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Preface

With this report, DrugScience provides a unique opportunity for the World Health
Organization (WHO) and its Expert Committee on Drug Dependence to initiate a critical
review pocess of cannabis and cannabis resin for their scheduling under the Single
Convention on Narcotic Drugs as amended by the 1972 Protocol. The process could
ultimately open the discussion on the scheduling of cannabis and cannabis resin and lead to
recommedationsto the Commission on Narcotic Drugs within two years.

In the eighty years since cannabis and cannabis resin were last reviewed by the Health
Committee of the League of Nations in 1935, both the social context of cannabis use and the
science of drg dependence have dramatically changed. Yet, cannabis and cannabis resin
continue to remain under the strictest control regime possible under the Single Convention,
without a valid scientific rassessment of this decision. Cannabis and cannabis resin are
listed in Schedule | and Schedule IV respectively, which means that both remain strictly
prohibited worldwide.

This also means that the Committee implicitly continues to recommend that cannabis
is not to be used medically despite growing evidence of rmkdse worldwide and despite
the availability of pharmaceutical preparations with a marketing authorization in multiple
countries. Many countries are struggling with the impact of the prohibition of cannabis, be it
the negative impact of prohibition on $ety, including ovetincarceration and
disproportionate sentencing, or impact on drug markets (including synthetic cannabinoids)
and drug use.

The current scheduling of cannabis is in
principle that scheduling ofipstances should be based on a scientific assessment by WHO.
In the absence of a recent assessment, the continued prohibition of cannabis appears
completely illegitimate even though it may be legal.

A scientific review by the WHO, the only authoritativielgal body to make such an
assessment, would greatly legitimize international policies and their national implementation.
A scientific assessment of cannabis and cannabis resin appears most timely given the many
debates that have emerged on this issuesathe world in recent years.

| trust therefore, that the Thirgighth Meeting of the Expert Committee on Drug
Dependence will act responsibly and will adopt, on the basis of this strofiReRiev
Report, the Preeview of Cannabis and Cannabis Resiamsgenda item.

Geneva, September 2016

Michel D. Kazatchkine
Commissioner of The Global Commission on Drug Policy; Professor of medicine; former
Executive Director of the Global Fund to fight AIDS, tuberculosis and malaria.
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Foreword

The WHO Expert Committee on Drug Dependence (ECDD) recommended in its 35th
(2012), 36th (2014) and 37th (2015) Sessions that-agvrew of cannabis and cannabis resin
should be undertaken. However, the ECDD Secretariat, when announcing the 38th Meeting,
proposed that cannabis will be on the agenda of the 38th Meetifigl@ #lovember 2016)
onyas fAUpdat eo.

When the ECDD will meet in November 2016, it will discuss this proposed agenda,
and then will decide on the final agendéich is atthe liberty d the Expert Committee).
DrugScience requests the Experts to amend the proposed agenda and replace the agenda item
AUpdate of Cannabiswvith afiPrereview of Cannabis In this way, the ECDD could decide
to conduct a Critical Review in its next meeting,iethcouldthenlead to scheduling
recommendations to the Commission on Narcotic Drugs. Such a decision would not be
possible when the agenda item is an Update.

A Prereview requires that the ECD&nsiderghe pertinent information on the
subject. Therefie, for this purposedrugScience prepared this Peview Report of cannabis
and cannabis resin (also including their preparations). ThiseRiew Report has been
prepared with the same rigourifig would have been prepared by the WHO Secretariat. It
meets the standards as outlined by the Executive BoardGwitance on the review of
psychoactive substances for international contf@lorld Health Organization, 2010

The report has been written by an independent expert team with a broad knowledge
andexpertise, includinghe medical and nomedical use of cannabis, assessnodiatinical
evidence, pharmaceutical production methods of cannabis, and legal and administrative
aspects of drug control. In this respectjrtieepertise is even broader thasual for ECDD
review reports.

Thescheduling under the Single Convention on Narcotic Drugs assumes a scientific
justification However,cannabis and cannabis resin have never been evaluated by WHO since
it was mandated the review of psychoactive satrsts in 1948. The last evaluation for the
international substance control conventions were therefore when the League of Nations
evaluated the in 1924 and 1935.

The only recommendations by the Expert Committee were repeated recommendations
in the 1950s |ad the 1960s calling on countries not to allow medical use of cannabis. These
recommendations still stand. Not only are they at the basis of the prohibition of medical use in
many countriebut they are also the justification for inclusiohcannabis and cannabis resin
in Schedule IV of the Convention, whiclassifies thenamong the substances with the
strictest prohibition.

With this report, DrugScience enhantles ability ofthe World Health Organization
and its Expert Committee on iy Dependence in fulfilling its internationalbligationsand
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enables the Expert Committee to arrive at an independent and scientific recommendation
whether a Critical Review is warranted not

Professor David NutDM, FRCP, FRCPsych, FMedSci
Chair,
DrugScience
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Abbreviations and acronyms

AUC
CBD
CBN
CB:R
CND
CFU
CSF
DSM
eCB
ECDD
EMCDDA
GAP
GDP
GLcP
GMP
IACM
INCB
1Q
ISCD
MS
NNT
MW
PET
RA
RCT
THC
UHR
UNODC
WHO

area under the curve

cannabidiol

cannabinol

Cannabinoid typd. receptor or CBreceptor
Commission on Narcotic Drugs

colony forming units

cerebral spinal fluid

Diagnosticand Statistical Manual
endocannabinoid

Expert Committee on drug Dependence
European Monitoring Centre on Drugs and Drug Addiction
Good Agricultural Practices

Good Distribution Practices

Good Laboratory control Practices

Good Manufacturing Practices

International Association for Cannabinoid Medicines
International Narcotics Control Board
intelligence quotient

Independent Scientific Committee on Drugs
multiple sclerosis

numbereedeeto-treat

molecular weight

positron emission tomography
rheumatoidarthritis

randomised controlled trial
tetrahydrocannabinol

ultra-high risk

United nations Office on Drugs and Crime
World Health Organization
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Introduction

A Prereview for the scheduling of Cannabis and Cannabis resin under the
international drug control conventionsnsichneededasexplainedin the Forewordy
Professor David Nutilhis PrereviewReportprovides the data f@euch aPre-review by the
WHO Expert Committee on Drug Dependence.

The purpose od Pre-review is to determine whether current information justifies a
Critical Review. For evaluating substances iBre-review, the categories of information are
identical to those sed inCritical Reviews. At the stage of tH&e-review, the Expert
Committee must decide whether the informajigstifiesa Critical Review. Ifit finds that the
data available may justify chaing the scheduling of cannabis and/or cannabis resin, the
Committee should recommendCaitical Review in its next MeetinglThe Pre-review is a
preliminary analysis, and findings at this stage should not determine whether the control
status of a substance should be changed.

If the Committee decides that a Criti¢view is warranted, there will be a number of
assessments be made by the Committeeits next sessian

The currencontrolis throughScheduls | and 1V of the Single Conventioan
Narcotic Drugs as amended by the 1972 Protdbken reviewing it, annabis needs to be
assessedgainst the criterigor listing a substance in these two Schedules in order to
determinewhether they are still met today. If not, the questiomhsthercannabisneets the
criteria for other Schedules, particularly Scheduts the Single Conventigror does not
meet the criteria for any scheduling

The full procedure to arrive at a decision is presented iGthéance on the WHO
review of psychoactive substances for international conivébrld Health Organization,
2010)However inshort, the pertinent criteria forelCritical Review of cannabis and
cannabis resiarethe following

1. The applicability of the Single Convention should be assessed, before considering the
Psychotropic Substances Conventidrg substane is cannabidike and the @mmittee
decides that it should be scheduled, it should be scheduled under the Single Canvention
2. The next step is to decide whether a subs
productive of similar illeffects as the substan@d r eady i n Schedule | o
case, the Committee should recommend schedufingt, it should recommend removal
from all Schedules.

For substances already scheduled unde@tigle ConventionArticle 3, paragraph 6
applies and not Artie 3, paragraph 3. This makes a difference in sthé substances
already scheduled can be moved to another schedule or completely removed. Because
paragraph 3 of the same article is not applicab#ibstances already scheduled, its
A s i mi-rl walfteatireguires that the ECDD assesses whether the substance under review
is cannabidike) does notpply either. This is supported the official Commentary tdie
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Convention concerning the scheduling of can
the results of the intensive research which is at the time of this writing being undertaken on

the effect of these two drugs so warrant, they could be deleted from Schedule 1V, and these

two drugs]i.e. cannabis and cannabis resi$ well extracts and ttures of cannabis,

could be transferred f(Anonymo8s; 19adbelgeotel t o Sch
shows that there slsono impediment for th€ommitteeto recommend a deletioniif

should conclude that this is justified.

3. Inthe next steghe Comnittee should decide whether Scheduling should be in

Schedule | or Il. Unfortunately, neithdret text of the Conventiomor the Guidance

provide criteria for the choice for Schedule | or Schedule Il. Howevemnficial

commentary to the Singl@onvention explains that the criteria used by the Technical

Committee of the Plenipotentiary Conference (i.e. the Conference of the countries that
negotiated the conventions the 1950s and 196p®cluded that dependengeoducing

properties stronger thacodeine and more or less comparable to morphine led to

Scheduld and dependenegroducing properties not greater than those of codeine but at

least as great as those of dextropropoxyphene led to listing in Scheduiedugh this

seems to be cleamhe full list of criteria used by the Technical Committee is confusing and
intrinsically contradictory including a critewn on comparabilityto cannabis and cannabis

resin. (Anonymous, 1973)

4. If the Committee recommends the substance to be schedulededu$ |, it should

also assess whether itfjgarticularlyl i abl e t o abuse and to produ
such liability is not offset by substantial therapeutic advantages not possessed by
Ssubstances ot her t HAonynmbus083 i n Schedul e 1 V.

Moreover, there exist recommendations by the Committee from 1955, 1960, 1965 and
1968 that cannabis and cannabis resin should not be used medically. Because these
recommendations were never revoked, they still stand. However, since the pnogiess
has been made in research, and also the professional cultivation of herbal medicines has been
standardized in several cases, resulting in reproducible products. Moreover, a cannabis extract
with the status of a licensed mediciseavailable in 2&ountries. This requires that the
Committee provides clarity by either repeating or revoking the earlier recommendations on
this issue.

Finally, an increasing number of countries adopt alternative policies to mitigate the
harm of cannabiandits prohittion. In many countrie¢egal provisionsexistthatallow
peoplein one way or anothdo produce andise cannabis without feaf legal prosecution
Theseprovisionshave many namesegalization, regulation, condoning etcetera. As a
conseguencgemanypeopleare exposed to cannaligre or less legallybut the quality is not
always ensuredrhis expogsusers unnecessrto hazards from impurities thahould and
couldbe avoided, such asouldsand fungi (espA. fumigatus),heavy metals anpesticides.

The Committee, being a panel with specific pharmaceutical expestiiseld make

recommendations to those jurisdictions allowing the production and use of caienabis
establish quality assurance systeAsthe latter two issues are somewsgparate from the

10
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recommendations on scheduling, the Committae if it prefers to do so, make
recommendations on medical use and quality control already during its current session.

11
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1. Substance identification

A. International Nonproprietary Name (INN and other generic designations
There is no INN for Canits sativa L.

The main active constituertf cannabiss dronabinol INN Dronabinol isoften also
c a | I°*-etdahydvocannabinol, or tetrahydrocannab{fi¢dC), In this document,
d r o n a b%tetrahydrocampabinol, tetrahydrocannabin@nd THCare used as
synonyms.

Cannabinolanothernaturalcannabinoifl has been assigned an INN as well
No otherconstituentsre assigned an INN.

Moreover, a standardized cannabis extract contagiFgHC and cannabidiol has
been denominatedhbiximols USANThe USAN system is coordinated with the INN system
and therefore a future identical INN designation for this extract may be possible.

B. Botanical classification

Order: Rosales

Family: Cannabaceae
Genus Cannabis L
SpecieLCannabissativa L

C. Chemical Abstract Service (CAS) Registry Number
Not applicable

D. Proprietary names

Bedrocafi, Bedrobinof, Bediol®, Bedic&, Bedropuuf andBedrolite®

are varieties of commercially available pharmaceutical grade herbal cannabis
SativeX is a standardized &act of cannabignabiximols USAN)

(Marinof® is dronabinol INN)

E. Colloquial names

There aremore than 100 street names in English and dozevigirally every other
major languageln English they includeannabis, marijuana, skunk, herb, resin, weed, ganja,
purple haze, northern lights, charis, Thai sticks, grass, pot

F. WHO Review Fstory*

Cannabis and Cannabis Resin are scheduled in SchédmieésV of the Single
Convention on Narcotic Drugs sinttee Convention has been agre@honymous, s.a.)

! This section is based @documenprepared by the author for the 36th Meeting of the Expert
Committee on Drug Dependence.

12
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These substances were discussed internationalthddirst timeat the The Hague

Conference of 1912|rternational Narcotics Control Bogrti97) but it was only the second
Opium Convention of 1925 that regulated the
and its galenic preparations. It allowed for the medical and scientific use of galenic
preparations.I{iternational Narcotics Contr@oard, 1978; Danenberg et al., 2013)

Cannabis was reviewed by the Health Committee of the League of Nations in 1935,
which recommended that preparations obtained from cannabis extract or tincture were placed
under control of the second Opium Conventignternational Narcotics Control Board, 1978;
Danenberg et al., 2013)

After World War 1l, WHO became responsible for the health functions of the League
of Nations. The Expert Committee on Drugs Liable to Produce Addiction, later called the
Expert Committe®n AddictionProducing Drugs (and today called the ECDD) spoke out
against the medical use of cannabis repeatedly (e.g. fifth (1955), 11th (1960), 14th (1965) and
16th Sessions (1968))orld Health Organization, 1955; World Health Organization, 1960;
World Health Organization, 1965; World Health Organization, 1 ®&8vever,in noneof
these cases there was a review of the depengendecing properties of the substance. A
document byhe International Narcotics Control BoattlCB) mentions that WHO j@duced
a report on the physical and mental effects of cannabis in 1958ji®dbcumentvaslost
over time. It isnot clear whether the Expert Committee on Drugs Liable to Produce Addiction
was involved witht. (International Narcotics Control Board, 28 Wolff PO, 1955

Because of their inclusion in the 1925 Opium Convention, cannabis and cannabis resin
werelaterincluded in Schedule | of the Single Convention on Narcotic Dnwgen this
convention replacedneearlier drug control convention in 126/Nhen the Schedules of the
Single Convention were drawn up, the Expert Committee on Addi€ioducing Drugs
stated that it dAbel i eved (dnthadrafttishfethelngie osi t i o
Convention should be most carefully reviewedfbre they become an established part of the
new ConvWorld Health Organitation, 199Yet, t he Expert Committ e
report only mentions that substances in Schedule Il were reviewed individually, whilst the
review of other Schedules seem to have been a quick check of the lists with a few remarks to
move substances to other Schedules. &ferencas madeto a review of cannabis and/or its
resin. Panenberg E et al., 2013Vorld Health Organization, 1960)h e Exper t Co mmi t
13th report also mentions a review of substances for the Single Conweittiont aspecific
reference to a resw of cannabis or cannabis res/drld Health Organizatiori,964)

The Technical Committee of the Plenipotentiary Conference, which was the
conference of the countries where the Single Convention was negotiated, included both
substances also in Schede The Technical Committee used the following criteria for
inclusion: Subst anc e spratlyciag)proptdies orradabiiyttacabusey a d d
not offset by therapeutic advantages which cannot be afforded by some other drug; and/or (b)
For which the deletion from general medical practice is desirable because of the risk to public
h e a | Anbngmous(1973c

13
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Of interest is also that the 35th Eetp Committee on Drug Dependence conducted a
Critical Review of dronabinol in 2@and recommended taove the substance from
Schedule 1l of the United Nation Convention on Psychoactive Substances to Schedule IIl.
(World Health Organization, 2006a; World Health Organization, 2006Is) was rejected
then by the Commission on Narcotic Drugs without maknemntion of what theequired
social or economiconsideration$or such a rejection weréCommission on Narcotic Drugs,
2007)Although dronabinol is regulated as a separate identity under the drug control
conventions, this is important because it is df@main constituent of cannabis and cannabis
resin.

In 2009, the Commission on Narcotics Drugs (CND) requestéd Resolution 52/5
AExploration of all aspect silrleilcitte dp urop a shees au
United Nations Office on ugs and Crime to share information regarding the health risks
posed by cannabis with the Expert Committee on Drug Dependence of the World Health
Organization, and, in that regard, looks forward to an updated report on cannabis by the
Expert Committee, subft to the availability ofextta u d get ar y Conengssianorc e s 0 . [
Narcotic Drugs, 2009

From 1968 until 2014, cannabis has never appeared on the agenda of the Expert
Committee. From 2014 onward, the 35th, 36th and 37th Meetings of the Committee tagre
review cannabis in a future meeting of the Committéér{d Health Organization, 20)2

This has not been substantiated so far ant
discussed(Madras BK, 2015Anonymous, 2014)

In 2016, WHO published the e p @he healfh and social effects of nonmedical
cannabis use (World Health Organization, 2016)owever although useful, this report was
not prepared for conducting a review by the Committee and doesvertall the required
topics or meet the requirddrmat.

2. Botany and chemistry

A. Description of the plant

UNODC describes t he prialisssiacanhual,aipgeieua,r ance a ¢
flowering herb. Staminate (male) plants are usually taller but less robust thangistilla
(female) plants. Stems are erect and can vary froré @2 However, most of the plants reach
heights of 13 m. The extent of branching, like the plant height, depends on environmental
and hereditary factor s a $UnitedeNations ®fice bnfDeugsmet ho d
and Crime 2009 An image of a male and a female plant are shown in Figure 1.

B. Plant varieties

Often wo varieties are distinguishe@annabissativa L. spp. sativa ar@annabis
sativa L. spp. indica. There are morphological elnemical differences between these two.

14
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Within the subspecies, there are numerous varieties. Some distinguish a third subspecies:
Cannabissativa L. spp. ruderalis.

Figure 1. A flowering
male and seeblearing female
plant. 1. male flower, enlarged
detal; 2. and 3. pollen sac of
same from various angles; 4.
pollen grain of same; 5. female
flower with cover petal; 6. female
flower, cover petal removed; 7.
female fruit cluster, longitudinal
section; 8. fruit with cover petal;
9. same without cover petdld.
same; 11. same in cressction;
12. same in longitudinal section;
13. seed without hultKéhler
FE. K° hl er-Bflanzede di zi n
in naturgetreuen Abbildungen
und kurz erlauterndem Texte.
1887)

C. Treaty definitions

Cannabis is defined in the Single Convent
fruiting tops of the cannabis plant (excluding the seeds and leaves when not accompanied by
the tops) from which the resin has not been extracted, by whatever name thay may
designated. o

Cannabis resin is defined as fiseparated r
t he cannabis plant. o

It should be noted that what the Conventions consider to be cannabis and cannabis
resin does not refer to the whole plartus, treatydefinitions are narrower than the botanical
definition. Other parts of the plant are not under international control.

D. Constituent$

Over 60 cannabinoidsave beemndentified inCannabissativa L., but many of these
are not or only marginallgxplored for their propertiegPertwee RG, 2004The two main

2 This sutsection is based andocumenprepared by the author for the 36th Meeting of the Expert
Committee on Dru@pependence.
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cannabinoids in most varieties apd-tetrahydrocannabinoand cannabidiolCBD). Other
cannabinoids naturally occurring in the plamtludecannabechromene, cannabigerol,
cannabichromevanj tetrahydrocannabivarin etcetera. All the cannabinoids are present as
carboxylic acids and are decomposed on heating into the free cannabinoids. Cannabinol is
present in dried cannabis, but is a decomposition product. All these cannabinoids differ in
phamacodynamical properties: agonists, partial agonists or antagonist, with different
affinities to the variousannabinoidike receptors, such as @BCB, and theTransient
ReceptorPotential V1 (TRPV1) owanilloid receptorThe free cannabinoids hadifferent
activities than the cannabinoid aci®&me cannabinoids may be pharmacologically inactive.

Usually, varieties ofCannabissativa L. spp. sativa are relatively strong on
tetrahydrocannabinpWhile varieties oCannabissativa L. spp. indica are relatively high on
cannabidiol.

Moreover, plant material contains many substances from variousobkbeical
classessuch as terpenes and flavonoidlke typical number of substances that can be
identified in a plant is 70D 1000, most of them not psychoactive. However, it should be
considered that tise otherconstituents magct asuptakeenhancersgi.e. bioavailability
enhancersior other substances,g.this is known to be the case for sotaegens.
(Kesarwani K and Geta R, 2013)

Both plantgenotype and phenotype can make a difference for the actual composition
of a cannabis batch. These differences can have consequences for the psychopharmacological
and other pharmacological activity of the plg@cholten WK 2006 Therefore, there is not
Afone cannabi s o0: tetrahydrocannabinah the flonenng teps tan warfy
from very low (under 0.96 for the approved industrial varieties in the ,E®Jup to 28%).
Moreover the variety in cannabinoid profiles atite presence dfifferentuptake enhancers
cause a diversity of properties of the many cannabis varieties.

E. Chemical formulas of somemain constituents

dronabinol  Cy1H300;
cannabidiol: Cy1H300;
cannabinal  Cy1H260; (Chemspiderwebsitg

F. Structural formulasof somemain constituents
dronabinol: cannabidiol: cannabinal
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G. Molecular weightsof somemain constituents

Molecularweight (M.W.) of dronabinol: 314.46 gram/Mol
M.W. of cannabidiol: 314.46 gram/Mol
M.W. of cannabinal 310.43gram/Mol

H. Melting points of somemain constituents

dronabinol: 200 °C
cannabidiol: 66 °C
cannabinal 76.5 °C

|. Cultivation

The fllicit cultivation of cannabis has been comprehensively desthly the
European Monitoring Centre for Drugs and Drug Addiction (EMCDP#ich has been
used to draft the subsections on outdoor and indoor cultivallerreferfor more details to
its report on this topi¢European Monitoring Centre for Drugs and DAdgdiction, 2012)

Open air cultivation

Originating from Central Asia, the cannabis plaat alreadgpreadaround the world
in ancient timeslt served for thgroduction of fiboresi{empfor ropes and cloth), the
extractionof oil from the seeds (for culary purposes and as lamp oil) and for its
psychoactive properties. Nowadays, therepisroair cultivatioralmost around the worlés
the plant will growup toa latitude of 53N.

For the cultivation of théibres both the male and female plants emétivated.The
plants are avedin spring(late April or May) and the harvest takes place relatively early. The
stems of the plants, usually2 meters higlandevenhigherat times are put in water in
orderto makethemroAf t er t h i sfibrAscam betset fieg Dy,crushihgehe stems.

For the production of drug, tlgoalis to obtain the flowers. Because the plant starts
flowering only when the days start shortening, the harvest is much later in the season than for
fibre hemp usually at théeginning of Octobern countries closer to the equator however,
varieties are adapted to the more constant day length and start flowbengsufficiently
mature

If the plant is cultivated byosving, there will be male and female plants and the
flowers will contain seeds at the moment of harvesting. Another option is to clone female
plantsselectively Thi s wi | | result in seedless flower
higher content offetrahydrocannabinol

In southern and eastern EuropeAsia and in Africa, the prevailing method hemp
cultivation is outdoor, while in most western and northern European countries there is a
preference for indoor cultivation. In more northern countbasiweather conditions can ruin
the crop becausée flowers will rot before they are fully grown.
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To harvest the herbal cannabis (on fAmarij
the flowers and upper leaves are cut from the plant and allowed to dry, then compressed into
dense blocks to minimize volume for transportation.

Cannabis resin is prepared by trashing and sieving thdrseshflowers. In this way
the gland cells containing the essentialath the cannabinoids are separated. They are
compressed, resulting in a daskown resin. Beause of differences in processing, resin
originating from various countries can be very different.

Indoor cultivation

In case of illicit production, indoor production has the advantage that it can be hidden
more easily, although premises with indoor prein can be detected withfra-Red(air)
photography and by identifyiniguildings with high electricity consumption.

Through indoor cultivation, thenvironmentan be better controlled, and hence, the
product propertieso, especially if nogrownin glasshouses but in sealed rooms
Temperaturglighting (including day lengthhumidity, watering and fertilization can be
controlled to a very high level. This isahigher cost, mainly becausgthe electricity
needed for the powerful lamisuse(typically 4007 600 Wh); however, the electricity is
oftenstolensothe costs araot a concern for the illicit groweBy indoor cultivation it is
possible to reach six to eight harvests per year.

Usually plants are grown in individual pots wibil, sometimes hydroponicall@nce
the plants are ready for harvesting, they are cut and hung to dry. After about two weeks, the
flowering tops are cut off the plant and the leaves and stems are cut out by hand with scissors
(Amanicuredo) .

Sometimes thavaste from the manicuring and the leaves is used to separate and
collect the glandular hairs using ice water and sieves.rébigtina pr oduct cal |l ed
hashisho, which has potentially a high conte

The main determinant for the yieldttse strain, followed by thamount oflighting.

Cultivation for pharmaceutical purposes

For the cultivation of cannabis for pharmaceutical purposes, the same techniques can
be used as described aboS8eme production of medical cannabis is illegal, andame
states in the USA the productioimedical cannabis is in the hands of individuals, cannabis
clubs, or (sem) professional organizations with no supervision on the quality by the health
authorities On the other hand, legal producers apply verygssibnal techniques in order to
arrive at a product that meets all pharmaceutical requirenigmsefore we may assume that
all sorts of cultivation existsrom bad to excellent
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In some countries, includin@anadatheUnited Kingdomandthe Netherlads the
marketed product meets pharmaceutical standards. In the United Kingdom, where the
production is intended to produce a standardized ex@Bativex’), the cultivation is partially
standardized and after extraction, the concentration of the cannabinoids is adjusted until to the
required level. In the Netherlands, where the inflorescenmegribedo the patient, the
cultivation is standardized tohagh level, in order to have batt¢b-batchconsistency .
Various products are available, and therefore the variety needs specification.

3. Ease of convertibility into controlled substances

The criterion for ease of convertibility has been set by the Wéeklth Assembly in
its Resolution 7.0f 1954. A substanceill be considered by the World Health Organization
as "convertible" where the ease of conversion and the yield obtnetitute a risk to public
health, and that in cases where there is uatcgytas to whether a substance will fall under
this definition, the substance will be considered as "convertible" rather than as "not
convertible".The Guidance on the WHO review of psychoactive substances for international
control define€ase of conveittility i n it s paragraph 49 as AA sub
of such kind as to make it, by the ease of the process and by the yield, practicable and
profitable for a clandestine manufacturer to transform the substance in question into
controlled du g .gWorld Health Organization, 1954)

Related controlled substances which are candidate for being converted from cannabis
are dronabinol (controlled under Schedule Il of the Convention on Psychotropic Substances)
and six stereoisomers of this substaftbe 7,8,9,1 8,9,10,10g 6a, 9,10,10a 6a,7,10,10a
6a,7,8,9; and 6a,7,8,9,10,10aonfigurations of tetrahydr6,6,9trimethy}3-pentyl6H-
dibenzop,dpyran1-ol). The latter are controlled under Schedule | of the same convention.

Cannabidiolard cannabidioic acidcan be extracteflom fibrous hempor from low
THC containing hemp seeds using solvents and is then purified to a crystalline substance
(Cannabidiol Solutions, websjteCannabidiol obtained by decarboxylation is cyclized in the
presence of Lewis acids in a apaolar solvent to produce dronabinol

The fact that dronabinol and the otlseheduled stereoisomers are never encountered
in drug markets show that conversion is not an issue. Instead, similar products such as
Acannbhodiwiboh high dronabinol content but | ow
directly from cannabis or cannabis resin.

4. General pharmacology, including pharmacokinetics and
pharmacodynamics

Pharmacodynamics

Most of the actions of cannabinoids aredmted by actions at two-@rotein coupled
receptors, named GBnd CB receptors. In addition, there is evidence for-neceptor
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dependent mechanisms of cannabinoids. The effects of cannabinoids can be blocked by
selective receptor antagonists such a®nabant(Nutt DJ, 2005)

The CB cannabinoid receptors are distributed in the central nervous system where
they are the most dense dif@-protein coupled receptorthéir total number exceeding that
of dopaminenoradrenaline and serotonin receptorstpgethe). CB, receptors are found in
many peripheral tissues (spleen, leukocytes; reproductive, urinary and gastrointestinal tracts;
endocrine glands, arteries and heeirtt,).

The brain makes several substan@adled endogenous cannabinoids or
endocannabinoigsuch as anandamide and diacylglycerol that are agonists at cannabinoid
receptorswhere they produce alterations in synaptic connectiVingendocannabinoidare
produced by breakdown of phospholipids in cell membranes during andetitrenal
activity. Cannabis mimics the effects of the endogenous neurotransmitters anandamide and
diacylglycerol (Devane WA et al., 1992; Di Marzo V et &2001; Mechoulam R;ride E and
Di Marzo V, 1998 Segiura T et al., 1997)

Cannabinoid®f herbal @igin, particularly THC, mimic to a greater or lesser extent
the effects of these endocannabino{@otenhermen2004)Not all naturally occurring
cannabinoids exhibit the same pharmacological activity. They can have higher affinity to the
CB;, to the CB or to the vanilloid receptor (TRR), and they can be agonists, antagonists or
partial agonist(Pertwee RG2004)

Cannabis may inhibit endorphins in the emetic centre, suppress prostaglandin
synthesis, and/or inhibit medullary activity through an uosjeel cortical action(Drug
Bank, website)

CB-receptos are ove600million years old.They are present all over the animal
kingdom, even in the very primitivdydra vulgaris(Pallas) CB receptos are much older
thanthe cannabislgnt, which datebackto the Oligocene(34 million years ago).

(McPartland JMandGuy GW, 2004) This is an indication that the endocannabinoid system
has its own physiological functiand that itoriginsare notrelatedwith the use of the
cannabis plant. This physigaal functionexistsinter alia in the modulation opain
experience and appetite

The brain effects of THC are mediated via agonist activity atr€&eptors, which are
found at high concentrations in brain areas associated with motivation and reward. THC has
been shown to increase the release of dopamine from the nucleus accumbens and prefrontal
cortex in rodentsan effect found with many substascaf misuse(Tanda G Pontieri FE and
Di Chiara G, 199YHowever the human data are unconvinciiiNutt et al, 2015

THC is the maincauseof the pharmacological effects of cannalmsluding the

medicinal benefits of the plant is an agonist to batthe CB and the CB subtype of these
receptors. It is thought that the aatnetic effects are also partly mediated by the CB
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receptor.THC also acts on CBeceptors and this action on those found in the immune
system may explain its actions in inflaratary conditions.

Cannabidiol which has two isomersg another cannabinoid that has actions that in
some ways oppose those of THC through agosee-understood mechanisms. The relative
lack of cannabidioln some forms of plant cannabesg. skunk may help explain different
effects of these compared with the more balanced mixtures of THC and cannabis found in
more traditionalarieties.(See also &ction7 . Dependence potential,
and psychosi so)

Cannabinol is not naturally ogaing in the living cannabis plant, but it occurs usually
in the dried herb as a-THCasgmothe eahnalmnaid, whichis u c t

present in the plant in small amounts.

Table 1. Effects of cannabinoids on various receptd?srtvee &, 2004)

effect on:| CB;-receptor | CB,-receptor | TRPV;
THC ++ + 0
A’-THC + + 0
(+)-cannabidiol +/- + +
(-)-cannabidiol 0 0 +
cannabinol +/- + 0

+ = agonist; +/- = partial antagonist; 0 = no effect

Pharmacokinetics of inhaled cannabis

Measuring theinetics of cannabis reliably is not easy when it comes to smoking of
cannabis cigarettes. Combustion takes place at B30° C and around 3% of the
cannabinoids is destroyed by pyrolysis during smoking. Bioavailability of smoking is reported
as rangig from 2i 56 %. (Grotenhermen F, 2003) By using a vaporizer device, the intake is
more reliable and contrary to smoking, vaporizing is not associated with the inhalation of
harmful combustion products such as polynuclear aromatic hydrocarbons and carbon
monoxide (aside from nicotine and nitrosamines when cannabis is smoked as a mixture with
tobacco).

Heat treatment during or before delivery of cannabinoids is necessary to generate CB
receptor activity, as the cannabinoids occur in the placadmoxylic acids. They are
converted into free cannabinoids by decarboxylation aff ZBID° C. This occurs both on
smoking and vaporizing.

Eisenberg et al. studied the kinetics of dronabinol in predominantly male neuropathic
pain patients aged 25 to 66ars (mean age + SD: 42 + 14). They used a metered dose
inhalator (Syge ®) that vaporized the cannabinoids at 190° C in 497 ms using pharmaceutical
grade cannabis containing 199dronabinol, 0.26 cannabidiol and 0.2 cannabinol. Each
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dose contained 15 + 0.1 mg doses of processed cannabis flos, containing 3.08 + 0.02 mg
dronabinol. The efficiency of the THC vaporization process was 52.7 %2.7

They found a mean plasma.& for dronabinol for the entire group of 38 = 10 ng/mL
and Tnaxoccurred afteB + 1 minutes. Mean dronabinol AU, , r was 67 + 200
ng-min/m. No measurable plasma levels of the active metabolit®©f-THC) were
monitored within the time frame of the blood samplingl@0 minutes). (Figurg)
(Eisenberg E, Ogintz M, and Almdgy 2014)
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Figure 2. p9THC plasma levels following single dose
inhalation of 15.1 + 0.1 mg processed cannabis flos,
containing 3.08 = 0.02 mg THC, by using Syge Inhaler.
(Eisenberg E, Ogintz M, and Almog S, 20Q1idprinted by
permissionof the publishej

Another study in 18 healthy volunteesmpared dronabinol delivensingan electric
vaporizer (Volcan8) comparedvith smoked cannabigor both the vaporizer and the
smoking the study applied the same standardized puff proc&libcts wee instructed to
continue puffing until they exhausted smoke or vapour from the delivery device or until they
had inhaled as much as they could tolerateee strengths of cannalffgovided by the US
National Institute on Drug Abuy&vere used both fomsoking and vaporizing. The authors
found that inhalatioby vaporizing and by smokingsuls in equivalents-hour AUCs and
peak plasma HC concentrations measured at 2 minutéswever, the authors also report
that the vaporizer was associated with highlasmaTHC concentrations at 30 min and 1 h
compared to smoking, suggesting that absorption was faster with the vapofirderest
was that the systemic dose of THC, as estimated by the plasma AUC, normalized for the THC
content of the cannabis, vadigvith THC strengthThe AUC becomes relatively lower when
the strength of the cannabis increag@brams DI et al.2007)
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Pharmacokineticsof oral dronabinol (Marinol ®)
(US Food and Drug Administration, 2004)

Absorption

Dronabinol(administered aMarinof®) is almost completely absorbed (up to%%
after a single oral dose. It undergoes first pass hepatic metabolism which with high lipid
solubility leads to only 120 % of the dose reaching systemic circulation

Distribution

Dronabinol has a lasgapparent volume of distribution due to its lipid solubility. It
also has high plasma protein binding.

Elimination

The elimination phase is a two compartment model with an initiadlif@lbf 4 hours
and a second halife of 25-36 hours. It is excreteid bothfaecesand urine

Pharmacokinetic interactions

None identified but there is the possibility of dronabinol displacing other highly protein
bound medicines.

Pharmacokineticsof sublingual cannabis extract (SativEX
(SPCAnonymous, websile

Absorption

Following administration of the spray both THC and cannabidiol (CBD) are absorbed
and appear in the plasma witii5 minutes.

Distribution

The components are quickly distributed andoabed into body fat. Proteinrming is
high and THC underges first pass metabolism in the liver

Elimination

The first order elimination halife is approximately 25 hours for THC and-8 hours
for CBD depending on dose. The process is thought to be biphasic.

Pharmacokinetic interactions

Care is advised faro-administration of sedative medicines as there may be an
additive effect. Strong enzyme inducing medicines such as rifampicin, some antiepileptics
and barbiturates are not recommend. Medicines affecting cytochrome P systems need to be
used with caution.
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Secondary pharmacology

Effects on cardiovascular system

Marinol®: Palpitations, tachycardia, vasodilation
SativeX: Alterations in heart rate and blood pressure

Effects on respiratory system
None described

Other pharmacological effects

Marinol®: Anxiety, mnfusion, dizziness, euphoria, hallucinations, paranoid reaction,
somnolence. Nausea & vomiting.

SativeX’: Anxiety, illusions, changes in mood, paranoia, confusion, hallucinations and
delusional beliefs

Routes of administration

Non-medicaluse

Non-medicd use of cannabis and cannabis resin is usually by smoking as a cigarette,
pure, or mixed with tobacc@ral forms such a mixed in biig products( fs pacegn cakeo)
butteror chocolate occur.

Medical use

Herbal cannabis: &bally not regulated and can be in various foimsddition to the
routes of administration for nemedical use, also use as a herbal tea (with or without butter
to enhance the bioavailability of the lipophilic cannabinoids) and by inhalation after
vaporization occur.

Hazenkamp et al. conducted a crgsstional survey over the internet in five
languages (German, English, Spanish, French, Dutch). 953 patients (614 male, 339 female)
with a mean age of 40.7 years from 32 countries completed the questionnaire. Preferred
modes of use were smoking of cansali2.9%), inhalation of cannabis with a vaporizer
(23.6%), oral use of cannabis in baked goods #%)9oral use of cannabis as a tea @y
and oral use of dronabinol/Mariffo{1.8 %). No significant differences in preferred modes of
use were found in correlation to symptoms or disedbkeszekamp et al., 2011)

Marinof®: capsules of 2.5 mg, 5 mg or 10 mhgnabinolfor oral administration.

Sativex®:oromucosal spray (each contaigi2.7 mg delt®-tetrahydrocannabinol and
2.5 mg cannabidiol in 100 microliters).
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Dosages

Non-medicaluse

The average amount of cannabis in a j¢idgpliffdo equates to between 6 and 10 mg
THC. People who have used a lot and so developed tolerancesenayoue.

Medical use

Herbal cannabis: Usually not regulated; medical patients will tithatie intake
depending on theelief of thar complaints. They do natsuallystrive for a high(in
fact many stop using it if the get high as they do not like the effect)

Marinol®: 2.5 mg to 20mg daily.

SativeX: 1-12 spray doses per dégquivalent to 2.7 32.4 mg dronabinol and 2i5
30 mg cannabidiol).

5. Experimental toxicology

In recent yeas the toxicology of cannabis has been studied more systematically than
in the past through the research on new pharmaceutical preparations. Inthepgastudies
claimed to have some outcome, bame ofthe studies did not even declare the Fethtent
of the cannabis which was used, making them less meaningful. With a number of companies
doing research for having a @eamed urcds egrpalio viked
become available. It is for this reason that this section draws with emphastisdies which
have been conducted for the market application of S&tivekich is currently the single
cannabis product having market authorization.

Animal studies

Cannabis is a remarkably safgbstancén terms of its acute toxic effectSHC is the
component of cannabis which has the highest direct toxicity in all animals so far tested. In
addition to older studies of cannabisd THC the recent introduction in many countries of the
phamaceutical preparation Sativega solution containing a lmnced mixture oTHC and
cannabidiolseeSection 11has provided considerably more safety data as per current
medicine development guidelindbése data are in italics in the followisgib-sections).

Single-dose toxicity

The cause of death in experimental animals is usually respiratory suppression
(Rosencrantz, 1983). Thé s onintravenousadministrations 40mg/kg in the ratbut
phylogenetically higher animals are less susceptible so tbgid.Bround 130ng/kg in the
dog andmonkey (Rosencrantd, 1983 Rosencrantz Hyleischman RWandGrant RJ 1981).

Repeateetose toxicity

The SPC for SativEx e p o Effecssin fonclinical studies were observed only at
exposures considered sufficiently in excegh®maximum human exposure indicating little
rel evance t @nooymous wabsitd) us e 0.
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Reproduction function

The SPC for Sativékreportsi R e p r o tstodies cariied gut with the THC and
CBD extracts present in Sativex showed no adverse effects on either male or female fertility in
terms of numbers of animals mating; number of fertile males and females, or on copulation or
fertility indices. There wereeduced absolute weights of epididymides, with aéfliect”
dosage level of 25 mg/kg/day (150 nfy/far male fertility. Data from the literature have
shown negative effects of THC and/or CBD on sperm number and niotility.

Embryo-foetal and perinatal toicity

In studies in animals, as expected, due to the lipophilic nature of cannabinoids,
considerable levels of cannabinoids were found in the maternal breast milk. Following
repeaeéddosing, cannabinoids are concentrated in breast milk (40 to 60 timelsshea
level). Doses in excess of normal clinical doses may affect growth rates offeckagants.
(Astley SJandLittle RE, 1990)

More recent data in tHEhe SPC for Sativékr e p oThe "moeffiéct” dosage levels
for effects on early embryonic afetal survival, in rat studies, were approximately 1
mg/kg/day (6 mg/fy which is close to or less than the likely maximum human dosage level of
Sativex. There was no evidence to suggest any teratogenic activity in either rats or rabbits at
dosage levelsonsiderably in excess of likely human maximum dosage levels. However, in a
rat pre- and postnatal study, pup survival and nursing behaviour were impaired at doses of 2
and 4 mg/kg/day (12 and 24 mg/hrespectivelylt should be noted that though thigy be
due to a change of taste in the nudither than an effect of cannabis on the neoii@ao FC
et al., 1976)

Mutagenic and carcinogenic potential

This area has been subject to significant research interest in an attempt to discover
evidence that soking cannabis could be carcinogenic. The available evidence suggests that
cannabis smoked aloif#hat is without tobacqdhas a low potential of lung can¢éutwhen
used mixed with tobacco the risks from tobacco become apparent. Holexsause it bush
at a lower temperature than tobacco leaf, cannabis may reduce the toxicity of th&cco
Home Office unpublished reseajcfihe evidence from Sativticensing data and post
marketing surveillance shows this formulation meets current pharmaceutetgl éeria of
low/zero carcinogenic risk and there is no reason to suppose othemaded forms of
cannabis will behave differenthft is important to note that there are a number of anecdotal
reports that cannabis may have anticancer acti@g dinical trial showedTHC efficacy in
a gliomaga form of brain tumoyr(Arney K, 2012 GuzmanM et al., 2006.)

Immunotoxicity

This has been a highly controversial area in years gone by in an attempt to justify the
continued ban of cannabis torjustify its medical use. More recently a role has been
postulated because of the presenc€Bf receptors on immune cells. However no clear
evidence of impact in either direction has been forthcoming and the growing Satatex
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shows no signal of conaere effects to alter in any way immune functibydeed there is
evidence that it can reduce damage in disorders wherardhanmation is a ppblem e.g.
ulcerative colitis lttp://www.gwpharm.com/inflammation.aspx

Neurotoxicity

Cannabis does not apgr to have any significant effects on brain morphology even
when used for many years. In terms of brain activity and connectivitg studies have
found increas&vhile othersfounddecreaseHowever, there isno clear meaning in terms of
their explainig functional changes described in the sections belowognitive and other
brain functions(Weiland BJ et a).2015)

Human studies

For obvious ethical reasons there is no experimental evidence to determine a lethal
dose in humans. Nor is there any clalievidence, since there have been no proven cases of
death directly attributable to cannabis poisoning. Extrapolating from the monkeyfdata
130mg/kg mentioned abov&iggests that the lethal human dose of then the toxic dose of
THC in a70kg adult would beround 9,1 gram THGn a person of 70 kg, this relates to
32.5 grams of cannabis with a very high THC content2860.5 gram of cannabis with an
average THC content (2&), or 114 gram of cannabis low on THCY%S.

The usual dosingf cannabis delivers around 10 mg so this gives a safety ratio (lethal
dose to recreational/therapeutic dose) of around 10,000 times-ioleroant users. In
comparisonthe safety ratio for alcohol is about 10 times and heroin 5 times. Cannabis is
therebre orders of magnitude safer on acute administrationrtizest othepsychoactive
substances used nomedically,

Pregnancy

There is little if any evidence that cannabis use in pregnancy has significant effects on
the fetus. If there was a meaningful effect the extensive increased in use of cannabis in the
past 50 years would surely have revealed an association.

Lactation

Available pharmacodynamics / toxicological data in animals have shownieraét
THC and its metabolites in milksee Embryeoetal and perinatal toxicityabove in this
Section)
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6. Clinical toxicology and adverse reactions in humans

Clinical experierce

Adverse effects

Marino/®

Asthenia, palpitations, tachycardia, vasodilation, nausea, vomiting, anxiety, confusion,
depersonalization, dizziness, euphoria, hallucination, paranoid reaction, somnolence,
abnormal thoughts.

SativexX

Dizziness and fatigueatied to be very common. Common effects include Asthenia,
anorexia, constipation, diarrhoea, nausea, vomiting, anxiety, confusion, depression, dizziness,
euphoria, hallucination, paranoid reaction, somnolence, abnormal thoughts, blurred vision,
vertigo.

Non-medical experience

Smoking cannabis can lead to respiratory irritation and in rare cases with heavy use
damage to the lung alveolae leading to cavitation. In Europe it is often smoked mixed with
tobacco so the toxic effects of both are experienced.

Canrabis increases vascukangorgement in the conjunctiviaed eye.

Fatal intoxications

The few deaths in which cannabis has been implicated are mostly in +eiddity
men with preexistent cardiovascular disease that is exacerbated by the caimdaloisdrise
in blood pressure.

Non-fatal intoxications

The effect of cannabis in the brain is a
The 6stonedd experience varies coaxgiiedceofabl y
cannabighe setting and the type of cannabis ingesied (S o u z,200& NMorganl et al.

201(). Common desired effects include heightened awareness of music, sounds, colours,
textures and tastes disinhibition, giggliness and increased apfeglas.A, 1989 Such
alterations in perception and insight can impair judgement and coordination leading to an
increased risk of accidents particularly if driving or operating complex machinery. Anxiety is
common especially during the onset of drug effects. In peopltepréexisting psychosjs
cannabis can worsen symptoms such as paramal auditory hallucinationédolescents

may be more vulnerable to cannalmiduced harms than adultéCurran et al, 2016) In

healthy controls cannabis intoxication has been usad agperimental medicine model for
psychosis(Curran & Morgan, 2014
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Cognition, learning and memory

Acute effects

Acute effectsare transient and seen in the time period during which the individual is
intoxicated with the dr ugd20fmieutegwherfaspglffis ng O6st o
smoked) A single dose of cannabis ®HC robustly and dosdependently impairs human
working and episodic memoryCurran et al. 200X rane et al., 2013)lemory impairments
occur however therdg is administered, but the onset of effect is more rapid when it is
inhaled or given intravenously than when it is ingested orally. Specifically, the encoding of
new memories is impaired during cannabis intoxication and this leads to subsequent deficits
in recalling these memories; by contrast, the retrieval of old memories that were consolidated
when not under the influence is unaffected. Cannablisced workingmemory deficits are
seen more in the ability to (oaexample,wehe i nfor
doing mental arithmetic) than in the ability to simply retain it for brief periods (for example,
when remembering a new password code number before ghtdrain imaging studies
showTHC prevents the increased activity with increasedking memory load in
corresponding brain aregBossong et al2012)

These effects on memory arensistent witlthe extensivereclinical evidencef: the
amnestic effects of cannabis in animal models; the high density of cannabinoid receptors in
memoryassociated brain regions such as the hippocampus, amygdala and prefrontal cortex
and observations that THC induces disruption of plasticity in the hippocampus.

Some studies report acute THi@@luced impairment of behavioural inhibition and
increase$n impulsivity, but findings on attention, decisimmaking and riskaking tasks are
mixed and tasklependent(CraneNA et al., 2013; CreaRD, Crane NA and Mason BJ,
2011) There is also some evidencethat ut e ef fect s may vary depen
previous level of use of trmibstanceTolerance to the memaoignpairing and psychomotor
effectsof acuteTHC has been shown in individuals who use the cannabis more than once a
week, probably reflecting a downregulation of corticahR8 ( D6 Souza DC et al
Ramaekers JG et al., 2011)

There is some evidence that the acute mesimapairing effects of TH@an be
lessenedvhen individuals smoke cannalagntaining high levels of CBMorganClJetal.,
2010; EnglundA et al, 2013) One study showed CBD alone enhanced fear extinction
learning in humangDasRK et al, 2013) A recent crossectional study fond that CBD
appeared to protect against the effects of THC on hippocampal volumériossl et al,
2016).

Long-term effects

Although in several countries legislation will enable new studies of medical cannabis
to use prospective, randomized controlled trial designs, to date studies of the neurocognitive
effects of longterm use of cannabis have relied mainly on retrospectifereported drug
use by people who use cannafsrmedically More objective indices of drug use can be
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obtained through hair samples, although these are also somewhat limited (e.g. influenced by
hair dye$ and have been rarely used in studieanE, Chung HandSong JM 2012 Long-

term impairments in memory have been reported mainly in frequent, heavy users, but
confounding factors make iifticult to establish any causeffect relationships between

cannabis use and neurocognitive function. Such faatelude baseline cognitive function

prior to drug use; use of other cognitively impairing drugs like alcohol; types of cannabis

used; age at which use started; and mental health problems, including depression and cannabis
dependence

The most consistelytreported longterm effects are impairments of encoding new episodic
memories, with some studies finding persistent deficits in the first few days of abstinence.
There is increasing agreement that these deficits are no longer seen when the indopdual st
using cannabis for 28 day€raneNA et al., 2013 Functional neuroimaging studies have
beenmainly crosssectional and very heterogeneous and it is not possible to infer any
causative relation between lotgrm cannabis use and brain changessfstematic review

by Batalla et al., 2013)

Age-dependent effects: adolescence and adulthood

TheendocannabinoideCB) system has a major role in neurodevelopmental and
maturational processes (including synaptic pruning and vahétiéer development), and these
processes are especially prevalent during adolescence. As cannabis affects the functioning of
the eCB systenthehuman brain may be more vulnerableggychoactive substancasthe
time when use of cannabis often begins.

Preclinical studiekave shown that single dose oT HC results in greater
impairments to spatial and n@patial learning in adolescent ratanhn adult ratgCha et
al., 2006)Similarly repeated’HC has a more negative impact on adolescemtgjucing
persisting impairments in memory that are not seen with the same treatment in adult rats
(SchneideM andKoch M, 2007)WhenTHC was repeatedly administered over 6 months to
adolescent monkeys in doses that corresponded well to humaaseifistration
(approximately 12 joints, 5 days per week), the usual pattern of accuracy improvements on a
test of spatial working memory was bluntéderrico CD et al., 2014)Thus, the persistent
effects of THC on cognition in animals are more evident when exposure coincides with the
developing adolescent brain

Fromstudies with humanthereis some evidence that neurocognitive function and
aspects of brain architecture are more disrupted by cannabis when individuals start using it
during adolescence, although there is little longitudinal research and a scarcity of direct
comparisons with aduusers (CurramiV et al, 2016). It is generally difficult to say whether
differences between cannabis users andusans in cognitive function and/or brain
structure/function are consequences of cannabis use rather than existing priofXagese
et al, 201Q CurranHV et al, 2016)In terms of neurocognitive function, individuals who
started using cannabis during adolescence have been reported to have greater deficits in
visuospatial attentigrverbal fluencyand inhibitionthan do those who stan adulthood
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(Ehrenreich H eal., 1999 GruberSA et al, 2012 A recent study directly compared the acute
effects of cannabis in adolescents-(IByear old males) and in adults {28 year old males)
(MokryszC et al, in press). This ighe first studyof its kind and used a placelsontrolled,
doubleblind crossover design. On active cannabis, working and episodic memory
impairment was greater in adults than adolescents. By contrast, cannabis impaired response
inhibition accuracy in adolescents but noadults. These contrasting profiles of adolescent
resilience and vulnerability show some degree of translation from preclinical findings, and
may contribute to escalated cannabis use by human adolescents.

Effects persisting after stopping use.

Severaktudies of longerm effects after an individual stops using cannates
converging to show that cognitive impairments do not persist beyidhdideks after
abstinencéPopeHG et al., 2001; SchreingkM and Dunn ME 2012) Similarly, using
positron emision tomography (PET) imaging, one stuldmonstrated that chronic cannabis
users showed a downregulation of corticahR8that correlated with years of u§dirvonen
J et al., 20127 fter ~4 weeks of continuously monitored abstinence from cannabisetluae
research unit, their GR density returned to contrtavels, further supporting recovery within
4 weeks, and even, according one recent study, after as little as2 BedsS ®Q & a.,
2015)

Cannabis, 1Q and educational achievement

To date, there have been three large prospective cohort studies that have assessed the
relationship between cannabis use anditCa New Zealand birth cohort study of 1,037
38yearolds born in 1972 or 1973, persistent cannabis dependence was associated with a
decline of up to 6 1Q points from that measured at a8 years (Meier et al., 2012). The
decline was particularly evident for those who developed cannabis dependence in
adokscence, and remained apparent even for those who, at age 38 years, used cannabis less
than once a week.

In contrast, a UK birth cohort study of 2,235 16-yearold adolescents born in 1991
or 1992 found that cumulative cannabis wse not associated thia lower 1Q compared
with nortusing controls, once IQ measured-pgen and various potential confounders (in
particular, the adolescentsd us@oknyszCeti gar et t
al., 2016) Cannabis use was relatively low in tktsidy, with only 72 adolescents reporting
more than 50 lifetime cannabis exposures.

A US prospective cohort study of 3,066 20-yearolds found no difference in IQ
change from that measured at agE29ears between monozygotic and dizygotic twins
discadant for cannabis us&* However, there were only 47 discordant twin pairs in which
the cannabisising twin had used cannabis frequently (more than 30 cumulative uses, and/or
daily use), limiting the strength of any conclusions from this study.

The UK aml US studies therefore both suggest that genetic or environmental factors
drive the observed associations between lower IQ and cannabis use, although both cohorts
included younger participants with fewer cannabis exposures than did the New Zealand study.
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To date, all studies have relied on retrospectiverselbrt of cannabis use, have
ignored possible residual effects of the drug oridQ performance and have not addressed
the potency or variety of cannabis used.

Several caseontrol and longitudinadtudies have provided fairly consistent evidence
of associations between adolescent cannabis use and both early school leaving and poorer
educational performancé~ergusson M, Horwood LJand Beautrai®\L, 2003 SilinsE et
al., 2014; LynskeMT & Hall W, 200Q Townsend L, Flisher AdndKing G, 2007)But the
mechanisms producing these relationships remain hotly delfseraveij KJ et al, 2013
Some argue that heavy cannabis use results in cognitive and/or motivational deficits, which in
turn result in porer educational attainment. Others claim reverse caustétiay poorer
educational attainment leads to cannabis Eeegusson DI, Horwood LJand Beautraig\L,
2003 LynskeyMT andHall W, 2000).

An alternative is that educational attainment eadnabis use may not be causally
related but instead share common risk fact@ergusson B, Horwood LJand Beautrais
AL, 2003 SilinsE et al., 2014; LynskeMT andHall W, 2000;Townsend L, Flisher Adnd
King G, 2007 This is supported by recent aysgs showed that adjusting for teenage use of
other substances attenuated the association between cannabis use and school attainment
(Mokrysz C et al.2016; HooperSR, Woolley DandDe Bellis MD, 2014 Stiby Al et al,
2015. It is also supported by reaegenetic studies that found no difference in early school
leavingor years of educatiobetween both monozygotic and dizygotic twin pairs who were
discordant for cannabis ug&.erweij KJ et al., 2013Grant et al., 2012)

7. Dependence potential

Introduction

The dependence producing potential of cannabis is harder to assess than that of other
substances. The UN scheduling is particularly relevant for drugs of the opioid class where
clear scaling of reinforcing potential asdlfusein animal mod&s and humans is possible.
This scaling has led to the definibg the Technical Committee of tlidenipotentiary
Committee that negotiated the Single Conventadrihe threshold for Schedule 1 as having a
dependencéke codeine or above and Schedulas2between codeine and
dextrgoropoxypheneAs cannabis doamt substitute for these opi@dhen a simple cross
reference of dependence potential is not possible. However as stSeatiom 13 the
percentage of users who become dependent on cannaigisifcantly less than that for
alcoho| cocaingtobacco or Schedule 1 opioid&nthony JCWarner LA and Kessler RC,
1994 LopezQuintero C et al., 2011

Reinforcing effects

The reinforcing effects of cannabinoids in animals depend on spemiés of
administration and experimental design. Rats will perform a behavior such as level pressing to
receive THC or CER agonist infusions directly into the bra{Braida D, losue S, Pegorini S
and Sala M, 2004Zangen A et al., 20Q61owever, it is dficult to get rats to perform for
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intravenous THC sefadministration although this does occur in squirrel monk@ystinova

Z et al, 2005 Fattore L et al., 2001 The rewarding effects of THC in rats are dose

dependent and follow an inverteddurvewhereby large doses are less rewarding than

medium doses; this has been shown in various experimental paradigms (e.g. conditioned place
preference, intracranial sedtimulation (Braida D, losue S, Pegorini S and Sala M, 2004
GardnerEL et al, 1988;SanudePena MC et al., 199Theer JF, Kendall DA and Marsden

CA, 2000 CBD does not influence the acute reinforcing effects of cannabis or the rewarding
feeling of.(MoeganCdetafh 200y Hapegvtet al., 201%

In humansTHC produces theame inverted tturve n terms of rewarding effects.
THC produces the effects that users seek and so is the key reason for using ddanehis.
PET studies indicate thaHC can increase g@amine release in the striatum although to a far
lesser extent than do other recreational drugs, and not in all st{gbssongViG et al, 2015
Nutt DJet al, 2015)THC-induced increases in opioid peptide releasg also contribute to
the rewarding effects afannabis(Manzanares et al., 1998; ValverQeet al, 2001)

Tolerance

Tolerance to cannabis andT&IC occurs in both animal models and humatets
chronically exposed tdHC show reduced GR function througout the brain which persists
for days after THC treatment and then recovers; behavioural tolerance is also.evident
(Gonzélez S, Cebeira M and Fernanéezz J, 2005Hoffman AF, Oz M, Caulder T and
Lupica CR, 200BSimilarly, humans who use cannabigonically have been repeatedly
shown to have CER downregulation(Hirvonen J et al.2012 D 6 PC et ala2019

Importantly, as with rodents, this effect reverses within weeks of humans stopping
cannabis useHirvonen J et a).2012 . Behaviouratolerance is also evident in humans and
there is evidence of tolerance to the adverse cognitive effects of caribdusiza DC et al.,
2008 Ramaekers JG et al., 2011

Dependence and withdrawal

Although much research on cannabis and mental health hasébon psychosis,
dependence is a far more common problem: we estimate that people who try cannabis are
9-fold more likely to become dependent on it than to develop psychosis in their lifetime
(Moore TH et al., 2007/KesslerRC et al, 1994; LopezQuinteroC et al, 2011).

The t er m G&ywhdrgmasrddfieed by€D-10 as being a cluster of
physiological, behavioural, and cognitive phenomena in which the use of a substance or a
class of substances takes on a much higher priority for a given individual than other
behaviours that once had greater value. A cengsdriptive characteristic of the dependence
syndrome is the desire (often strong, sometimes overpowering) to take the psychoactive
substance@vhich may or not have been medically prescribed), alcohol, or tobacco.
Symptoms use in ICE10 diagnosis includeoterance, withdrawal, strong desire or sense of
compulsion to take the substance; difficulties in controlling substiakoeg behaviour,
progressive neglect of alternative pleasures, persisting with substance use despite clear
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evidence of overtly harmficonsequences theDiagnostic and Statistical Manual for

Mental Disorders, fourth edition, text revisigPSM-1V-TR), clinical problems associated

with cannabis use were previously diagnosed
the most recdrnversion DSM5) these categories were amalgamated into a single diagnosis of
6cannabis use disorderdé (CUD).

A specific cannabis withdrawal syndrome is well recognized and affects arodad 50
of daily users upon cessation of use, and typically begdidslays after cessation, peaksat 2
6 days and remits at 2 weeks(BudneyAJ et al., 200%#Prominent symptoms include
craving, sleep problems, nightmares, anger, irritability, dysphoria and nétksap DJ et
al., 2011 Cannabis withdrawal symptoms celate with reductions in GR availability
during acute abstinen¢eD 6 S ®Q & a, 2015pnd can be alleviated BYHC in a dose
dependent manngiBudneyAJ et al, 2007)Cannabis is frequently rolled with tobacco in
6jointsd and many users also smoke cigarette
individual withdrawal effects appear similar for both drugs; combined withdrawal produces
stronger effects than does withaval for either one alonéBudneyAJ et al, 2004)

Vulnerability factors

Only a minority of cannabis users become dependieateforewhat factors must
predict vulnerability? Concurrent tobacco use has been identified as a risk factor, as have
early alolescent onset and frequent (especially daily) (3effey C et al, 2003; Hined. A et
al., 2016; Hindoch&L et al, 2015 ChenGY, OO6Br i en ME,2a09Male&nt hony
typically have an earlier opportunity to use cannabis, a greater risk of dependence and a faster
progression from first opportunity of use to depende(Ceffey C et al, 2003; Hined A et
al., 2016)These findings are consistent with normativeadedm European treatment
services: the mean age at first cannabis use, ih&6nean age of first treatment is 24d
83 % of treated individuals are malguropean Monitoring Centre f@rugs and Drug
Addiction, 2015

Interestingly, a thregear propective study of daily users found that variables related
directly to cannabis use did not predict transition to dependence; more important were current
factors such as living alone, coping motives and negative life events (such as having had a
major finarcial crisis) (Van de PolP et al, 2014).A metaanalysis of 24 twin studies
suggested that genetic influences account fo¥baf the vulnerability to cannabis
dependence, with shared environmental factors aneéhared environmental factors
accountingor much lower proportions (17% and 27.%%, respectively)(Verwej KJ et al,

2010)

Cannabis, anxiety and depression

Like mostdependenciesannabigsiependences often comorbid with other mental
health problemsEpidemiological evidence indicatepassible association between regular
cannabis use and the development of anxiety and depression. However, the evidence is more
mixed and less consistent than that between cannabis use and psybtomsis et al, 2007)
Onerecent study compared the mental health of individuals who aegrendent onannabis
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(according to th®SMIV) with that of nordependentannabis users who had similar
patterns of cannabis use. Only ttependenusers had depressiand anxiety problems/@n
der Pol et al, 2013).Studies of young (Ii&4-yearold) daily cannabis users have found that
levels of THC in hair are significantly associated with sedported levels of both depression
and anxiety (Morgacg et al, 2012).

The interconnectedness of cannabis use, méeth problems and cognitive
functioning is importantlt is inherently difficult to determine causality in the type of studies
discussed aboveecause factors besides cannabis use (e.g. premorbid cogndtieenational
function) may be directly associated with risk of mental illness. Such factors could predispose
an individual both to mental illness and to using cannabis, and the combination of these
disorders wouldn turnincrease theirmpact upon cognitie functioning.

Cannabis and psychosis

Nearly 2,00Qpapershave been published on this topic since 1962, and the pro
psychotic effects of cannabis have dominated media reporting about this drug. But how clear
is the link?A number of longitudinal, popui@n-based studies show an earlier first episode
(LargeM et al, 2011) and aoughly twofold increase in risk of psychosis with regular
cannabis use (MoofEH et al, 2007). Yet the vast majorityf people who use cannabis do
not develop psychotidisorders and many people diagnosed with such disondeesnever
used cannabis.

More agreement is found in evidence that heavy cannabis use may mean that young
people who are vulnerable to psychosis develop the disorder when they may not have
otherwise dne so. Converging data suggest that this may have a genetic basis, with certain
polymorphisms of the gene encoding AKT1 potentially conferring risk of psychosis following
smoking cannabis acutely and chronicalMorgan CJA et al., 201®i Forti M et al, 2012;

Van WinkelR et al., 2011).

The type of cannabis used has recently been found to impact on piskobibsis: self
reported hash use, even daily, is not associated with increased risk of psychosis, whereas self
reported daily use of skunk (whiclontains high levels ofHC and negligible amounts of
CBD) is associated with a fivteld greater chance of having schizophremaKorti M et al,
2015).Several studies using objective biological markers of use have shown that CBD
reduces the psychodige effects of THC (Morgaf© andCurranHV, 2008; MorgarC et al,

2011)

How cannabis interacts with the brain to increase psychosis risk is unclear.
Disruptions in the brainds endocannabinoid
provide clues a® the prepsychotic impact of cannabis. Anandamide is a naturally occurring
CB-receptor agonistHigher levels of anandamide in the cerebrospinal fluid have been
associated with lower psychotic symptoms in individuals diagnosed with schizophrenia in
individuals classified as king prodromal schizophreni@ho do not smoke cannabis and in
cannabis users without a diagnosis of schizophréloéaveke FM et al., 1999; Koetlizet
al., 2009;MorganCJet al., 2013 Anandamidas known to have a neuromodulagaple in
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the brain; thus, during prodromal or firspisode psychosignandamidenay be increased to
attempt to control dysregulated brain dopam{e MarzoV, 2008)

8. Therapeutic applications and extent of therapeutic use

The place ofcannabis/cannabinoids in medical care

Cannabis andstderivatives may have a place in the treatment of three difficult
conditions: chronic pain including fiboromyalgia, chemotherapy induced nausea and vpmiting
and the symptoms of multiple sclerosis.

All these conditions can be challenging for the clinician to mamegging therapies
have limited effectiveness. In chronic pain, around one person in six will respond to
antidepressants or antiepileptics. Opioids are frequently tried but are largedgiiveff
despite high doses. Neuropathic pain caused byAD/& or chemotherapy remains
extremely resistant to any treatment. Nausea and vomiting for highly emetogenic
chemotherapy regimens is very difficult to manage and is distressing for patientst Simila
problems exist in managing the symptoespecially spasnior multiple sclerosis sufferers.

In all of these conditions, there may be a role for standardized cannabis based
products.

Evidence of effectiveness

Many organizations including WHO use arakehy of evidence to support or deny
the use of certain medicines. Systematic reviews of randomized controlled trials (RCTs) or
large RCTs are considered the highest level.

Searches were carried out up to the end of August 2016 using Medline, Embase, th
Cochrane Library and the IACM databaS¢udies involving healthy volunteers have not been
considered.

An extensive search of the medical databases using a variety of terms for cannabis and
its derivatives identified nine good quality systematic reviewsevenareas of medicine
namely:

- chemotherapynducel nausea and vomiting,
- chronic pain,

- dementia,

- fibromyalgia,

- rheumatoid arthritis,

- symptoms of HIV/AIDS and

- treatment of spasticity in multiple sclerosis.

When describing these studigsisinot always easty distinguish between cannabis, its
preparations (e.g. nabiximols) and other cannabinoids (e.g. dronabinol, which is a constituent
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of cannabis, but has also its own listing in the United Nations Convention on Psychoactive
Substancgs Moreover, some synthetic cannabinoids, such as nabilone, are sometimes
included in the study designs.

The IACM database contained two review articles (not strictly systematic) for clinical
studies published between 2005 and 2009 and-201@.(IACM databasewebsit¢ A search
of the Central database of the Cochrane Library (search date 23.8.16) produced 1142 studies
tagged as RCT¢Cochrane Library, website

Systematic reviews

These are briefly described to show that there is a good evidence basee
conditions for the medicinal use of cannabis derivatives.

1. Chemotherapy indudenausea and vomiting.
Two reviews described the use of cannabis derivatives or smoked cannabis for treating
nausea and vomiting.

The first by Machado published in 200®luded 30 RCTs (19 participants). It
concluded that dronabinol was statistically and clinically more effective than neuroleptics
with anNumberNeeded to TreatNNT) of 3.4 to prevent one episode of vomitidgNINT
closerto oneis better a higher NNT is worsg. They concluded thahe synthetic
cannabinoid¢evonantradoandnabilonewerenot superioto neuroleptics(Machado Rocha
FC et al., 2008

A later Cochrane review by Smith in 2015 included 23 RCTs (1326 participants) using
stricter inclugon criteria than Machado. The review showed that cannabinoids were superior
to placebo but there was no difference in efficacy between cannabinoids and
prochlorperazine. In that scenario, participants reported a preference for cannabinoids in
crossover gudies.(Smith LAet al., 201%

2. Chronic pain
Two reviews examined evidence for chronic pain and neuropathic and multiple
sclerosis (MS) related pai(Martin-Sanchez E et al., 200Bkedjian Met al., 200y

Thereview by MartinSanchez et alooked at chronic pain of greater thsir months
assessing cannabis preparations administered by any route compared to a placebo group.
Eighteen RCTs (809 participants) were included. The trials showed a significant reduction in
mean pain scores but alan increase in CNS related adverse events specifically euphoria,
altered perception, motor function or cognitive function but not dysphdtartin-Sanchez E
et al., 2009

The second review by Iskedjian published in 2007 inclsde@nRCTs

(298 partidpants) of cannabis derivatives for MS related pain or similar neuropathic pains.
Cannabis preparations were more effective than placebo in reducing pain scores with the
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largest reduction achieved with cannabidiol/THC buccal sfiralgaximols) Cannabidiobnd
dronabinolseparatelyalso showed effectiveness. Dizziness was the most commonly reported
adverse effect(Iskedjian Met al., 200y

3. Dementia

This Cochrane review published in 2009 by Krishatal.identified one study of 15
participants. The autins concluded that there was a lack of evidence to support the use of
cannabinoids for dementigkrishnan Set al., 2009

4. Rheumatoid arthritis (RA)

Justfour RCTs of 141 participants were included in a Cochrane review by Richards et
al. published in 2012. The authors looked at neuromodulators for pain management in RA.
One small low quality trial of 58 participants assessed oromucosal cannabis against placebo
and found a small significant difference in reduction of p@ichards BLetal., 2012)

However the study is too small to be reliable.

5. Symptoms of HIV/AIDS

Another Cochrane review by Lutge etlabked at the use of cannabis for reducing
morbidity and mortality in HIV/AIDS. Seven studies (330 participants) were included but the
studies were small and of short duration and failed to show bghetije EEet al., 2013

6. Treatment of spasticity in multiple sclerosis

A review by Lakhan et aln 2009 included 6 RCTs (820 participants). The
intervention was a combined extract of THC and cannabidiol. The studies showed a reduction
in spasticity and improved motility in patients with MS. The authors report that adverse
effects were generally welblerated (Lakhan SEandRowland M 2009

A Cochrane review by Mills et gbublished in 2007 specifically looked at treatments
for ataxia in MS. Ten studies of different interventions were included but only 2 s(Rflies
participants) used cannabis kirgy it impossible to draw any meaningful conclusiaiills
RJet al., 200y

Primary Studies

1. The IACM databasdACM database, website

Two review articles published in the jour
from 2005 to 2014 in separgbapersCombining the table€Table 2)gives a good indication
of the size of the literature around the use of cannabis and related products in various
conditions Six small studies (125 participants) examined the use of smoked cannabis and two
studies (344 participants) reported on studies of oral cannabis extract (herb).
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Table 2. Overview of the size of the literature around the use of
cannabis and related mhacts in various conditions

Condition No of studies Total no of participants
Chronic and /or neuropathic pain 22 1842
Multiple sclerosis 15 2815
HIV/AIDS 4 118
Irritable bowel syndrome 3 133
Nausea and vomiting 3 246
Other conditions 16 438

2. Central databasef the Cochrane LibraryGochrane Library, websije

Seventy two studies of the dieinal use of cannabis were identified on the Central
database out of over 1000 citations. The remainder generally describe studies dealing with
dependence related issues. Six studies describe the use of smoked or vaporized cannabis with
five in patientswith chronic neuropathic pain (166 participants) and one in multiple sclerosis
(37 participants). All small studies report a significant reduction in pain intensity compared to
placebo.

Extent of therapeutic use

Currently, medical use of cannabis is all@we a number of countrieln 2000, total
production was 1.3 tonnes; by 2014 it had increased to 56.9 tdntersational
Narcotics Control Board2015) The main producer countri¢?012)are Canada (7% of the
global production), th&nited Kingdom (18%) and Israel (86). (International Narcotics
Control Board 2014 Table3 presents the actuldgalconsumption for 2014 as reported by
the countries to INCBThis is mainly for medical purposes, but also includes resedrch. |
should @ noted that not all countries submitted their reports.

Table 3. Legalcannabissonsumption by country in kg (2014)
(International Narcotics Control Bogrd015)

Canada 48,649 Spain 14
Israel 5,483 United States 11
United Kingdom 2,230 Hungary 3
Italy 548 Bulgaria 2
Netherlands 316 Czech Republic 2
Switzerland 72 Lithuania 2
Austria 49 Germany 1
Portugal 28 Gibraltar 1
Denmark 15

In the United States, the states of Alabama, Alaska, Arizona, California, Colorado,
Connecticut, Delaware, Florida, Hawaii, lllinois, lowa, Kentucky, Louisiana, Maine,
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Maryland, Massachusetts, Michigan, Minnesota, Mississippi, Missouri, Montana, Nevada,
New Hampshire, New Jersey, New Mexico, New York, North Carolina, Ohio, Oklahoma,
Oregon, Pennsylvania, Rhode Island, South Carolina, Tennessee, Texas, Utah, Vermont,
Washington, Wisconsin, Wyoming and the District of Columbia approve and regulate the
medicaluse of cannabis, although it remains prohibited under federa{N®RML, websité

9. Listing on the WHO Model List of Essential Medicines
Not listed

10. Marketing authorizations (as a medicine)

SativeX (GW Pharmaceuticals pldGambridge, Unitedingdont marketed by
Bayel) is a standardized extract of cannabis (nabiximols USANisis a mixture of two
cannabis extractsontaining fixed concentrations of dronabinol and cannabidiol. Each ml
contains 3844 mg and 382 mg of two extracts (as softteacts) from Cannabis sativa L.,
folium cum flore (Cannabis leaf and flower) corresponding to 2detig9-
tetrahydrocannabin@nd 25 mg cannabidiolAdditional constituents include related
cannabinoids and nezannabinoid components in small amoultitgs provided as
oromucosal sprayA unit dose is 100 microlitres sprayed into the mouth, giving a dose of 2.7
mg delta9-tetrahydrocannabinol and 2.5 mg cannabidiol.

The cannabis is produced and extracted in the United Kingdom. Sativeensedas
treatment for symptom improvement in adult patients with moderate to severe spasticity due
to multiple sclerosis (MS) who have not responded adequately to othepasticity
medication and who demonstrate clinically significant improvement in spastiyd
symptoms during an initial trial of therapy.

SativeX has been approved as a medicine in 28 countries (including Austria,
Australia, Belgium, Canada, the Czech Republic, Denmark, Finland, Germany, Hungary,
Iceland, Ireland, Israel, Italy, Luxemlmyrthe Netherlands, New Zealand, Norway, Poland,
Portugal, Slovakia, Spain, Sweden, Switzerland, and the United Kingdom).

SativeX is also in Phase 3 for the indication of treatment of cancer pain.

Dronabinol (INN)is a constituent of cannabis whichseparately controlled under the
UN Convention on Psychotropic Substances. Dronabinol has been reviewed previously by the
ECDD, for the last time in 2007World Health Organization, 2006®/orld Health
Organization, 2006b)t is also a constituent of theedicineMarinol® (2.5mg, 5mg, 10mg),
which ismarketed by AbVie andlicensed in the USA and Canada foanagement of the
loss of appetite associated with weight loss in acquired immune deficiency syndrome (AIDS)
and management of nausea and vomitisgpciated with cancer chemotherapy in patients
who have failed to respond adequately to conventional treatnmigwsironabinol in
Marinof® is semisynthetic, as it is prepared by extracting cannabidiol from cannabis low on
dronabinol and then convertetto dronabinol. (This is related to the controls on the
cultivation and handling of cannabis high on dronabinol)
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At least three more companies hdwar new preparations in the pipeline:

1. Echo Pharmaceuticals (Weesp, the Netherlands) developed dd$¢Goroduct,
which is in Phase 111 for multiple scler:
and chronic pain.

2. Echo developed a CBbased product which is in Phase Il for schizophrgolao
Pharmaceuticalsvebsitg

3. Syge medical (Tel Aviv, Israél) dewgled two types of singldosage inhalers, one
of which has selective 100 microgram dosing precision, the other producing a THC
pharmacokinetic profile with lowinterindividual variation of Gax See also the
SubsectiorPharmacokinetics of inhaled cannalf8Y QE Medical, websile

4. Axim Biotechnologies, Inc. (New York NY, USA) is in the process of developing a
chewing gum containing cannabinoids for multiple sclerosis and chronic pain and
expects registration second half of 2018. Clinical trials are condtagether with
Free University Amsterdam. Research with various other cannaibased
preparations are ongoingAxim Biotech, website)

11. Industrial and other use

Industrial and agricultural uses

As discussed aboveemp is used for its fiber&xampes of this use arthe
manufacturing of rope, carbon fiber materials (e.gctordashboards) and insulation
materialsHemp straws used for covering horse stable floors.

(The materials used in these apploications
cannabis)

Nutritional uses

Hemps seeds are used as such in bread or are pressed for the production of vegetable
oil. Hemp seed oil has a high content of polyunsaturated fatty dicidsed with water, the
seeds contain only tracestefrahydrocannabinol. (The seeds if not accompanied by the
fl ower buds are outside the Conventionds def

Religioususes

Cannabis serves as a sacrament in various religions, a few of these are the Rastafari
movementJamaicajpnd the Chuwh of Santo DaiméBrazil). Wikipedia mentionsat least 16
morereligionsusing cannabigWikipedia, websitg

The Rastafari movement, a religion which started in the 1930s in Jamaica, uses
cannabis (fiGanjao) in a hi guskegemoniefharddcisz ed ma
is not on getting highThe use of cannabis during these ceremonies is based belithe
that theTree of Lifementioned in th&ible iscannabisand that several other biblical
passages further promote its use, sudidsh®lmwal t eat the herb of t he
AEat every herb of the | andod (Exodus 10:12)
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(Revelation 22:2)(DuftonE, 2015 (The religious uses of cannabis are inside the

Conventionds dde)fi nition of canna

12. Epidemiology of non-medical use and dependence

Cannabis is the most commonly used illicit drug. Globally around 182 million people
(15-64 years old) used cannabis in 2013 for-nwadical reasongUnited Nations Office on
Drugs and Crime2015) There are marked variations across WHO regions in the recorded
prevalence of cannabis use, and in how and how often countries collect this data. In the USA
a recent surveyN=596,500) showedannabis use by adults increased from 10.4 % in 2002 to
13.3 % in2014 and this change was associated with a decrease in the perception of risk of
using the drug -R times per week. However, it is noteworthy that there was no increase in
cannabis use disorders which remained around 1.5 % across th€@eanston M et al.,
2016)In the European Region, it was estimated that 16.6 million young peop8 (&ar
olds) used cannabis in the last year which cormdpto 11.7 % of this age grouguropean
Monitoring Cente for Drugs and Drug Addictior2016 Of the adultpopulation (1564 year
olds) in Europe, 22.1 million (6.6 %) used the previous year and 83.2 million 24.8 % used in
their lifetime (European Monitoring Centre for Drugs and Drug Addiction,&}0here is
considerable variation across countries in carsnabe (e.g. lifetime prevalence by-2% year
olds is over 40 % in France, the Czech Republic and Denmark but less than 10 % in Greece
Malta and RomanigEuropean Monitoring Centre for Drugs and Drug Addiction,&@s
with other drugs, rates of cannglbise are more than twice as high in men than in women and
higher in more urban, densely populated areas. Similarly, like other illicit substances, use is
highest among 124 year olds, with 16 being the median age of first use of cannabis in most
Europea countries(cf. Curran et alHV, 2016).

The chances of becoming dependent on cannabis after lifetime exposuréis 8.9
which is considerably lower than for alcohol (227, tobacco (67.56) or cocaine (20.%0).
(LopezQuintero C et al., 20)1At the same time, the clinical need for treatment of cannabis
dependence is substantial and increasingarth America, Europe and Ocean(@nited
Nations Office on Drugs and Crim20Q15) Across Europe, cannabis now accounts for more
first-time entrats to drug treatment services than any other illicit drug, railpthe greater
prevalenceof use of cannabis than other illicit substan¢Esiropean Monitoring Centre for
Drugs and Drug Addiction., 201®ne studyestimatedhat1.8% of 1417 year adls in
Europe meet clinical criteria for cannaldispendencgWittchen HU et al., 201}

The majority of even daily cannahisersdo not become dependent on the drug. A
prospective study of 600 4®) year old daily or near dailgannabis users in the Netherlands
found 37.2% fitted dependence criteria over a 3 year assessment.g&@dder Pol P et al.,
2013 However, what predicted transition to cani
current problems (e.djving alore, coping motives for cannabis use, number and type of
recent negative life events) and not the extent of cannabis use.
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13. Nature and magnitude of public health problems related to non-
medical use and dependence

Mental health problems are the major puthlealth concern with cannabis. These are
cannabis dependence, increased risk and earlier onset of psychosis and depression (see
previous sections on these). Driving while under the influence and respiratory problems from
smoking are other pubhhbealth cacerns.

Driving

Numerous laboratory studies have shown that acute cannabis or THC dose
dependently impair concentration, reaction time and percepto@r ceordination. These
impairments are more marked in occasional than regular cannabis users. Hpgieaiio
studies indicate that cannabis uset® drive when intoxicated double their risk of a car
crash (Asbridge et al., 2012). This risk increases significantly if drivers also have elevated
alcohol levels (Hartman & Huestis, 2Q18ne of the biggestesearch projects ever carried
out in 9 EU countries on drugs and driviiegind that 2 ng/ml THC in whole blood (3.8 ng/ml
THC in serum) caused impairment equivalent to 0.B&( which is the legal limit for
driving in many countriesHuropean Monitoringcentre for Drugs and Drug Addictipn
20121 There is evidence that cannabis users adapt their driving behaviour when under the
acute influence of the drug and become more caut@wesrall, the existing evidence points
to a small causal impact of cannabisinjury through traffic accident§World Health
Organization, 2016The effect is particularly small compared to that of alcohol.

Respiratory problems

A number of studies have investigated whether smoking cannabis increases the risk of
chronic obstruate pulmonary disease (COPD). Most have found that although the risk of
chronic bronchitis is increased, there is no increased risk of COPD. Cannabsnokers
are more likely to report cough, sputum and wheezing than controls who do not smoke and
thosewho subsequently quit using the drug show reductions in those same symptoms
compared with those who continue u@eashkin DP, Simmons M&dTseng CH2012
World Health Organization, 20161 many parts of the world, cannabis is smoked mixed with
tobaco and this renders the user subject to the many negative health risks of tobacco
smoking.

14. Licit production, consumption and international trade

Non-medical use

In 2014,Uruguaylegalized the production and use of cannabis for medical and non
medical puposesindividuals need to register with a state agency, the Institute for Regulation
and Control of Cannabis (IRCCA). They can choose from three ways to obtain their cannabis:

a. They can purchase up to 40 grams in licensed pharmacies with or without a
prescription. The cannabis is produced by a number of commercialistatsed

growers;
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b. They can grow up to six female flowering cannabis plants per household for their own
consumption, after registering their plants with the IRCCA. The total annual
production of the drug must not exceed 480 grams

c. They can join cooperatives to collectiyv
clubsd must be registered with the | RCCA
between 15 and 45 membefR.Walsh JandRamsey Gs.3

Medical use

Cannabis is cultivated in a number of countries for the production of medicines. In the
United Kingdom, it is produced for the production of Satfjedthough medical use of the
herb as such is not allowed in this cour{®ge Section 12)

In manyother countries the medical use is permitted as desarilfgeiction9

ACannabis flosodo is on the mailnnkhet as a pha
NetherlandsStarting materials do not need a marketing authorization, hutecéegally used
for compounding in pharmacies, or dispensed as such, which is more often the case for herbs,
but also for some chemicals e.g. magnesium sulphgséalsas a laxativeMost cannabis is
dispensd just as the dried herb, but at least oharmacy prepares oily drops for oral
administration.

The Dutch company Bedroc&YV produces for the Dutch Ministry of Health, Welfare
and Sport, but also holds a branch in Can&@tia. Dutch branch has GMP statligoroduces
six standardized varieties:
- Sativa types
f Bedrocafi (THC: 22%, CBD: <1%),
f Bedrobinof (THC: 13,5%, CBD: <1%) and
1 Bediol’ (THC: 6.5%, CBD: 8%);
- Indica types:
f Bedic& (THC: 14%, CBD: <1% andpresence of terpenes, e.g. myrcene) and
§ Bedropuuf (THC: 207 23% , CBD: <1%, only available in Canada and for
research purposgs
- A nonpsychoactive strairBedrolite® (appoximately 9% CBD and 0.4% THC).

A placebo variety by Bedrocan BV is also available.

Bediol® and Bedic& are marketed in granulatéatm (i.e. choppedmanx.particle size
5 mm). Thecannabis ipharmacy only angrescription only(Bedrocanwebsite) Usually it
is administered as a herbal tea or by inhalation after vaporiz@tkimstry of Health
Welfare and Sporinformation vided TheDutchOffice of Medicinal Cannabis iwilling to
deliver also outside the Netherlanéishie authoritiesof that particular country agree that.
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In Canada35 producers have been licenced (as per September 2Ag6ajth Canada
websitg All licensed producers are gabt to inspections by Health Canada to verify
compliance with the requirements of Marihuana for Medical Purposes Regulatatrelled
Drugs, the Controlled Drugs agilibstances AQCDSA) and its regulations, as well as the
Food and Drugs AdiFDA) and its regulatios This also includesneeting the requirements
of Good Production Practices (GRRhich include standards for microbiological and
chemical contamination, testing ftatrahydrocannabin@ndcannabidiokontents, which
pest control products are permitt@shd maximum residues of such produtiealth Canada
2013 Importation and exportation is possible.

Other countries permitting or considering to permit medical use of cannabis include
Australia, Brazil, Colombia, Croatia, the Czech Republic, Denniaaly, Jamaica,
Macedonia and Poland.

15. lllicit production and traffic, and related information

The World Drug Report 2016 provides detailed information about the production and
traffic of cannabis herb and resiworld-wide.

Cannabis plant cultivatiowas repord on the territory of 129 cotries over the
period 20092014. Given the absence of systematic measurements, however, the extent and
trends in cannabis cultivation and production are difficult to assess. Most indirect indicators
come from law eforcement authorities anth a certain extentgeflect their priorities and
activities and not simply the existence of cannabis cultivation and production.

Since 1998, the total area of eradicated cannabis plants has decreased, as have seizures
of canndis plants. These trends contrast with seizures of cannabis herb and cannabis resin,
which, after a twofold increase over the period 19084, have remained largely stable

Reports from Member States on source countries for cannabis resin during the period
20092 014 suggest that the worldds | argest proc
Morocco, followed by Afghanistan and, to a lesser extent, Lebanon, India and PaWissan.
of the worldds production of c¢naamyMelicoandher b t
the United States, for consumption in gub regionwhile hydroponic cultivdon of cannabis
plants seems to be concentrated in Canada and the United States.

Reports by Member States over the period 22084 indicatehat Albania,
Colombia, Jamaica, the Netherlands and Paraguay are important source countries of the
cannabis herb sold in international markets.

In 2014, the Americas accounted for about thipearters of all the cannabis herb

seized worldwidéNorth America: 37 % of global seizures; South America: 24 %; the
Caribbean: 13 %)Africa accounted for 1% and Europe accounted fot
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Despite an increase in cannabis use, the quantity of car@abistercepted in North
America, after reaching a peak in 2010, has been declining, reflecting the fact that a decrease
in cannabis production has been reported in Mexico and that cannabis intendiatidhave
become less of a ity in the United Sties since the decriminalization and legalization of
recreational use of cannabis in some of the states in that country. Nonetheless, the quantity of
cannabis herb seized in other parts of the world, particularly in South America, the Caribbean
and Africa,is actually on the increase

The subregion in which the largest amount of cannabis resin was seized in 2014 was
again Western and Central Europe, accounting f&x40 the global seizures of cannabis
resirn 32 % of the world total was accounted for by cousdrin North Africa (mainly
Morocco and Algeria) and Z& was accounted for by countries in the Near and Middle East
(mainly Pakistan, followed by the IslacrRepublic of Iran and Afghasiian).(United Nations
Office on Drugs and Crim&016)

The EMCDDA report on cannabis describes how cultivation @aflic over decades
changedrom arather individual and small scale undertaking in the 196@shighly
professional and large scale operatigth the invohement oforganized crimeMoreover,
cocaine importatiomow benefits fom the infrastructure for cannabis importations

In Europe,the resin has been replaced by the lieabis produced in Europe itself or
imported, with a great variety in types of herbannabigsnd bothmdoor andutdoor
cultivation (European Monitoring Centre for Drugs and Drug Addiction, 2012

16. Current international controls and their impact

Scheduling

Cannabis is scheduled in the Single Convention on Narcotic Drugs isbbéaule |
and IV. This combination is the strictest control possible under the Conventions.

Additional controls specific for cannabis and cannabis resin

In addition to the control measures required because of the scheduling in Schedules |
and 1V, he Sinde Conventiorcontainscontrok in the provision®of Article 28, paragraph .1
Like for the other two crops regulated in the conveniiotiis way(the poppy plant and the
coca plany, there is a system of state controls in case a countryssti@acultivation of the
plant. Thecontrols include that a government agency is establidbsignaing the area
where cannabis can be cultivatéidensng the cultivatorsandpurchagg andcollecting the
cropswithin four months after the harve&this agency alswill have the exclusive right of
importing, exporting, wholesale trading and maintaining sto&kticle 28 prescribes these
provisiors by referring to Article 23, where similar controls for the cultivation of the poppy
plant are provided. The controlsa@dnnabis cultivation should be analogtmshe controls
of the cultivation of the poppy plant, which are described in detail.
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Article 28, paragraph 2 points out thiat] his Conventionshallnot apply to the
cultivation of the cannabis plant exclusiyébr industrial purposes (fibre and seed) or
horticultural purposes Horticultural purposes are e.g. the use as wind screens in horticulture.

Article 28, paragraph 3 requires that <cou
necessary to preventthe misesé , and il Il icit traffic in, the

Al't hough the title of Article 3 of the Co
the text of this article relates only to changing the scheduhsdirticle 28 is part of the text
body of the @nvention and not a consequence of the schedutimgWorld Health
Organization mandate tmakerecommendtionson the controls from Articl@8is only
implicit.

Consequences of the horticultural and industrial exemption

The exemption for horticultural and industrial purposes is defined in the Convention in
terms of how the cultivated plants will be used, and not by their content of the active
constituentThis provides a way out for illicit cultivation by pretending ttia¢ purpose is
horticukural or industrial. For this reason some countries use instead an upper limit of
tetrahydrocannabindé.g. in the EUJapprovedcannabissarieties with a content no higher
than 0.9% tetrahydrocannabinp/As this example clearly iistrates, limiting the
tetrahydrocannabina@ontent instead of defining the purpose of the cultivation can result in
more effective control and more legal certainty for the grower of cannabis plants.

It would therefore make sense for the Committee to consider recommending an
exemption bytetrahydrocannabinalontent instead of the current exemption based on the
purpose the product is intendfeat. Such a recommendatiorowid beto designate certain
henp varieties with a known averaggetrahydrocannabinaontent not highethan a certain
percentagender which no significant psychoactive efeat the hemp is to be expected.

However, such a change in the scope of control will require amendnigettext
bodyof the Single Convention, something that may be much harder to achieve than
amendment of the schedules.

The impact of current international controls

Today, many countries face problems from the strict enforcement of the prohibition as
prescribe by the Conventions

The main ones are

- friction with other international treaties, such as infringement of religious and
indigenous rights

- many countriedhavehigh imprisonment rates for small drug offences, including
the possession of cannabis fevroconsumptiorandthose who have once been
imprisoned have considerable problems to take up their lives after their yelease
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- human right violations occur asllateraldamage, e.g. when wells for drinking
water for the population or for cattteearby ille@yal cropsare poisoned from
sprayingherbicides etcetera

- The regulations controlling cannabis as Schedule 1 severely hamper research into
both medical and scientific questiofislutt DJ, King LA and Nichols DE, 2013)

In some countries specific population groups suffer heavily under the prohibition,
whilst other groups a relatively left alone by the authorities. Currently, in the Philippines,
drug control has given rise to extrajudicial killings after a call by theyelected president
Rodrigo Duterte on the police and the populatiwsho announced that he will have 3 million
people killed.

In recent years, the world has seen the risyothetic cannabinoidargely in an
attempt to gearoundthe legal restrictins on herbal cannabis products. Most of these are
untestedand many are much more potent than the plant products.

In its thirty-sixth meeting, the Committee reviewed six new synthetic cannabinoids
and recommended the scheduling of two of th@&orld Health Organization2015) The
Critical ReviewReports ofJWH-018 and AM2201, which weréhen recommended for
schedulingreporteddeathsattributed to theise of these substanc@a/orld Health
Organization 2014aWorld Health Organizatigr2014b) On tre agenda of the 38th meeting
of the Committee are again four synthetic cannabinoids liste@riacal Review.

The prevalence of synthetic cannabinoids use is difficult to estimate at a global level
as data from drug use survag®nly available fosome countriedn 2013 and 2014,
synthetic cannabinoids were the largest groupest psychoactive substanc&S
reported Newly introduced synthetic cannabinoids are usually not (yet) prohibited and by
trafficking new synthetic cannabinoids insteadt@afnabis, drug traffickers evade the
prohibition of cannabis. Their marketing
to cannabis seems to have increased their
they are perceivedn manycases correcthas more dangerou@Jnited Nations Office on
Drugs and Crime2016; United Nations Office on Drugs and Crime, 2015b)

Apparently in a partially illicit and partially licit market, there is a relationship
between cannabis and synthetiorabinoids. Therefordt, may be assumed thatternational
controls on cannabis and cannabis resin have an impact on the availalsyibghadtic
cannabinoids. Howeverceording to UNODC, it was (2015) too early to assessitipact
of synthetic canrainoids on the cannabis marKdtinited Nations Office on Drugs and
Crime, 2015k

Another problem resulting from the prohibition of canndbismedical use
(scheduling in Schedule IN§ the difficultyin organiang clinical trials. Often the authoritse
do notissue the licences needed for this, based on the fact that the treaty implementation at
the national level does not allow such trials. In the caseudti-certre randomized clinical
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trials this is even more difficult. In this way the schedulimgchedule 1V has for a long time
been both cause and effect: the scheduling was an impediment for clinical trials and the
limited evidence was a reason for maintaining prohibition on clinical t(Ré&rsonal

experience o$everabf the authors throughmtheir carees) In spite of this, scientists in

some countries were able over time to build considerable evidence for the clinical efficacy as
described elsewhere in this report. However, in most cases it has been difficult or impossible
to conduct suclkrials with standardized and reproducible cannabis batches.

17. Current and past national controls

Non-medical use

For many decadet)e control of cannabis was mostor all countries in line with the
Single Convention (see Section 18, Current international controls and their inkfragéver,
the impact of controls has led to a situation wheoee and moreountries regulate cannabis
in a flexible way and eveim some casedft the prohibition of use and trade in order to
reducethe problems resulting from prohibition.

Non-medical use isr will be soorlegalin Uruguay andour states of the United
States.

In Washington an€olorado legally taxed and regulated cannaimarketswere
adopted invoter ballots in 2012, followed ksimilar initiatives in Alaska and Oregdn 2014
Washington DC legalized the possession and home cultivation of carfRabest reports on
cannabis use among adolescents in these two states sloonv an increas€Colaneri Net
al., 2016;Healthy Kids Colorado Surve2015

Uruguay regulated the cannabis market legal®013 granting thegovernment
control over the import, exportultivation, production,and sale of cannabis through the
newly establishethstitute for theRegulation and Contralf CannabigInstituto de
Regulacion y Control deCannabis|RCCA). (United Nations Office on Drugs and Crime,
2016)

C a n a #04%etected government announced ithatll introduce legislatiorto
legalize and regulate cannabis for fraadical,non-scientific usan Spring2017.
(Anonymous, 2016)

Uruguay has arguethatits policy is fully in line with theoriginal objectives that the
drug control treatieemphasied, but have subsequently failedaithieve- namely, the
protection of the healthndwelfare ofhumankind Uruguayan authoritiesavespecifically
argued thathe creation o regulatednarket for adult use afannabis is driven bhealthand
securityimperatives and is therefore msue of human rights. However, the INCB has made
clear statements that both Uruguayan and th8nabis regulatiomodels are not in
compliancewith thetreaties(Anonymous, 2016
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A large number of countridgave notift edthe prohibitionitself, but found other ways
to mitigate the negative impact tfe implementation of the controls required for cannabis.
Since theearly1970s, some countries adapted the regimen to their needs, e.g. by
decriminalizing, condoningrdegalizing the possession of cannabis and sometimes also the
distribution and production.

In the Netherlands, the 1976 revision of the Opium Act introduced the distinction
bet ween fAhardo and Asofto dr ugs, rrottcaryifigor mer
such risksCannabis and cannabis resin were classified as soft Bungsltaneously, the
possession of 5 graof cannabis or less was condoned, as well as (under certain conditions)
the sales of such amount supplytytheSeccoffeefskops s hop s o .
continues to be prohibited and constitutesacomm uous f r i c tsdrogmpolicies. t he ¢
More recently, some courts refused to convict those involved in the supply of cannabis to
coffee shops, reasoning that the potidyondoning sales implies that there somdoned
supply as well.

In Denmark, possession of less than 10 gram was not prosecuted from 1969 until
2004, withtheturningo fa biindeyed to smaliscale saledn 2004afterthe possession was
A rceminal z e dekt,deabnyy emerged all over Copenhagen and the maiketd
violence of criminal gangs disputing control over selling points increasddding fatal
shootingsin the fiveyear period after the crackdown there were more homicides and
attemped homicides in Denmark than in any fiyear period in the previous 20 years.
(Blickman T, 2014)

In Portugal under a law from 2001, possession and purchase of illicit drugs for
personal use is an administrative offence and people found to possesindiudsig
cannabisare sent to a Drug Addiction Dissuasion Commission of the Ministry of Health.
(Informal Drug Policy Dialogue2011)

Other countriesendtoad opt t he fACannabis Soci al Cl ubc
collectively growing cannabis fqrersonal useAlthough these clubs are not formally legal in
any country at the moment, they are condoned in Sppagame European cities they have
the support of local authoritie@lickman T, Personal information)

Regulations for medical use

A listing of countries withlicit production for medical purposes has been provided
Section 10 Therapeutic applications and extent of therapeutic. isehost of these countries
and states, no specific provisions are established to meet the requirementleR8rtif the
Single Convention that a state agency takes in the harvest and controls the distribution of the
production.

The Netherlands established the Office of Medicinal Cannabis within the Ministry of

Health, Welfare and Sport in 2004 meet the requirement by law that the Minister makes
sufficiently medical cannabis available for scientific and medical purposes.
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The office is responsible for all the functions mentioned in the Convention. All actors
in the production and distributiarhain (except pharmacies) require a license and are
contracted by the OMC. The medical cannabis
f | oby @& distributor company on behalf of the OMtCcan be dispensed to patients with a
prescription. As @nnabis flos is on the market as a starting material, it can also be used by
pharmacies for compounding preparations and at least one plyarssecit to make oily
drops, which allows for more easy doslngthe patient

In the United States, the Natioriaktitute on Drug Abuse (NIDA) is the national
agency according to Article 28. However, it is only the production for scientific purposes that
is controlled by NIDA it does nointerferewith the production in the states that legalized
cannabisin thosestates that allow medical use of cannalisal regulations are
implemented that regulate who can have access and how.

In Canada, théccess to Cannabis for Medical Purposes Regulapomade a
framework for commercial production by licensed producesponsible for the production
and distribution of qualitycontrolled fresh or dried marijuana or cannabis oil or starting
materials (i.e., marijuana seeds and plants) in secure and sanitary conditions. These
regulations also include provisions for indiuals to produce a limited amount of cannabis
for their own medical purposes or to designate someone to produce it for them. Individuals
with a medical need, and who have the authorization of their health care practitioner, can
access cannabis in three wathey can register with licensed producers, they can register
with the Ministry of Health to produce a limited amount for their own medical purposes, or
they can designate sonmeoelse to produce it for thenddalth Canad&2016)

A few more countriesacently decided to allow medical use, including Jamaica and
Colombia, and this list istill growing.

18. Other medical and scientific matters relevant for a
recommendation on the scheduling of the substance

Contamination hazards and quality contrdl

Where there is no government control over the cultivated medicinal cannabis,
producers do not necessarily apply basic Good Production Practices like GAP, GMP, GLcP
and GDP practices. This has consequences for the safety and efficacy of the medicinal
cannabis:

- there can be considerable batokbatch variation in strength and the qualitative
composition of the medicine, resulting in varying effectiveness.

- cannabis is known for containifspergillusfumigatus L., a fungus that can infect the
user and producessins that may provoke a psychosis. A Dutch study compared

% The following part of thisection is based on a document prepared by the author for the 36th Meeting
of the Expert Committee on Drug Dependence.
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illegal cannabis batches with medicinal cannabis produced under state control. Some
samples of the former contained up to 480,680ny forming units CFU)/gram,
while the latter wasicrobiologcally safe {otal aerobic microbial coumtf <10
CFUl/qg, total yeast and mould count of <10 CFU/g, and absence of Pseudomonas
aeruginosa, Staphylococcus aureus, andtbieant grarmegative bacteria)
(Hazekamp A et al., 2005)

- contamination can alsterive from pesticides used during production or from heavy
metals in the substrate (efgom rock wool).

An example of production with good quality assurance is the Dutch medicinal
cannabis. This is produced under responsibility of the Ministry of Haatiimeets a number
of quality requirementgonsistenstrength dtetrahydrocannabin@ndcannabidiol,
consistentomposition of secondary cannabinoids, absence of microbiological contamination,
pesticides and heavy metals, and humidity. Where ther@asm provided in the European
Pharmacopoejahis norm is followed(Office for Medicinal Cannabjss.a)

More and more countries opt today @tecriminalized, condoned or legalized
production and distribution systemdowever, in such systemsijstoftenthe casehat
production/growingremains illegal and prone to prosecution. A®asequengejuality
assurance fomonmedical use ofannabis is not possiblalso in somecountries where
medical use of cannabis is permitted, production is oftérmle¢he hands of amateurs or other
producers with no knowledge of requirements for pharmaceutical products.

It would be logical ifquality assurance faommercializechon-medically used
cannabis should be of equal level as that for feogl bythe usial quality assurance under
HACCP Hazard Analysis and Critical Control PointBroduction wuld alsobe subject to
similar surveillance by the authorities as food production.

For medical cannabis, quality standards should be higher than for recreational
cannabis, because medical use requires a fixedeftess relation and patients need to be
able to dose at a level below the psychoactive threshold. Also many patients are more
vulnerable thamhe averaggersonand some of them are immunocompromjsgéds
requiring microbiologically safe cannabicherefore, well defined products and full
pharmaceutical quality control including GAP, GMP, GLcP and GDP practices is necessary
with oversight by the health authorities.
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Conclusions

Despite that the schedulirsystemof substances under the Single Convention on
Narcotic Drugs isupposedo be based on scientific assessmahtsWHO hasnever
reviewed cannabis and cannabis redihis meansalsothatthe ExpertCommitteecontinues
to recommendhat cannabiss not to be usethedicallydespite growing evidence of
considerable medical use womdde, including the availability of a pharmaceutical
preparation with a marketing authorizatim multiple countries. Many countries are
struggling with the impact of the prohibition of cannalith its wide negativeimpact on
societies (including through human rights violations) and on drug markets and drug use,
including on the market of synttie cannabinoids.

Committee ecommendationare needed on the following topics:

1. Whether &Critical Review should be conducted for reviewing the current
scheduling in Schedules | and .I¥ach of the following reasons would justify a
recommendation for @ritical Review:

a. because WHMasnever conducted a CriticReview, meaning that there is no
scientific justification forthe currenscheduling

b. because the widspread medical use, including the us@m@parationsvith a
marketing authorizatiors in cantradictionto listing in Schedule 1V

c. because it is not clear whether the dependenaducingpropertiesof
cannabis and cannabis resin are betveegleine and morphingustification
for Schedule)l or between dextropropoxyphene aadleine(justification for
Schedule I} or below those of dextropropoxyphene (justificationrfot
scheduling)

2. On the medical use of cannabis and its preparations (whitinclude revoking
old recommendations by the Committee)

3. On the need djuality control on cannabis and cannabis products for medical and
nonmedical use.
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About this report

The World Health Organization’s (WHO) Expert Committee on
Drug Dependence will convene again in November 2016. In spite
that the Expert Committee has decided several times to conduct a
review of cannabis in “a future meeting”, the WHO Secretariat has
not been able to prepare the “Pre-review Report”, which is an
essential requirement for a proper discussion by the ECDD.

DrugSciencepecially prepared the Pre-review Report “Cannabis
and Cannabis Resin” for the Expert Committee’s use. This will enable
the WHO Expert Committee on Drug Dependence (ECDD) to conduct
its first-ever review of the drug. This will rectify the fact that a
scientific review of the status of cannabis in the international drug
treaties has not been conducted since 1935. If the ECDD conducts a
review in its November 2016 meeting, the world-wide prohibition of
cannabis can be discussed in the UN’s Commission on Narcotic Drugs
in March 2018.

DrugScience has requested the WHO to circulate the
DrugScience Preview Report in good time among the participants of
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agenda item of Pre-review of Cannabis and Cannabis Resin be placed

on the ECDD Agenda.
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