervous
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systemi have also demonstrated suggestive therapeutic potential for both inflammatory
and neuropathic pain contfé\.

Multiple Sclerosis

One survey of people living with multiple sclerosis (MS) showed that more than 40% of
respondents report usi@annabigto relieve symptoms of the disease. Among them,
nearly three quarters stated that cannabinoid medicines mitigatechtisele spasms,

and more than half reported a significant alleviation of their pain. A similar survey found
that 96% of Canadians living with MS belie€@annabiss therapeutically useful for

treating the disease. Of those who admitted using cannabtodigst their symptoms of
MS, the majority cited significant relief of chronic pain, spasticity, and deprédsin
addition, numerous studies have reported improvements in tremor, sexual dysfunction,
bowel and bladder dysfunction, vision dimness, dysfunctions of walking and balance
(ataxia), memory loss, pain, and spastféits/.

In fact, cannabinoids have been shown to significantly lessen MS symptoms, and slow or

halt the progression of theeurodegenerative disease in mammals. Cannablirasied

medicines have demonstrated effects on immune function that might serve to reduce the
autoimmune neuroinflammatory response which drives relapsing neurological attacks

resulting in increasing disahif?*¥243 Clues as tovhymay lie in research that indicates

that individuals with MS showncreasedevels of endocannabinoids in their blood,
indicating perhaps that the endocannabinoid
depending on the subtype of the disé¥seo

Preclinical studies of the pharmacology©&nnabishave identified calmative effects on

those motor systems tife CNS that have the potential to positively affect tremor and

spasticity. A controlled study of the efficacy of THC in an animal model of MS

experimental allergic encephalomyelitis (EAEJemonstrated significant amelioration

of these two most commaviS symptoms. A review of six randomized controlled trials

of Cannabiss xt racts (that combines THC and CBD) fc
in treated patientso and Aevidence that comb
therapeutic benefit for MS sgticity symptom$2. 6 On e s-ogonttolled THE a g e

CBD wholeplant extract thesublingual spraynabiximolsi has been shown in

numerous clinical trials to ease pain, decrease spasm frequency, and improve bladder

control and quality o$leep. Clinical trials ohabiximolsf ound fAa statistical/l

and clinically relevant i mprovement iin spast
patienté”®. 6 As o f nabixinmisis &dlabl2 by prescription in théK, Spain,

Germany, and Denmark for the symptomatic relief of spasticity, neuropathic pain, or

both, in adults with MS. It has now been approved for distribution in Italy, Sweden,

Austria, and the Czech Republic, with recommendations for approval in Belgium,

Finland, Iceland, Ireland, Luxembourg, the Netherlands, Norway, Poland, Portugal, and

Slovakia.
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MS patients frequently report that cannabinoids can help alleviate bladder control issues,
and a review of studies on cannabinoid receptors in the bladderthatenon

psychoactive cannabinoids are effective, and that the psychotropic effects of THC can be
mitigated by delivering cannabinoids directly into the blatfdewhile objective

measures of spasticity in humans have not consistently shown benefits from cadnabinoi
treatment, a randomized clinical trial with 189 MS patients being treated @in@abis
extract showed that 40% achieved greater than 30% improv&ment

In addition to studyig the potential role c€annabisand its derivatives in the treatment

of MS-related symptoms, scientists are exploring the potential of cannabinoids to inhibit
neurodegeneratiod 2003 study that the National MS So
potentiallye x ci t i ngo demonstrated that cannabinoid
process in mice by offering neuroprotection against EREOnly recently have

scientists identified EAE as an animal model S, opening the door for future

investigations research into MS symptom suppression.

Other Movement Disorders

Muscular spasticity is a common condition, affecting ovemilkon peopleworldwide.

It afflicts individuals who have suffered strokes, adlws those with MS, cerebral palsy,
paraplegia, quadriplegia, and a variety of spinal cord injuries. Conventional medical
therapy offers little relief for spasticity. Phenobarbital (a barbiturate) and diazepam
(Valium, a benzodiazepine) are commonly prdxed, but they rarely provide complete

relief and many patients develop a tolerance, become addicted, or complain of heavy
sedation. These drugs also often cause muscle weakness, drowsiness, and a syndrome of
various untoward otheaide effectghat patents often find intolerable.

The therapeutic use @fannabisfor treating muscular spasticity and movement disorders

has been known to Western medicine for nearly two centuries. In 1839, Dr. William B.
O'Shaughnessy noted both the plant's muscle relardrardgiconvulsant properties,

writing that medi cal-convusive rentedy ofthe greafess ai ned an
value®. 6 Contemporary ani mal an dannabisaadits c| i ni c al
constituent cannabinoids may effectively treat movement disorders affeltdarg

patients, including tremors and spasticity, because cannabinoids havedepesdent

anti-spasticity, analgesic, artiemor, and antataxic effect33237.24255

The contemporary understanding of the actionSarinabisvas advanced by the

discovery oftheendogenous cannabinoid system in the human baldgy ECS' which

appears to be intricately involved in regulating normal physiéh?3§2°’ Central

cannabinoid receptors are densely located in the basal ganglia, the area of the brain that
controls body movement. Endogenous cannabinoids also appear to play a role in the
manipulation of othetransmitter systems within the basal gangliacreasing

transmission of certain chemicals, inhibiting the release of others, and affecting how still
others are absorb&82%°. Most movement disorders are caused by a dysfunction of the
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biochemical loops in this part of the brain. Resé suggests that an endogenous
cannabinoid Atoneodo particip@t8s in the overa
Endocannabinoids have modulating effects on the nervous siysemetimes to block
neuronal excitability, while other timesgmenting it. As scientists are developing a

better understanding of the physiological role of endocannabinoids, it is becoming clear
that these chemicals may be involved in the pathology of several neurological diseases.
This means researchers are ideintigyan array of potential therapeutic targets within the
human nervous system. They have determined that various cannabinoids found in the
Cannabisplant modulate the synthesis, uptake, or metabolism of the endocannabinoids
that underlie the progressionditeases such as Huntington's, Parkinson's, and
tremorg®,

The neuroprotective qualities 6annabissuggest an enormous potential for protecting

the brain and central nervous system from the damaging effects of various diseases or

injuries. Researchers have found that cannabinoids fight the debilitating effects of

strokes, brain trauma, and spinal covdry, as well as MS and neurodegenerative

diseases. A neurodegenerative or neurological condition affects more than 52% of people

over the age of 85. More than 100 research articles have been published on how

cannabinoids act as neuroprotective agetusjisg the progression of a host of

neur ol ogi cal di sorders in mammals including
Al zhei mer6s, ané&#®Parkinsonds disease

Modern research has demonstrated some promising therapeutic effects of cannabinoids to
treat Parkinsonds di seas.dnoneredamplegcdfentaled mot or
patient with Parkinsonian tremor who had failed conventional treatment claimed several
hours of relief after smokinGannabison three different occasioft& However, when

she and four other treatmemsistant patients with tremor were administeCatinabis

no benefit was observed on tremor in any of them in comparison to diazepam,
levodopa/carbidopa or apomorplimfwo subsequent clinical trials wiGannabisbased
medicines to treat tremor of MS, with an obviously distinct pathophysiology, produced
variable benefits in some patients employing an oromucosal spray or oral extract of THC
and CBD, respectivef§?2%° Data suggest that the symptom complex of Parkinsohism
including tremor, bradykinesia, and dyskinésiaay respond to such treatment over a

long timecourse.

The best evidence for cannabinoid efficacy i
performed in the Czech Repubiiafter a welpublicized television news magazine

program presented the story of one Parkinson disease patient who improved all his

symptoms wth prolonged administration of an o@annabispreparatiof®.

Parkinsonian patients at the Prague Movement Disorders Centre were sent an anonymous
guestionnaire to assess the effect€annabison their various symptoms. Of 630

possible respondents, 339 questionnaires (53v@8rg returnedEighty-five respondents
(25.1%)reportedusing fresh or dried leaves taken orally approximately %2 teaspoon (2.5
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ml) with meals once a day, usually in conjunction with their customary conventional
medication. AlImost none had prior experienteecreationaCannabisusage. In marked
contrast to most surveys, only one respondent smokedaieabis As a result of this
oral Cannabisintake, 45.9% reported mHib-substantial reduction in overall symptoms,
with 30.6% noting reduced resting trem44.7% alleviation of bradykinesia, 37.7%
reduced muscular rigidity, and 14.1% reduction in dyskinesia associated-daihal
medication. Noteworthy to the report was that only 4.7% felt@aanabisintake
exacerbated their condition.

Alimited numben f studies of CBD in Parkinsono6és di s
Brazi®™®?2 | n the first study, six Parkinsonds p
responsive for 3 months to conventional medications) were assessed iwaékuspen

label study. Patients were started on 150 mg CBD capsutesn oil, with weekly

increases according to clinical respariseSignificantimprovements were noted after

CBD treatment in nearlgll scored criteria, including anxiety and depression. No change

was noted in motor function, nor were any cognitive changssreed.

A second study from Brazil selected 21 patients without psychiatric or dementia

di agnoses from a | arger cohort of 2?19 consec
and employed 300 mg CBD per day in corncajpsules vs. placebo, in a doublended

trial for six weeks. Capsules were administered only at night. After treatmenBihe C

group showed positive results 1 n39tamde Par ki ns
the Activities of Daily Living and Stigmaubscores.

A third Brazilian study examined a subset of
movement (REM) sleep behavior disordérCase studies and assessments were

performed on four affected patients. Three of the patients went six weeks without

episods after taking 75 mg of CBD in corn oil capsules nightly, while the fourth required

dose escalation to 300 mg a night to reduce episodes to once a week. All the patients
experienced relapse to attacks of the prior frequency upon discontinuation of the CBD.

An Israeli study examined 22 patients who had received government permission to try
smokedCannabisfor treatmentresistant Parkinsonian symptoffis Participants used
Cannabiscontinuously for more thtwo months. Six proved intolerant@nnabisdue

to inability to inhale smoke, argide effectsuch as vomitinggizzinesspr psychosis.
Motor scores improved aft€annabisin patients with or without daily response
fluctuations. Specifically, impraments were noted in tremor, rigidity, bradykinesia, but
only slightly on posture. Pain also diminished significantly, and 20 patients reported
improvement in sleep.

The available evidence to date suggests a possible applicaG@moébisbased
medicins f or symptomatic treatment of Parkinson
components may contribute, but exact dosing and/or appropriate ratios of these disparate
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cannabinoids are still unclear using available d4t&> Documentation supports a

benefit to inhaled and oral preparations, with the latter seemingly preferable to patients
given the requiremerfior chronic or lifelong administration. No clear drigyug

interactions have yet been noted. Overall, the data would suggest that prolonged trials of
Cannabisbased medicines may be necessary to assess overall benefit or lack thereof.

Arthritis

Accordingto the Arthritis Foundation, arthritis is one of the most prevalent chronic

health problems and the nation's leading cause of disability amongst Americans. A 2006
report estimated that 46 million Americaingearly 1 in 5 adults and 350 million

people waoldwide, live with chronic joint pain and arthritis. Indeed, the use of
cannabinoids as a treatment for musculoskeletal pain in western medicine dates back to
the 1700%’®. Modern research confirms th@annabisand related therapies can relieve

the pain associated with arthritis and the other rheumaticlegenerative hip, joint, and
connective tissue disorders. In their 1999 nagtalysis of the data then available, the

IOM specifically noted that the artiflammatory properties of cannabinoids could have
therapeutic application in preventing or redgcpain caused by swelling and

inflammation (such as arthritid)

Research has prové&annabisand its constituent cannabinoids possess powerful
immunomodulatory and ariinflammatory properties that may be useful in treating
chronic inflammatory diseases directly28%. Many pdients and doctors repa@annabis
has proven to be an effective treatment for rheumatoid arthritis, and it is one of the
recognized conditions for which many Us$ates now permit medical use.

CBD has been shown to have numerous medical applicati@msagtinflammatory and
neuroprotective agent, including as a treatment for rheumatoid afthitfsReseech

indicates that CBD suppresses the immune response in mice and rats that is responsible
for a disease state resembling arthritis, protecting them from severe damage to their
joints, and markedly improving their conditid#¥2%. In a randomized, doublaind,
placebecontrolled trial in 58 human patients with rheumatoid arthridiximols

significantly improved pain, sleep quality, and a measure ehdesactivit}f.

Specifially, Cannabishas a demonstrated ability to improve mobility and reduce
morning stiffness and inflammation, and research suggests that individuals can reduce
their use of potentially harmful nesteroidal antinflammatory drugs (NSAIDs) when
usingCannalis as an adjunct theraf\)-22¢

Alzheimer's Disease

Alzheimer's disease is a neurodegrative condition for whicB@annabisand
cannabinoid therapies also show some promise, both for managing the symptoms and
treating the underlying disease. Agitation is the most common behavioral management
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problem in people with Alzheimeraffecting anestimated 75% of people with the

disease. It can include symptoms ranging from physical or verbal abusive behavior to
pacing and restlessness, as well as disruptive behaviors such as screaming and repetitive
requests for attention. Clinical research imitody THC indicates that cannabinoids might
significantly reduce the agitation common to Alzheimer's suffé&f&fS. THC has also
proven effective in combating anorexia or wasting syndrome, another common problem
for people with Alzheimer's disea$®. Alzheimer's disease is widely believed to be
associated with oxidative stress, due at least in part, to the membrane abtion of
amyloid peptde aggregates. Recent studies have indicated th&@&tmeabisplant's

primary components CBD and THCI provide a combination of neuroprotective, anti
oxidative and antapoptotic effects by inhibiting the release of the tdxiamyloid

peptide®,

Epilepsy and Seizure Disorders

Peerreviewed journal articles ahe effects ofCannabisand related compounds from the
plant have been largely limited to a concentrated series of preclinical animal studies,
undertaken becaugzannabiscontrols limit or prevent meaningful human clinical studies
from being conducted imé U.S. There arthousand®of published articles demonstrating
the anticonvulsive and anepileptic effects of cannabinoid compounds in animals but
that research is simply beyond the scope of this document, which focuses on human
studies. In the absenoéapproved clinical research studies@snnabisand epilepsy,

the many anecdotal case reports of successful seizure control by individual patients must
be assessed. Several documentaries have been filmed of parenGamsiabisextracts

to treat chilthood epilepsy. What follows are a number of compelling, though anecdotal,
case reports of the benefit o€annabisbased therapy for seizures and convulsitns

Cannabis, THC, and Seizures

I n the | ate 1 9-FHCsvere ihvhstgatedfinfasrmall tsial of five

institutionalized, epileptic chilen whose seizures had previously been unresponsive to
phenobarbital or p h e rsgver@anticanvulSamteesistantigcaiyd f o u n d
mal epilepsywas]controlledd i n t wo chil dren with no change
three®3,

Shortly before the 1976 drug convention lead to the U.S. adopting regulations that
severely limitedCannabisresearch, another case report was published, documenting a
24-yearold male on two concuent antiepileptic drugs, who was not able to control his
seizures. Rather, the patient use@lQannabiscigarettes per day to control his
symptom$®. Since the 1976 drug conventidghere have been few relevant case studies
available, and those that are available tend to document the efficacy and safety- of THC
based therapy as an anticonvulsant treatment in terminal pediatric patiehteothe

study documentefbur relevant cases of children, ages 12 to14, that were administered
THC, causing @inoticeable reduction in the number of seizaiaghese participants.
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More recentlyCannabishas been reported to produce a
seizure control in a 4yearold cerebral palsy patient, epileptic since age 18, who
experienced premature birth as well as a concussion at®g@/8ile these few

anecdotal stories are quite compelling, they simply do not amply deli@eatebis

based medicinéor seizure.

CBD and Seizures

To date, CBD is thenly phytocannabinoid other than THGth reported resultior
anticonvulsant effects in human subjects. The following is a review of studies on CBD
used to treat seizure disorders in humans. In 1978, Mechoulam and Carlini randomized
nine patients to eittr 200 mg/day of pure CBD or placélb During the threenonth

trial, two of four patients treated with CBD lzgue seizurdree, whereas seizure

frequency was unchanged in the five patients who received placebo.

A small (=15) population of adult patients who exhibited partial seizures with secondary
generalization that were uncontrolled by conventional treatmerg enrolled in a

doubleblind, placebecontrolled,adebn st udy t o examine the eff e
mg/day) for 4.5 monti§€>297:2%8 Of the patients who received CBB 8), four

exhibited no simgavedmérkedlyeoi zoupregedisomewbaton o n e

showed no improvemenand one withdrew from the study. The investigators concluded

that CBD could be of benefit to patients with secondary generalized epilepsy for whom

existing medicines were ineffective.

In a later, opeitabel clinical trial employing CBD (90200 mg/dayor 10 months),

fiseizure frequency was markedly reduced in the patient onsi st ent wi th pr e\
findings?®®. In yet another study, 12 epileptic patients were given CBDi @IDmg/day)

as an adjunct to existing treatmeritst no change in seizure incidence was fétthdhe

results of these studies were published in only abstract form, preventing full examination

of the study details and insight into the relevance of the findings.

In 2005, a study reviewed population data of epileptic children resistantwentmmal
antiepileptic medications. Subsequently, the researchers instituted treatmsorhéof
these subjects using an-bised formulation of CBD. In most of the treated children, an
improvement of the crises was obtained in equal to, or highey 256806, wherein a clear
improvement of consciousness and spasticity was observed. Specific incidence of side
effects was not reported in thetudy;however subjects suffered no side effects
warranting discontinuation of the CBD solution.

In regards to existing research on epilepsy@adnabis most of the available human
evidence suggests thadtha reduction in incidencand severity of seizures, as well as
physical and behavioral improvements in children and adults treated with@aheabis
or its preparations can be achieved.
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Despite the potentially beneficial effects@innabisand its constituents in the

management of epilepsy, the psychotropic effects of pure THC alone limits its

widespread therapeutic use, particularly aariconvulsant where regular, repeated

doses throughout a p @t Eawevérsitisinotablethatmte ar e ne
only are all currently approved anticonvulsant drugs associated with some significant

motoric and/or cognitive side effects, but many epilepsy patients are unable to drive

motor vehicles or maintain employment becauseitber the side effects of conventional

drugs, the symptoms of the disease, or a combination of tK& &b

Glaucoma

Glaucoma is an eye affliction characterized by an increase in intraocular pressure. It can

lead to blindness if it is not treated effectively. Seianecdotal reports observe that

Cannabishas the power to reduce the fluid pressure within the eye (Hepler et al., 1976;

Green, 1984; Grinspoon and Bakalar, 1997). The U.S. federal government sends

approximately 1 pound @annabiscigarettes to each suving glaucoma patient from a

19706s I nvestigat i on ahere&ecwremytwasur¢ivinlD) pr ogr a
patients with glaucom#}?. Despite documented treatment success for patients in the IND

program, it was cancelled for political reasons. The surviving patients were grandfathered

into the program and continue to rece@@nnabisproduced by the University of

Mississippi.

Despite decades of documented anecdotal repo@amfabisto treat ghucoma from

this IND program, only two controlled studies evaluating the effects of THC on glaucoma
patients have been approv¥&d® In a randomized, doubldind, crossover, placebo
controlled clinical trial, Merritt et al. (1980) administered @snnabiscigarette

containing 2% THC to 18 adults suffering from glauco@annabisnduced a

significant reduction in intraocular pressubnat exhibited the folloimg main adverse

effects: various sensory alterations (100% of the cases), tachycardia and palpitations
(44% of the cases) and postural hypotension (28%).

In the other randomized, doulbdind, parallel group study against placebo, conducted 1
year laterMerritt et al. (1981) instilled eye drops containing 0.01, 0.05 or 0.1% THC in
eight individuals suffering from glaucoma and hypertension (one eye received THC and
the other one placebo). They then observed a significant reduction in intraocular pressure
with 0.05 and 0.1% topical solutions of THC. The 0.1% topical solution of THC induced

a mild hypotension, but moshportantly,no psychotropic effects were observed with the
three locally administered THC concentrations.

Psychiatric Disorders (Anxiety,dpression, and Related Mood Disorders)

Human studies on the effects@nnabison anxiety and depression or matidorders
include studies on THC, CBD, and whole plant material. Dosing consisted of a range
between 5mg0mg oral THC and a single clinicalidy looked at 0.5mg/kg THC for
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changes in mood and related behavior. For CBD, clinical studies examined oral doses
ranging between 60m@O0mg and 1mg/kg for improvements in related mood disorders.
Conversely blocking the active sites for THC with the G&deptor antagonist,

rimonabant is capable of increasing stress and anxiety levels at an oral dose of 70mg.

Review of théluman Clinical Studiesn Psychiatric Disorders
Anxiety and Mood Disorders

The effects ofCannabison anxiety and depression may depend on the ratio of certain
cannabinoids, the individual user, and the context in which it is used. One of the active
ingredients ofCannabiscan cause an acute and sHasting episode adnxiety, which

often resemblepanic, in naive users. For a naive user, a dose of oral THC that is likely
to start to induce anxiety is >5mg syntheffieTHC (for a man of average weight) and a
higher dose could induce both panic atsskd paranost®®. However, the same is not
necessarily true for atlannabnoids.

In a study with 10 treatmemiaive patients with generalized social anxiety disorder,
400mg oral CBD was shown to reduarexiety compared to placebbhis anxiolytic

effect was associated with significantly reduced regional cerebral blood flow (measured
by uptake of 740MBq of 99mTECD) in the left parahippocampal gyrus, hippocampus,
and inferior temporal gyrus, while ina&ng cerebral blood flow (ECD uptake) in the

right posterior cingulate gyréf§. Similarly, a study of 24 patients with social anxiety
disorderfound an association between CBD (600mg; n=12) and decreases in anxiety
within the context of public speaking td%k

In 1974, an interactive study between CBD and THC showed that CBD (60 mg), added to
@-THC (30 mg), changed the symptoms induced by THC alone in such a way that the
subjects receiving the mixture showed less anxiety and more pleasurable’gtféuts

1982, a study confirmed a similar effect with CBD (1 mg/kg)administered with HC

(0.5 mg/kg), and this combination also significantly reduced anxiety indices in healthy
volunteers®?

An early study orCannabisuse in Jamaica revealed no significant differences between a

group of30 users, and matched controfth respect to mood, thought, or behavit

An international study funded by the National Institute on Drug Abessemined a group

of 47 longterm hashish users in GreecaffBrences in the number of users within

defined psychopathology, as compared to controls was accdantad fiper sonal i ty
d i s o rwdtle mose psychiatric abnormalities being observed in the moderate user

group as compared to heavy uséts'? A few years later, another study documented
thatCannabisusers in Costa Rica believed that use helped with depression. No

significant adverse effects, or development of adverse health effects resulting from
Cannabisuse wee observed®.
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The effects of THC are not consistent and often may misrepresent the effects of whole
Cannabis®® In a study obral THC, healthy volunteers recei two doses of THC (7.5
and 1%ng by mouth) or placebo, across separate sessions, before performing tasks
assessing facial emotion recognition and emotional responses to pictures of emotional
scened In this threesession, doublblind, placebecontrolled study, THC sigficantly
impaired recognition of facial fear and anger, marginally impairing recognition of
sadness and happiness. The subjective responses to Te@ateonsistently positivie

of the 25 study participants, 15 indicatedesire to take the gy doseagain, whereas
only 11 out of 25 did so at the higher 15 mg dose. Just over half of the participants
identi fi edaiuahdHC k& f M. Bgns2%). Bhis $tydy phrallels many
other findings on this subjettthe paradox between dampened amyaydagdactivity and
increased physiological indicators of emotional response remains a mystery to be
resolved. The authors concluded that this property could potentially increase the appeal
of Cannabigto certain users. AGannabisuse can lead to reducedhsgivity to anxiety
provoking emotional signals in some people, this may facilitate certain social
interactions, especially amongst individuals with social inhibition or related disorders.

It has been well demonst r aCRBldeceptaraignaliogb | oc ki ng
can increase anxiety. One study documented that the CB1 receptor antagonist/inverse

agonist, rimonabant, increases anxiety induced by public speaking in healthy humans.

The anxiogenic effects occurred selectively during anticipatndyperformance speech,

without interfering with the prstress phase, meaning that the drug effects occurred

selectively in response to an aversive situatin

InhaledCannabisand mucosal sprayswith precise amounts of key cannabinoid

ingredients do not induce the same side effesspure THC controf$®. Research

suggests that@annabisiover doseo (i .e., anxiety, panic &
prevented prophylactically) wi foodstuffs such as pine nuts, lemons, basil and/or orange

juice, as these foodstuffs share many relevant, pharmacologically active conffounds

Similar to the literature on the effects @annabison anxiety, he effects ofCannabison
mood disorders areontradictory For example, group ofauthors published case reports
suggeshg Cannabs can cause an acute depressive reaction in those with underlying
depression. However, their later case reports su@gestabisuse canmprove

symptoms of bipolar disordef$3'?3*> Cross sectional studies suggest that depreission
associated witiCannabisuse, and tha€annabisconsumptioris relatel to an increased

risk of depression later in lif€3%  Li kewi se for anxiFetugnt it has
cannabis usersonsistently have a high prevalence of anxiety disorders and patients with
anxiety disorders have relatively high rates of cannabig®fs® | thownwhethen k

Cannabisuse leads to a greater incidence of depression and anxiety later in life. In one
survey,Cannabisuse and depression were not associated once medical use was taken
into account!’. In some cases, an illness (and not the u§anhabi$ may be causative
factor for depression. Though there is a modesease of risk amongst problematic
users of developing depression or an anxiety disorder later in life, a recerdnmabisis
found that that smalbut statistically significant association betwd&gsmnabisand
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anxiety hinged on the inclusion of agle study*® While Cannabismay provide some
benefit to anxiety or depressive/mood disorders in some individuals, the true riigtions
betweenCannabisuse andanxiety and depressive disorders later in life remains
unsubstantiated by current resea®imilar to anxiety, differential effects @annabis

on depression maye due to differences in cannabinoid compositindeed, CBD has
been shown to produce autepressant like effects similar to imipramitfe’°

Suicide and Suicidal Ideation

Recent epidemiological work found nelation between the numbermedicalCannabis
users and completed suicid®$ In fact, U.S. states théegalized the use of medical
Cannabiswere shown to have lower rates of suicide among men between the ages of 20
and 39, when compared to stateat did not legalize natical Cannabisusé?2,

Research among nanedicalCannabisusing populations has receiveansiderably

more attention. Unfortunately, while some studies fs=nevn asstiations between
Cannabisuse and heightened suicidieation and attempta number of studies have
either failed to control for confounds or, when they hagported no association between
Cannabisuse and suicidé>328 .

PostTraumatic Stress Disorder

There has been a recent emergencenpiigcal studies on the effeaté Cannabisfor
symptoms of Postraumatic StresBisorder(PTSD), borne primarily out of the

observation that ingiduals with PTSD report usin@annabisto cope with PTSD

symptoms; specifically, hyperarousal, negativecaiffandsleepdisturbance®®33:,

Indeed, empirical work has consistently demonstrated that the endocannabinoid system
plays a significant role in the etiology of PTSD, with greater availability of cannabinoid
type 1 receptors documented among those with PTSD than in texpusaed or tedthy
control$32333

Unfortunately, there have been no ramiized controlled trials (RCT®)f Cannabisfor

the treatmenof PTSD. However, the use Gannabisand oral THC has been implicated
as a potential mechanism fibie mitigation of many PTSBymptoms by way of its

effects on thendocannabinoid systéff3> Consistent with this research, there has been
one snall RCT of rabilone that showed promise for reducmghtmares associated with
PTSD. This retrospective stutientified a 75% reduiin in PTSD symptoms following
Cannabisuse amog combat veterans with PTSD.danunpublshed pilot study of 29
Israelicombat veteransedudions in PTSD symptoms followatie administration of
smokedCannabis with effects seen up to one ygarsttreatment36-33/

Research on Cannabis and Gastrointestinal Disorders

Crohnés disease (CD) is an inflammatory bowe
targets include reducirigflammation and secondary symptofiisBetween 16 percent
and 50 percent of patients uSannabisto relieve symptoms of IBD and patients using
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Cannabisfor 6 months or longer are five times more likely to have had surgery for their
IBD33%342_ Only one placebgontrolled study of the effects Gfannabisin patients with

CD has been conduct¥l This study found that there was no difference between
placebo and smokedannabison CD remissiongefined as a CD Actiwtindex (CDAI)

of less than 100and thatCannabiswas superior to placebo in promoting clinical
response (a decreaseGbAl score greater than 100), reducing steroid use, and
improving sleep and appetité

Many researchers have concluded that pharmacological modulation of the endogenous
cannabinoid system provides new treatment options for a number of gastrointestinal
diseases, including nausea and vomiting, gastric ulcers, IBD, CD, secretory diarrhea,
paralytic ileus and gastroesophageal reflux diséa¥e.

Summary: Cannabinoids represent a provocative, mostly untapped resource for
therapeutic itervention of many human diseas€ke research listed here, coupled with
the extensive work done on all other neuroprotective properties of v&layusbis
components, indicates that cannabirlb@sed therapies may become a primary source of
effective teatments for battling the myriad central nervous system diseases that afflict
hundreds of millions of people worldwide. Our growing knowledge and
pharmamentarium of cannabinoidergic medicine may provide a great source of
pharmacological and biochemical @o¢ in the years to coffé34’

(1Di)sting on the WHO Model List of Essenti al

Cannabis its preparations, or any derivatives tluérare not listed in th&/orld Health
Organization WHO) Model List of Essential Medicin&¥.

(1Marketing authorizations (as a medicine)
Cannabismedicines are available in various forms in at least 30 coufftties

(1th)ustrial wuse

The stalk of th&Cannabisplant has a number of industrial uses as a textile and fitSer
Cannabisor henp fiber is used to make clothing, paneliagdbuilding material, among
many other uses.

(1Rgommedi cal use, abuasnedlaMptdudepandemagnitude
public health problems related to abuse and
(These sections are grouped tbgetbecause the research studies are-iatated and

correspond)

The effects of drug or substance abuse relaigublic health outcomes shotid
considered and evaluat@dcomparison to other drugs and substai¥¢é¥. Previous
analysis has shown th@annabissmokers are 2.6 times more likely to have a psychotic
like experience than compared to remokerg>>3°¢ By comparison, people who smoke
tobacco are 20 times more likely to get lwamcer than those who do not smoke. To put
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this in perspective, over 5,000 men;Z®years old would need to stop using the drug in
order to ostensibly prevent one episode of schizophrenia. Along with this is the paradox
that while cases of schizophrehiave decreased in the last 30 ye@annabisuse has
increased substantially amongst like populaffoirs®

Proper assessment of the harms caused by the misuse of drugs carpoifcy makers

when making decisions towards health, policing, and social care. The research study and
figures discussed below apply a mudtiteria decision analysis (MCDA) model

demonstrate a range of drug harms. This research, based in the UHepittre most

recent comprehensive research published on comparing the harms of varioti thligs

Drug-specific mortality

Drug-related mortality
Physical

Drug-specific damage

Drug-related damage

To users Dependence
p Psychological Drug-specific impairment of mental functioning
\ Drug-related impairment of mental functioning

Loss of tangibles

Overall harm

Social
Loss of relationships
Physical and psychological Injury
/ Crime
To others

Environmental damage
/ Family adversities
Social

International damage

Economic cost

Community

Figure 1) Evaluation criteria oagized by harms to users and harms to others, and clus
under physical, psychological, and social effects. The above figure demonstrates hov
harm is measured; essentially the two major factors are harm to the drug user and hg
others.

From:Nutt, D. J., King, L. A., & Phillips, L. D. (2010). Drug harms in the UK:
multicriteria decision analysi§.he Lancet3769752), 15581565.
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Members ofth&) Kb s I ndependent Scientific Committee
specialists, met for aday interactive workshop to score 20 drugs on harms assessment.

This panel of drugharm experts were convened to establish scores for 20 representative

drugs that wereetevant to the UK and which span the range of potential harms and
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