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A Pharmacist's Role in
Optimizing Patient
Care with a Focus on
Medical Cannabis

Angela Mach, BSc Pharm, RPh
Oct. 22,2018

\ Qutline

Basics of medical cannahis and endocannabinoid system

Medical s recreational cannabis

Obtainimg medical cannabis in Canada

Pharmaoy profession and medical cannahis

Indications, contraindications/precautions, adverse events, drug interactions, and routes
of administration

Medical cannabis authorization forms

Patient case

Frequently asked questions

Questions or comments
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Medical use of cannabis & cannabinoids

Medical cannabis: “describes products derived from the whole cannabis plant or its extracts
that contain a variety of active connabinoids and terpenes, which patients administer for
medical purposes, after consulting with and obtaining outhorization from a health care
provider”
3 types of cannabinoids: phytocannabinoids (feg THC, CBD), endocannabinoids, and synthetic
cannabinoids (eg nabilone)
Mot a single entity but a class of compounds with a variety of potentially pharmacologically active
Components

Main active components in cannabis plant products are THC
[rfelt2-9-tetrahydrncannabimnl) and CRD (ranna hidiab)
o Each chemical variety or chemowar (e strain’) vares in the relative amounts of cannabinoids

THC:CBD

Each cannabis product will
contain THC and CBD, however
the THC: CBD ratio will differ
depending on the product

hitps_*errer_pharmacsis Ca'cpha-ca/asssE Fieicpha-o
A-ihe-ssusc/iedcalCannais FAQ Final paf

MacCallum, C and Bells F. Greenleal Medical CHnic
-Padient Guite o Medical Cannabic [Sep 2017)
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The endocannabinoid system

Endoconnabinoid signaling at CRA

Mediates ability of
endocannablnoids to reduce pain
sensitivity and possibly modulates
the emational comiponent of pain

THC has clear tarpet: CH1 receplors

CBO howeser, Influences a host of
different receptors and systems

Lack of CB1 receptors in the bralnstem
cardiorespiratory centres
Mo recarded overdose deaths
attributed to medical or
recreational cannabis use

MG (99 . Greeies Getea O PRhee Gune
i Lk Camwinhil |Beep 2917}

Medical vs. recreational cannabis?

&  Medical cannahis:
Patients generaliy use cannalnnoids to alleviate symptoms while memmizeng mtoxcation
1+ CBD-predominant chemovars with the lowest concentration of THC
& Receational cannahis:
o Users may use cannabis for euphoric effects
# (Critical to maintain 2 two-stream system for recreational and medical cannabis
v Patients may have to pay sales or "sin” taxes on cannabis
Insured reimbursement of product costs for medical uzers may be an issus
Medical chemovar availahilities may decrease as commerncial producers waodd have more financial
mcentive to produsce recreational strains’
Lack of medical supervision increases risk of adverse svents
Funding for medical cannabis research may be negatively impacted
Possibie stigmatization for healthcare providers who authorize cannzbis and for patients who
actually hawve an appropriate ndicaton for medical cannabis
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Obtaining medical cannabis in Canada

# Patients do not obtain medical cannabis from pharmacies
o Must be ordered ondine from a Health Canada approved licensed producer, which is then mailed
directly tothe patient’s residence , or
Patients must register with Health Canada to produce a limited amount of cannabis for their own
medical purposes, or
Patients designate another individual to produce a limited amount of cannabas for their own
miedical use

s Eachlicensed producer has amedical authorization form that requires completion by a
physician or nurse practitioner (prescribing regulations vary by province)
o Authorization document must be completed annualky, at 2 minimum

Pharmacy profession and medical cannabis

Currently, pharmacists in Canada are not involved in dispensing medical cannabis, nor
hawve the opportunity to provide formal clinical oversight

o However, some pharmacists are getting involved in providing counselling and support to patients
wiho wse medical cannabis

Canadian Pharmacists Association (CPhA):

o "Ewen though pharmacists are not dispensing medical cannabis at this time, it is important for
pharmacists to understand how their patients may use and access medical cannabis in order to
provide effective medication management Pharmacists may provide counselling on areas such as
contraindications, drug interactions, management of side effects, alternative therapies, potential
addictive behaviour, and appropriate use.”

CPha has developed evidence-based education and resources (eg. evidence guide,
product monograph on cannabinoids) to help pharmacists in providing safe and effective
education to patients

allf CaANADIAN ASSOCIATION DS
& o < ks i L
¥ T HARMACISTS  FHARKACIESS

E ASSOCIATION  DLF CARNAD,
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Our role as pharmacists

Indications and
proposed uses

The Mational Academies of Scences,

Engineering and Medicine published

an extensive review of 10,

cannahis publications in 2017- The

Hewlth Effects of Cannabis and

Connabinmids

¢ "Conclusive or substantial®

evidence for the application of
medical cannabis in chronic
pain in adults, MS spasticity
symptoms, 3s an antiemeticin
CINV, and 2s 3 treatment for
intractable seizures in Dravet
and Lenno-Gastaut
syndromes

Jourmal of imisral Medicine (20146
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Safety

+« Contraindications and precautions:
o Patients under the age of 25
m  """Exception: indication for CBED in treatment-resistant seizures (patients under the age of
25 may still access medical cannabis in Canada)

Personal history or strong family history of psy

Current or past canmabis use disorder

Active substance wse disorder (SLUID]

Uncontrolled cardiovascular {angina, penipheral vascular disease, cerebrovasoular disease,

hmia) or respiratory disease
Pregnant or breastfeeding
Cannabis-induced hyperemesis syndrome

s Substance use disorder/addiction:
o Mota true contraindication in cancer patients {may reduce cravings in some 5UDs and reduces risk
of opioid overdose deaths in jursdictions where cannabis has been legalized)

Adverse Events

Table 4
Adwors: evenly assoclated with cannabls-based medicines

Side effect Ielost commen

P il et g

Dz inees

Dy moazh

Cough, phlegm, bronchigis
{Emaking owly]

AaiEy

Peatihna

Cognidve effeas

Eaphioti

Whsrred winbom

iz e

O thastats hypotendion

Traie paychoslvparaneda

Dhesparasas lon

Aot o dyscoandimation

Toackvcandia (afeer timtim)

Cannzhiz byperemesis

Duarrhea

MacCafum CA, Resen BB, Pracical
comsiderations In madical cannabis

adminisiration anddosing. Eumpean
Jonsmiad of Intemal Medicine (28]
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Taslte 1

Drug interactions

Most drisg interactions with cannabis are associated with concurrent use of other CNS

depressants

Clinically significant drug interactions with cannabis are rare but more drug interaction
studies need to be conducted
THC is primarily metabolized in the liver by oytodhrome P450 isoemzymes 209, 2C19,

and 344

Serum kevels may inorease with mhibibors or decrease with indocess
m  Theoretically poessible drug interactions
There is an interaction between dobazram and high dose CBD-
Results in imcreased levels of a sedating metabolite, N-desmethyl clobazam
Fequires dose reduction of clobazam

Routes of administration
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MacCahum CA, Russo EB. Pracical consderaiions in medical cannabis anminisration and

dosing. Eropean Jouma of Intsml Maticine [2018).
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Helping patients & physicians complete
authorization forms

s The medica docoment st horizing patient access to cannabis miust be completed with the
followine mformateon
Phiymoans green nasme and surname, business address and telephone rimber, the province «
winch they are suthorzed to peachos and the mumber assigned by the provincs to that
sathorzanon, and their fax numibser and emaif address (if applicabie]
Patrent's goven name surmame, and date of birth
Adore the kncahon st wich the patient consutted with the phy=oan
Dty guuantriy of dried annabes. expressed m grams, that the physican suthorizes
Perod of use sapre: =5 3 number of days, weeks or months winch murst not
# Patient application form is completed by the patient and mast include patient's first and
last name, date of birth, pender, physical and mailing addresses, and phone mumber/email

address

. lication Form &
':;'Cﬂl'lﬂ._lm — _':l\_|:a!l.:_':iﬁ|lr_tl?;l'lr:l Bl

415

L ]
o e e DA LD
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Nuieit et '

|.‘nlllnl [

Application o be a Tlray Patant
F!ﬂn-l Firfomratien

Hawhi Cara Pourtitisrer bvformetisn

IR S S .

Patient case -CB

Patient 36 year okd female with central nevropathic pain (NP} secondany to 3 spinal cord mgury from a maotos
vehiche acoident m 2016

Chief complaint | Severe constant newropathic pain (B - Fout of 10) in her left leg with charactenistics of shooting. burning,
and stabhing, amd which is espeaally worse in the evening [starting at around 2 100 hrs)
Paimi ks affecting her sleep (difficulty falling asleep and waking up every 2 howrs from pam] and her
appetite has decreased significantly fost =5 kginthe past monthj

| History of January 2018- patient had a 3 month followe-up appointment with her physician and reported

| presentingiliness | neuropathic pam in left leg averaged 5 -6 out of 10 [moderate sevenity)

| March 2018: booked an earfier appoimiment with physioan as pain worsened (25 abowe] and drueg
therapy was ineffective in controlling her pain

Past medical Central neuropathic pain
history " Insommnea
Diepression
Irritable bowel syndrome -Constipation {185 -C)
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Patient case -CB

Current
medications

Past medications

Allergies

Social history

Mabikonie 0 5 mg TID and 2 mg HS "**patient reports ladk of effectiveness and wishes to dsoontmnse™"
Pregabalin 150 mg BID

Drulgmetane {

Amrriptylne

: ¢ 2017 duse to constipation])
Acetamunophen caffeme J00/30/15 mg: 2 tablets Q1D idscontinued Jun 2017 due to
constipation and daytme sedabion)

Treed other opsoed medscations but discontinued due to constapation and daytime sedatson

Mo known drug allerges

Caffewne 1 cup of colffee/day

Abcchol none

Smker none

Recreational druguse currently started purchasing cannabes products from an unauthonsed Cannabe
store (e inllowng dhche)

Cannabis products CB uses

Comatose

S1.00 —$275.00
[ TR

Calepber i
Lo Cammnii & i,

Expreree Denored B Jnpes: Pt
Frfsttas Far R anReks

Rubvsd Prodacic Fiwe
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Drug therapy problems

CB's neuropathic pain is uncontrolled {severes intensity, shooting/buming/stabbing)
secondary to ineffective drug therapy, which has also significantly worsened her sleep
{difficulty falling asleep, waking up several times at night) and decreased her appetite (lost
= Skg in the past month). She bensfits from 2 reassessment of her drug therapy regimen

CB is at risk of experiencing adverse effects (eg. fungal infections in the lungs, GI
complications, long-term adverse effects due to unregulated growing conditions of
cannahis) secondary tousing unregulated cannabis products from an onawthor zed
source. She benefits from discontinuing use of unregulated cannabis and reassessment of
her cannabis use for chronic neuropathic pain

Canadian guidelines for chronic NP

Figure 1. Algoeithm for the pharmacologic management of newnopathic pain

T — aw T e-w W |

Cansider scding sdditionl |
agenly sequeniially f
these b partial bir
Imliereale gain el

O T T T T——————
L S

i &, ‘Wosbery B, Muodin DE, Clarks H Phanmeoioge
nanegare of deronk noropsthic pan Canadian Family
Paysician, AIIT.62 54457
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Addressing effectiveness of CB's drug therapy

CB started nabilone in Jan 2018 (0.5 mg BID) but her dose was increased to 0.5 mg TID
and 2 mg HS over the past month due to worsening neuropathic pain

CB reports minimal improvement in pain (reduced by =1 point on the numeric pain scale)
despite the increase in her nabilone dose

A friend of CB's suggested she try cannabis, which she purchased about 2 weeks ago and
self-administered. CB reported that her pain improved by 2 to 3 points after using the
flower (fast-acting) and oil (long-acting) products

CB wishes to continue using cannabis products and she would like to discontinue nabilone
due to a reported lack of effectiveness

Addressing safety of CB's drug therapy

Cannabis products from unauthorized distributors increases the risk of patients
experiencing adverse effects as growing conditions are unregulated (eg. bacterial fungal
growth, pesticide use, etc)

Concentrations and proportions of THC and CBD are not standardized and can vary
significantly

CB understands these risks and is interested in switching to using medical cannabis
sourced from a Health Canada authorized licensed producer
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CanniMed medical cannabis products for CB

After a meeting with CB and her physician,
an informed decision was made for CB to
trial the CanniMed 1-20 Od and 1010 Oil to
help with her pain, sleep, and appetite.
o Pabent prefermed not to use vaporzed
caninabes [Fower) yet

120 Oil {inflammation, pain)
THC 1 Dmgfml & CBD 200 mg/ml
10:10 Ol [newropathic pain, insomnia):
THLC 78 m!;_.rnL &CBD?% I1'Ii_‘_.'|'|'||_

Medical cannabis dosing and titration

There is currently no established, evidence-based dosing guideline for medical cannabis
o "Start low, go slow, stay low”’ zpproach is recommended
CanniMed
“Patients new to cannabis oil should begin their dose at less than 0.5 mL"
Cannabinoids: Prescribing Considerations (RxFiles, Oct 2018)
o Initiak 2 o 3 mg of CBD +/- THC po HS (cannabinosd-naive patients)
Usual: uncertain due to kack of randomized trials; titrate showhy
Practical considerotions in medicel cannabis administration and dosine (MacCallum CA and
Russo EB)
o THC [at bedtime): start at 2 5 mg THC-equivalent QHS (125 mg if young, elderly, or other
concerns) and mcrease by 1 23to0 2 5 mg THC after 1-2 days if previows dose tolerated, or
THC [daytime): start at 2.5 mg THC-equivalent 0D, then increase to 2.5 mg BID after 1-2 days,
and increase as needed and as tolerated to 15 mg THC-equivalent divided BID-TID
o CBD:start at 5 to 25 mg per day divided BID to TID
Mo available information on dosage adjustment for renal 'hepatic impairment
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Tapering and discontinuing nabilone

e A tapering schedule was suggested for CB to discontinue nabilone and to start the
CanniMed 1-20 and 1030 oils
CE's murrent dose of nalsione weas 0.5 mgat 0900, 1200, 1500, and 2 myg at 2100

y established evidenoe-hased tapening regimen for nabiione
i Feosd HruDE descommnUEEon due to nsk-of withdrawsl ST TS

DAY 1to DAY 3

Mabilone | 05 rng at 12000 and 1500 **"stop doses at 0900 and 2100
120 cannabis od | 0225 ml st OP00

1010 cannabis o4 025 ml 5t 2100

DAY 3 to DAY &

Mabilons | 05 mg at 1200

1:20 canniabis ofl | 025 ml at 0200 and 1500

10:10 cannabis oil | 025005 mlat 2100

DAY 7 and ONWARDS

Mabwlone Dscontinwed
130 cannabis od 0025 miL at P00 . 1300, and 1500

1010 cannabres oil | 0.5 to' 75 ml at 2100

aticat to increese conzhisail dosc i paim is ot adoquatehy mansged (7 by 025 mil. TID For 1290 o, 1 by 025 mil HS for 10510

oil 35 bolor atcd until pain poall achicwed] ™
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Monitoring and follow-up

| Effcchivencss Weck1 2 Weck 3 4

& Reductionin pain | Reduction in painto =710 | Reduction in pain to ~5-6/10

Improvement insleep | Quicker tofall asleep but waking | Less difficulty in falling asleep
up every 3-4 hours and waking up < 2X during the
| might

Improvement in appetite Some improvement Closer to bassline

Safety Week 1-2 Week 3-4

Drowsiness/fatigue Absent

Dizziness Absent
Cardiac effects (ez. [ | Absent
tachycardiz, postural
hypotensian)

Ongoing care for CB

CH's pain severity at weeks 3-4 follow-up was ~5-6/10 {moderate) and she reported
improvement in the shooting/huming/stabbing symptomes
¢ OB pam goal 3-4/10
There was still room to increase her dose as she had tolerated both the 1-20 and 10:10
cannabls olls wery well
o Suggested she coukd mcreaseher dose by 025 to 05 mL every 3 days unfil pam managesble and
goal reached
Mcst patients use 1 to 3 g of herbal cannabis perday {<5% use = 5 g per day)
o 1g=éml of cannabes odl
3 g= 18 mL of cannabis oil
Patients do not develop tolerance to benefits and dose escalation over time is usuzlly not
obsenved
Continue monitoring for adverse effects with CB increasing her doses and monitor for
signs and symptoms of cannabis use disorder
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Frequently asked questions

Cannabis use disorder

2% of adults who use cannabis recreationally may develop addiction

s Upio 17%if started in adolescence

Cannabis Lise der ldentification Test - Revised (CUDIT-R)
How much cannabis can a patient carry in Canada?

Pos 100 lmat of evther 320 temes the daily quantity of dried cannabes mdicated by the health care

prowider on the medical document, or 150 grams of dried cannabss, whichever is less
Traveling with cannabis {medical or recreational)

Oy withan Canada

Pas 100 et @ absove

Hequires nr.l_mrut [F s 1-:._1]_;1n_g with patient Label mtact

Thank you for listening!
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FREQUENTLY ASKED QUESTIONS ABOUT POT AND DRIVING

=411

2005 £, DFARREE TS (CPHA) 3. AFFR
BEOFEWELAMSE (Drug Strategy) *PMEOERE

HESZ 1 ARORZE T COECEHETZEICDOULT,

Fion \BirE L LURREOE#E S0 SN0
[ty MBS OESR (Pot and Driving) |FviA—2
ERIIBLELI. COFYRA-2T, EEREREM

OR#E. EE M eI -2 IN-T(E
Lz doELEprsnBRICEDVCWED, 20

Control Act GEZE C-45) ) |EREBLELL EFE C-
45 13, AFH BT RRROBIE, B, IRESHLURT
FEEA LRI TDIo0c. FREEME. AESLT
ZOMOERFRIETSEOTT . JOEZRITEL. KAR
FFRIRTRE T3 LICRA T RA B E e R/ R
IR, FIRFICAAME RS T S EE LE LU=
LOERERRHS U ARBEORHME R ER
ELTWET . FRFISESE C-46 BidEh. KAFptho
O E T cOEIRICET 2MBFOATEEMETS
FHREESIERITVELIC. DA, KRESLHS
WEIEMOFZE T CEIETD AL, SDEULLMLSIOE

AZIREL, FEWITHENE L TRATREERETS
ZERFHTIL CWET, B SUEEMNBUS &L ARD
EECTL T I EAEREEALELR.

* The views expressed herein do not necessarily represent the
views of Health Canada.
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FREQUENTLY ASKED QUESTIONS ABOUT POT AND DRIVING

= ‘At

= A

1. BUmRyh (KAF) EHSOESNNEHENSOT
In?

2. KREEQISICE e D LR EEREFTOTT
ne

3. ARREENIL. Z0RE T ORIRI20EEDLIL:
AcHp?

4. BERBRERENL0TIH ?

5. REREEAL CEIR T2 ADELRFET 20FEDL
JIRATIR?

6. KFMEAE, EOCHVOR, EIRl a8 cdd
m?

7. RSV ZEBZSAFIN ?
8. ZHEMIHDEIS?
0. ERAMRLERC ZELETH ?

10. ZEZRICHTIE/MEL T, ARFLF LD
BEWHATTH?

11. AHEOTZROSTIFUMNEEICTh ?

12. AFAOETIIAREERROBERRICDLTEDL
SIRAELTVETH ?

13, EHITHEER. XRRORFE T ILHDBERFAISTE
LTSRN cExdh ?

14, KEFFTFEERICEALT, 2017 &£ 41 BOEHET
i3, EOLSRIRFENETNELD ? FIeCDEFEITAFRD
AR COEERCRET S AR ERITIREILED L
IRRERZRETH ?
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FREQUENTLY ASKED QUESTIONS ABOUT POT AND DRIVING

Tk (Pot) 1EEITIH?

PIpC(d, PHERAKRRSE (2RI TER- 74 N)
EMEEN BB ER S 25 ATEMEIEL C[Ry k&
LESEREHTWVWET, ARF (Cannabis) &3, ¥UT7
T (RS LURENEESSP{EF MR EEN
B) ISR EBEN wEaAqIL (EFRRENS RS
ng) | ASUNTRFHLEY (TH0h5, MmEiETudR)
ESOEMBEOZEE At ML ERAEIELET .
BTy M EWSEREERLDIE. TNAEET
SLWRTLSHTHD, FL. 2005 £EIC CPHA HEMUL
JA=H2TN—T OB COESEOERATmE 1
TERLLESTT. iR —RIEWSSTRERIC,
My b I3 5R58E DoV ARBOM A TAMREIETRE—AY
HRSETT. eOMICRAFREIST — RN SEC(E.
N=T Hoov J32. AT7V-21—> BLH)-T7—
REPHNET.

[EE L AR ELETH ?

[ EIESRT 5 ICVWOKRIRRFEATHEET, FBAE,
b9, A—RA ATV, FRATHE, T—5—R—b, &
AJ—E-EIRE, HEOREROENMEIELET . AL
5 —AICAYO- FESSUATO- FREOMA D
AEELTHERICVOSEREVET, TAR5E, B
ERICEL ¢ AT0- FOZEIRFZNIZERREICRA R
LFEX (LFERA.

BETAY MERBISOERE (Pot and Driving) 1&£W3F
B ERATNTWSOTIh ?
REE, AR vE:, BUBCESR. 8LUTILI-)E2
ETTOESR (DUIA : driving under the influence of
alcohol) BEDSERFSLEENTVET, B OFEHL
BIRCFAT2RIEOMRECE. BICLS B RaEDE
ThEDEeR, BV haEts0iEdR, AT cO&Eer
(DUID) REFBDETH. HEDFSN CWERA. LY

L., T4 (LZEDDD2&ENET TSI, I\l
CEIET S, ZEI0M b ¢ BEE, HAUNTEILRY M
R BESDL S0, LNIENR G SEOEATERLE
Lizs

HETOERLFESNSTETIN?

w T EEYD. BYOEASDE. FEEEDLTILI-L

(EFZOFENUBMIHNRLESEDITEBICS Kan
N INLEMTY) ZERU/SHICEYEDER
BERICREN D, it/ FTORE T CiFgslL T
BIELBDET, &L O NI SEROERER
(IR E T OERLFENSIELEDET, NI,
Bl @ BTN AR EETEN . 8SUTHIRED
BEWFAbEENET.

THC &FATTEH ?

THC (A - FhsEROASFE/-IL) [ A2FEIARE
MHEINAXARCSENEFMERFO—D2TT . THCHE.
HEBHHFUILUIERSB A RE ] Fhld=E88%0
BT EELRBME LS TT . BB R MR
Haerditat, 1K, [ BE. TR RNRE
bEEiaLET.

85



FREQUENTLY ASKED QUESTIONS ABOUT POT AND DRIVING
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FREQUENTLY ASKED QUESTIONS ABOUT POT AND DRIVING
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EEROBBECIENIMIOVTEFAENTES
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ETHD (Beirness, 2017 Compton, 2017a) (8-
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TIRFEEN. LB THC #S5ULNE3, —#C. X
FEORECOBNC SRS E B AT TR 5
HAEC shRL LN ERET S, HETIL. EEMEERE
MEBLLTERAAREROERMSATVST, Chif
—ANIABOBRER ABCLLL AR EofE R EE
WEEEHTHS (Mclnnis and Plecas, 2016) .

ERIIN TR, AMOROHEREEIET RS CE
EEVN AT (Huesus, 2005) . KRFE

B ERECASE (CREZ NS ETHIN.
ERENEREORNIME FLTVSCHFBLEERS)

THORERSOES. O THC REGHIEICLSE
HITROED

B it SSlckTHROBETORE THC BECE
TOT EAMICEIMESE FOEIRLERISCE (9 A=
ORISR DO F RS IFROF IR THO RER T
£8) .
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%4@27 U _:>0\\\

KL L BRAEESOTH M EOERE
BAM?

—EOEERRET, BMOSE T TOEGIEON

RE. EREBHTDEZOMEZIRET 2L TS
{Beirness, 2017; Beirness and Porath, 2017) , &0

BEL DETORITRECIOTITIC I TES., hE

TOATEMREICT S8 LA B E . B e

EEILERMS THREBREZRISE20L0TES
{Beirness and Porath, 2017) .

KEICBHZRGAASNSITEREE OnERER. &
SN B BERI AR (SFST) T&3, SFST (& 7
O JABALS JUPIL O UCRE 3 5 4L D B4
OIERIIEDVT, PAI- L BEEEEEFZIRL T4
SITEETSNT LS. AR SRR E MIEIAd RS
fedh. SEST A ARBILEDE R EICITNIRER
RS <R ST TIE, SFST ARSI SHEE
BEEAEMO 41%0LELGERIL TWRLZESD I
{Beirness and Porath, 2017; Compton, 2017a} .

ITEIRE SO LOFAMREL. FRICIEenrERE
L&oT (RREAEESET) EfMcns. mEIHRE
(DEC) ®70%741d. BAEBMEEHL TS EIFGE
BOEE. BokE. MECFEBROAE. BIESLUE
ETHEEENTWS. DEC JOYS A, BEEEOHEES
{ETLTWSHEID., ENNEMIILSE0THIMEIN.
EmAFTY (FREEH) OFEMFRESROTVSTE
Hrste L e¥lidalcz BNELTVS . DEC O
SHEICE A 1 RIS DBTENSS. DEC JO7 AL,
A AEEOHEREREE DR IIRAL. B ORREIRE LD
BdSMIENTED. JiF2RHEEREE 95%0RE
TEEOCEEEMOISAZHINIZIESFTED
{Beirness and Porath, 2017) .

FMOEEES DEC OiRET RTS8 IR 210
FARNOETREE ERLTTD. —IROEEBE IR
FEREN DEC REZEHALTOSMET DBEIS D,
DEC #EOAREERICERMNES DS, TNE
G SR AN — 22 T RO ETIF EN TSI O —
DTHD.

COEEES L TIP THC OEWENRER
EoEETAN?

RETOOESRISETR. EVBRCAMREEALEA.
HBEFARICIDBHBEMERNN TS IS

BB, BIURE

ERELFETSD, OEERE TR Ean/cE
B LA, THC BEAIRE Y 3LHIMES > I GER
Hakhsn s, F THC BESEELNZEZ T
BEE. TRHLABRERER L KROSEETTO
BHRELTESNS. HEEEOEER. Bhcha A
BUCKESEEES 25, THC BEMEEENGESEE
A EELIAL ML OZ ISR, B2ES | ng/ml (S
RIESNIES, 67T%OESRFNEHNSS. 3 ng/ml
DIFE 26 %LH BHREINDVLCEFREGEENTVS
{Diaz, 2017) ,

THC OEMFNREZERUCESEEEREE DT
FAEHMBETES. BT DBRAN - 22T 0HER
MR B RF—EH LRV LELES TS, HE
T, OEEER— 0B tHA0 2% ITRARE Tk
EREM T THao B (Castillo, 2017)

B MRFAOEEDO THC REL SRR
EOEESES AERCEISMPFII-LiEE
(BAQ) CEGMEEEIEEEOHEBEFESARN. WD
DOMEERETE. MEEFIRT ARSI F
THC BECEMICONTIRBCEMT 277, Bl
IR BERZE ORI OINEN THC BF 2~5
ng/ml TR TS (Ramaeker s et al., 2006} .

SHORRT - EHEDRIAIF FUD TR, —5
BiC, I THC GHEERE S WEY, EaEErAE
WEEERRENILY. KRBOEREWL., FnicERT 2
ALDEFE ML RNCEMERSREN . (PN IEEas
DETERLRVERD)  SHETOMINLIE. EexbE
NAGEEIIBWT. THC omHiEEM 3.7 ng/ml &
BAC 0.05%ICHE 92 RENTLS (Berghaus et
al, 2010) .

EBIC. AR/ (DOEREEICMmF THC BEOHRIIR
HMEHEALIRSrEY. RUTAHAETFECS

{Compton, 2017a ) (7 A—IOBEBRALLUE
BRAREBRIEGESIRETHEBIRSEN, 1S
8) . M THC RECSHME L. HREmES
HBRURAEE S ROMAELHBISGEIS, 3R05HA
90 STHED 23 RIS 9 5.

LIRS, RHCARMEEEICER T2 A0IBS. Ak
CBET R ERECHABLIFREVRETM S
iZ THC RSN s a0 Es . imE OOFERIRE ¢
FEEO MR E ST ONBIERE (LELEHERBET)
(£ THC oA ieEd s N3 (Compton, 2017a;
Ramaekers, 2017 ) , #IZE, KE TATONICIATICE
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WT, S E e F T o E C L S S e R i
I, BEOEDICOAESFNENDE TOHENRF
1 1.5~3 BTHS. R, S0 RRREem
TETORONBMRVEE. [P THC BE MBS,

BESL, COLSRMENB, NS>, TF0A, FT02,

HEUA-ZRSUPOEL NP RE, WOhoEERE
EET L., AR -~ TR O R e BT Y
RIwHRELTERL . SEEET AT RO MELT
FEALTLS.

EHRENOETESISETTMF THC B
E?

BLAGESIC, I THC RELERAE DO F o
EiEMRERLGVES, ERTEIRAORE FEEE
KHaSEaid. BMEAICLOAREREOERERLE
TABTIHEM I EERES, AR S =r7d
Hi# THC BE. chssaah oD mE
s, BRICE TR A THE. Eihiatis
FEEGEE T TOERL METSERTEDSNE
THC BEHERICLTRES.

A=ZARSUTPHELUZ(OIRIEEFETIL., KiFRED
R AERT L BITEHEEND THC BBE (ng/ml)
4. 1~2 ng/ml [ZBEENTLS (3 1 M) o

= 1. RMNEEO—BILENS THC MPBEDEED
yhATEE

1 AF—
FIF=D
FANT=R
W TG
A5>9 (MOBWS RanEES)
1.3 Aiz— (%)
: FrIE
==
3 A5 (THC Dafilsnt )
M= (4)
W = (%)

() AVOr—TlL, fREENE THC REDE TERELA
AT,

B : Flughes, 2017

SEOTMREARE., EREOERIEICETNT 5
ng/ml (FEE) (Wolff et al,, 2013) EEIE7 ng/ml

(Ramackers er al.,2004) ZHERLTVD. REL. B
RERETS THC BEOBEEL, SFRE8EN
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KIRERE

KEFERROEHREZRNETSEI—RA
AS LT EGEEAOEBTELRER 2

ARERERT AR, ELOBBIED JLWTHE RS,

AMOEET TREGR BV FSHBLICTIHEN
#% {(Beirness, 2017; EMCDDA, 2012) . L#L, B
BOFECSOTEEEGNR DL TURNT EEE RSB L.
ZOLOABE LU TE., KIREREGRERS IO 57
TEHZVWERS (EMCDDA, 2012) , BUEESGZHE
FIERLIC 04 S AL, BRBHOFL OB DL
TORBLEB a2t TSR RomT BF
O BACRETESR) ailaEnEctOTiok,

ARAERBOERR RO ESEE L TOASTRERED.
AROFERNERICR T REOOVT OB EDRARC
R#T2ZET4HS (Beirness and Porath, 2017;
Grondel, 2017) . AFFPR¥ERECETE. AiRERE
HeaaE 5t AnERREINFREord. &
EAM LY 3EBATVS, oEE, KREFILI-N
SNEHEEEE R ERE LT LMD RIIn. KRR
BOEFRLTER 2 THSEEZA TS L BETED, 0&
0. E5E. EUEETRESERLT., EREMENI LSRR
HEFECRWCEZBRRLTVSEI R 5, HEIdET.
ARERRICEGELTOLRBINSUATHENLELT
WaNMELNLWY {Beirness and Porath, 2017;
Castillo, 2017; McKiernan and Fleming, 2017) ., £
N PBEARIOTF AR, AFRERSEGICEATS
BRI OV TEGRE SN ILBE DY 348, AR

SR TTOER NI SENEETAsENEDBE
Bt ITaZBRELFEL TV,

KEEAROEGEFICLH>TEEHRAL
BlEIE T ?

FATHIRTECE LT ZBERAT L5, TBRRIHT
BEMEC AL TEESELTAlR BRI AT
d. SRR FHARCLTLIVERESED. ER—8LT
WBEEBRSNAMELNRL, BIRE JF0R. AT,
JNU1-MIEE0S50, M THCRE (KidRE
BOEELLT) FEVITIPDSTEEZETHA. BLL
ERRERRECESRZRDELITOIA BHOEY 7
LI-NEED) ZEATD AR, L0ELLE RIDSE
Henaottadd (Hughes, 2017; Ramaekers, 2017;
Vindenes, 2017) . BHEC. BREEER (TR A ERED
BEGEETEAEEXO6NSG, UT-Tid, 8F%E

IFOERR DG LR

REAERIEEINT VS THC REW. BUBEEIC
M SEAEDLBAIBEHIIE VTR EINEEOT
#a (Vindenes, 2017) .

FUBESIC Y ST UNCUF 2300 0= 20
BERMERERLTOEIENS, EAT UL IPE
BOBNTEEBTAZTES. J07 RN TR MERR
LB LA CRSOREEIOY 34055 (Davis,
2017) .

KRDEWFENIRE I ASRY OERER
BhT BTLICRDDH ?

THC #% (HIRE e To ORI EOER) [HE
EllEHT. AmaATs AN, RECHREZRES. on
SORBETIREEN DV TES M OEM AT a2
YN B0 e %S (Loeffler et al,, 2016) . ZN5
DOFHD (AT THC CRIUREERICIERL. Spice 1
K2 RE0J70R2ain N -JREEBRSW L TR
FENTVSIENLL, SESTMTHOF) . 3870
RERAVTE I FEEATOSR RENFEY., FF. &
FHBCLEELTWS (EMCDDA, 2015) EERED
B TOEREA T/ PMEROE EE, HLUTNAOE
MIFE A R E OB Ea Sl § 52 I TSR
BETHS. AIEd. KREEICLHT THC Z285FRE
EOHIBE LR E PR H L IS T SR Y SR
OB 3CECLHTIEMRTEL. BELSEMRE.
BEDERES. R3304, BLESHM
RENBEETBITDD, AR FE M RO T
BEZIL LA, BHHEIOERA U HIDWT ORE
ENR SN TURN,. BRNEEICRIF TEat0OdiFs
AERO, LHLRTS, ATRICHSIBEREAR. 0T -
FEEEN MBS TES.

E&EFOIEBMSKHEEAL. BETIA
BEETEDLSCIORER ?

RESLUAHA TR, ERELOEBHNS. VODORKE
BRI TAROEEST A SNTVS, BRINEE T,
IZIELEF Bl N TV, CTEUE, BED W DD OF
T TRROESIBAELILE AZSTEIL TV SE$
DEES. NSETHEELENTEET. WaPHRED
PEEECEHINTLSEDETES, ERAXERLLY
THC GEARESOEME. THC mPEER 1~2
ng/ml ZBZTEELTWSZEMRE SN AoEzlg
MRS IREIES S S . ORI, EERRIPAY A R
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EpfhoEm SRR E Y sl s EEITOVT
WEERILTHS,

—HOET. Ef OB TAMTREBOMEIE, £
EERRELTOERAXHRETOMAETDShE AL
FOIEMIMLAZNE O THEMEHREMERDATORENS
LT RS RS, AREREROZ FIREENS.
ZOBEE PASYE (Maguire, 2017) . JIbD1—
(Vindenes, 2017) HLUFEE (Wollf, 2017) TIEH
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RRBLUEZAITICHT

DS ROEE

KAV L2 EHETHIADELE, T
EESWCEA SRR TARER LS
BRI ?

AREREOEG I XROFEE T TOEHEOTE
LR ERE R TE2LDCT SEDIC. BEE LN AL
T 7ERETZNBEIED, COT —FREIIL. KRR
OB & BER AR T AU 5 FHRN B RE
EEMFNDILTLORBIESENSTENEELY

{ Wolff et al, 2013; Wolff, 2017; Compton,
2017a) . &k BE[LEN KD HE (EMCDDA,
2012) &F-FINEEHEEREL T, SELTABNCE
EFRCHRTEAOKREL O OER LR
[IHTELEFNBEDS.

AaOMAZESE UL (25T 30L& TV
3) FHHEERSL., SEE (BLUSEREMAD

CAREREOEGRT AT I3 ATAREATS
CELTIBEIERD, INSOLAT AL IBETOTENR
FIHEED. BREENTELLE. £30EEE2 S8
JEEERE (LT, ARRERIEEAL IS a3
EMERDTINORENREERORRAFEEND

{Compton, 2017a) .,

BB T PEEEEICHIARDRANIS 258
LR IFFRCHIET T BICid, J0AGRET. LOENCE RS
NEAFRTFHETES (Compton, 2017a) . BRUEEEG®D
MFREERRC, AR TLGRETENIIATFRIL. KAREREE
DIEERZ Y 2T T, FEAITIONTULRRLY,

AREAECERICET 3 EMFRBLUITDINLE
HE (CNERVT, RESFEREHHL. TRy
EHICERATRCENTES) ZIRMITIAMOEIRPC
HYHLNERENRMTSHETES, PR, M

FAOFFILIZLZ) OB RIENACTEERSEL
NEBWIFECIEECLZERCLDEVER T F
THC REZTTREC 3R M RFIEE QAT E S
{(Sadler et al,, 2017) . LU, CORBRFLEER
CEATHICETIHBEFNEATVRL (Wollf et al,
2017) . TOEROIEGLE YR, BTRMDES
ot ERVOERERY, foTl Rt onsrEs
—RICAEI2LE D5 (Quraishi et al,,2017)

KRR RS BRI T S PROFF T A
&2

KA EREROEGZIME T3 HROBEHIOVT. &
NRVEHESEFHETHS (Flieger, 2017; Hughes,
2017; Wells, 2017) . CNSOHRER. 17 FREA-Zk
SUFTEMSNTLSN. TOPRETHIEHEE=NATL
2y (Davey et al, 2017) , EHOERFENFRL EU &
KETHEASNE, INSOKFRETH s 23—, A
REREOESR. BELLEATENORERIW TS
ORI T 3OTER EHATORRIZBENT
Zic (. Castillo, 2017; Diaz, 2017; Vindenes,
2017; Wolt, 2017} ,

INBOFHITE. B Ee s LU S SR
OB TRHRERZICHETSD T, SRTTVRAOEME
RIOOWTEREZRICEGREORMREENTLHS (#.
Castillo, 2017; Davey et al., 2017; Diaz, 2017;
Vindenes, 2017; Wolff, 2017) ., Z4i&EoOEEh0L.

KAHE R RO EGR AR BEENSEZRIET oIS
el CNEWTEART9TES3,

TROFHETE. FERICFLI-N. KESLIUTOMD
BRI AN IDBE BT E BLUSE B,
AAREREOEROFRRITIEROEEOE(L. &5
SUKR IR EOEELLESIERIREINBAY
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CHdaMAFoRBOT A ZHENES
(Flughes, 2017)

gl BEEFIHTOTSLOMB LAl 5 HECHB.

COFMIIIIZ, AR E R OEROGRICE T BIRE
OEEAE. SLUCOITHAOB S MIEI3RE0A
I SATESHERETHS.

REEN S T BEORENRMEEEC, FhR
EMGEER SN NAETRA ThAE S1E
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