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This orticle s based ona confarence that took place at the Medicine Grand
Rounds at Beth Israel Deaconess Medical Center, Boston, Massactiu-
setts, on May 16, 2014,

Dr Burns Mr Z is a 60-year-old man whe fell at work 19 years ago
and has had chronic low back pain and left leg radicular symptoms
since that time. None of the numerous interventions performed in
an effort to treat thispain were effective, Theseinclude an 1 2-3 lami-
nectomy in 1996, multiple lumbar epidural steroid injections, selec-
tive nerveroot blocks, lidocaine infusions, and a triat of a spinat cord
stimutiator. He has been to a pain psychologist and received physi-
cal therapy. Several medications have helped, such as gabapentin,
sertraline, and nortriptyline.

His most recent magnetic rescnance imaging scan showed
posterior disk bulges at 12-3, 13-4, L4-5, and L5-51, with the farg-
est bulge at L 2-3. Mild effacement of the thecal sac and narrowing
of the left-sided neural foramina were seen. Mr Z was diagnosed
as having failed back syndrome (chronic back pzin following a
leminectomy) and treated with long-term narcotics. He signed a
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narcotics contract with his primary care physician and has
never violated the contract. Since signing his narcotics contract,
Mr Z has decreased his narcotic requirements and is now
taking oxycodone, 10 mg, along with ibuprofen, 600 mg, every 6
hours, ]

Because his overali goal remains pain refief, he has recently
begun using rmarjuana. He received a recommendation from a
cannabis clinic, a clinic whose primary function is to certify
patients for the use of medical marijuana, but is now wondering if
this is something his primary care physician could also agree with
and therefore be responsible for the recommendation of in the
future, He uses marfjuana at home in the evening after returning
from worlc, He has found marijuana to have a sédative effect,
enabling him to get 2 good night’s sleep and to have less pain the
next day.

Mr Z's medical history is notable for hyperlipidemia, prediabe-
tes, basal cell carcinoma, and anxiety. His ather medications in-
clude bupropion, 150-mg sustained-release tablet twice daily; clon-
arepam, 0.5 mgtwice daily as needed; and simvastatin, 20 mgonce
dally. Previously he was received disability benefits but currently
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works as an arborist. He drinks alcohel socially and continues to
smoke cigarettes, although he has been able to cut down from 12
packs to a half pack daily since starting bupropion. He livesathome
with his adult son.

L
Mr Z: His View

My first experience with what would later blossom into chronic
pain was about 3 weels postsurgically after | had the 12-3 and
L4-5 lavels of my back worked on. Since then, | went through
aeverything from cortisone shots to lidocaine infusions. | actually
had a test for the spinat cord stimulator and there was even talk
about an intrathecal morphine pump. | totally exhausted every
option that was there, and my final procedure was goingto be a
lysis of spinal adhesions. )

When | first went through my medical requirements and was
screened by the doctor, | told her that it really was not a matter of
needing a ot of it, as | was going to use it at home after worlc. So
" there was no question of still being under its influence at any
point in time where | would be going to weorlc or driving. | felt that
my medical history alone warranted at least my looking at it as an
alternative medication. The [Massachusetts 2012 medical
marijuanal ballot initiative made me more comfortable with
my decision.

RTINS
Search Methods and Resuits

Dr Hill Mr Z is a 60-year-old man with along history of chronic low
back pain refractory to multiple procedures and medications. inan
effort to obtain better control of his chronic pain, he began using
medical marijuana after receiving a certification from a local spe-
cialty medical marijuana clinic. He thought that medical marijuana
improved his pain control and approached his primary care physi-
.. cian about continued use of medical marijuama. .~~~

The medical literature on medical marijuana was searched
from 1948 to March 2015 using MEDLINE. The search terms used
included cannabls, cannabinoids, and tetrahydrocannabingl. The
lirnits used were "administration and dosage” “adverse effects”
“therapeutic use,” or "clinical trial” The MEDIINE search resulted
in 562 artides. Articles that discussed cannabinoids as pharmaco-
therapy in a clinical trial were selected for an initial brief review.
Aftér additional citations were obtained from references, a total
of 74 articles were reviewed. There are no meta-analyses on the
topic of medical marijuana; there are 3 systematic reviews.!3
Similarly, there is only 1set of guidelines that addresses the use of
medical marijuana as a treatment.* As a result, the main emphasis
was on randormnized clinical trials.

BT
Medical Marjjuana: Scientific Rationale and
Practical Implications

As of March 2015, 23 states and the District of Columbia have en-
acted medical marijuana laws to facilitate access to marfuana asa treat-
ment for a variety of medical conditions (Table 1). This is concerning
to some because marijuana is the most commanly used illicit drug in
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the United States: apprdcimately 12% of peopleaged 12 years or older
reported use in the past year, and use among teens has drifted up-
ward in recent years while their perception of its risk has declined.5”
with decriminalization of medical marijuana and Washington, Colo-
rado, Alaska, Oregon, and the District of Columbia legalizing the rec-
reational use of marijuana, there hasbeen an increase in marijuanause.
As aresult, physicians are increasingly faced with questions from pa-
tierts about rmarfuana and its medjcal applications.®

R
Pharmacology of Marijuana

Marijuana comprises more than 60 pharmacologically active
cannabinoids.? Both exogenous ligands, such as the cannabinoids
from marijuana, and endogenous ligands or endecannabinoids,
such as anandamide and 2-arachidonylglycerol, act on cannabi-
noid receptors located throughout the body but mostly in the
brain and spinal cord.'® Activation of 2 types of G protein-coupled
receptors, CB1 and CB2, exerts ruitiple actions by directly inhibit-
ing the release of multiple neurotransmitters including acetylcho-
line, dopamine, and glutamate while indirectly affecting
y-aminobutyric acid, N-methyl-D-aspartate, opioid, and serotonin
receptors.™ CB1 receptors are concentrated primarily in the basal
gangha, cerebellum, hippocampus, assoclation cortices, spinal
cord, and peripherat nerves and CB2 receptors are found mainly
on cells in the immune systern, which may in part explain cannabi-
noids' effects on pain and inflammation, The physiological
responses that result from cannabinold receptor activation are
euphoria, psychosis, impaired memory and cognition, reduced
locomotor function, increased appetite, and antiemetic, pain-
relieving, antispasticity, and sleep-promoting effects.?

The primary cannabinoids contained in marijuana are
A®-tetrahydrecannabinol (THC) and cannabidiol. THC produces

“the euphoria that comes from using marijuana, but it also can pro-

duce psychosis. Cannabidiol is not psychoactive and is thought to
have antianxiety and possibly antipsychotic effects as well.*™
Marijuana’s therapeutic effects depend on the concentration of
THC in a given formulation as welt as the ratio of THC to cannabi-
dial because of cannabidiol's ability to mitigate the psychoactive
effects of THC. As a result, the THC-cannabidiol ratio for rhany
strains of marijuana has been engineered to achieve desired
effects. -

o e
Medical indications for Cannabinoids

There are currently 2 US Food and Drug Administration
{FDA)}-approved cannabinoids available in the United States:
dronabinol and nabitone.**® Bath are avaifable in pifi form and are
FDA approved for nausea and vomiting associated with cancer che-
motherapy as wellas for appetite stimulation in wasting finesses such
as humanimmunodeficiency virus infection or cancer. Medical mari-
juana, which may be identical in form to recreational marijuana, is
dried material from the Cannabis plant consisting of THC, cannabi-
diol, and other cannabinoids. Medical marijuana is purchased from
dispensaries In a variety of preparations (Table 2) or grown by pa-
tients for the treatment of myriad ilinesses, It is not available from
pharmacies because of its status as federally illegal. '
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Table 1. Medical Marfjuana Laws by State®

State - o Apprnvedﬁondmuns T T A T R T . ‘Legat Uimit

‘Alaska, 1998 " “Cachexia, cancer, chronic pajn, épltepsy and:other dlsurders characterlzed Ty sefziires, gl.aucoma, -1 oz usable; 6 planﬁ {3 mature
Lt L -HIV/AIDS, Ms:md other disorders chiiracterized by muscle spasticity, and nausea; other cnm:lltmnsare w3 lmmature)

i . iblect te approval by the Alasi Department of Health ‘and SuclalSennces E N - LT

Aftzona, 2010. + Lo Caﬂcer, glavcoma, HIV/AIDS, hepatltlsc ALS, Crohin disease, Alzheimer disease, cachexla, severe and 2.50z usable, -12 plan%s

e e s chromcpalu, Severe nayses, sefzures {i ncludlng epllepsy}, ‘severe gr persistent muscle spasms .- . s
_California, 1996 © AIDS,anorexia, arthritis, cathexla, cafu:er chronicpain, glaucoma, rrugralne persistent muscle spasris *. B oz, usable, & mature or .t

T {includifng spasms: -associsted-with MS), sejzures (including seizures assocnated wrth epllepsy}, spvere n12 |mmature plants
St - " hausga, other chroriic or persistent medical symptums e . -
“Colotade, 2000 - - Lancer, glaticoma, ngmgs cachexid, severe-pain, Severe nauses, sefzores (mcludsng thase 2_uz ysable; 6 plants, (3 mature, ’
Lo e P ocharacterlstic of epilepsy), persnstentmuscie 5pasms {mcluding l:hase chamcterlshcof MS), uther— . 3'rmmature) . . *
_conditiens are subject to appmv—al by the Colorado Board of Health - . Cas

Conrecticut, 2012 *Cancer, glaucoma,. HIV/AIDS, Pariunson disease, MS; damage to the Reryous. tlssue of the spinal cnrd
. . with ohjecfive neurological indication of mtnaclable spasticity; epilepsy, cachexia, Crohrl ‘disease, -
.. 'FTSD, or any medical condition; medlml treatment, or dssease appraveﬁ byt the Department of

© o - Consumer Protection -

L l—mn supply {exact Fmount - - .
o to be determmed} FRNRTER

Washmgtun DC, 2010 HIVIAIDS, cancer, alaiichma, condmons characterized hy Severe: and persssteﬂt muscle spesms suclias,

12 nZdrlel‘I l:mrts on otherfo

10 b determined -

- MS, patients undeigoing chamotherspy or radiotherapy or “using azidothymidine or pmtease lnhib'itors :

Delaware, '1011 © 7 Cancer, HIV/AIDS, decompensated EI}ThOSlS (hepatitis C), ALS, AIzhenmer dlsease
St .. A chronicor debititating disease or medical condition o7 its freatment that pruduces >1 of the -7

. following: cachexia; severe, debilitating paig jhat has Aot respefided to previously préscribed -.
.- medication orsurgical measirés for margthai 3'me or for which ather treatmentoptiors prodnced "

... not timited to thase, character[stlc of M5 - - .

. sarious adversé effects; intractable nausea; seizires; severe gnd perststent muscie Spasims mcludmg but

_G.u; sable -

‘Hawall, 2000
LA 1 -, pradices cachexia, severe:pain, severe nausea, seizures including those characteristic of epilepsy, or -

" sevéré and persistent muscle: 'Spasms including.those characteristic of MS or- Crehn d;sease uther

. conditions are subject to approval by the Hawaii Department of Health - -

© - Carcer, glaucnma HIV/AIDS, 3 chronic o debrlltatmg dlsease or med{cal condmlm of li:s treatment that

30z usable, 7 piants (3 rrlature

. 4immature)

.+ Cancer; glavcoma, HEWAIDS ‘hepatitis €, ALS, Crohn disease, agltatwn related 0 Alzheimer dlsease,
* cachexia/wasting syndrome, muscustar- dystrup%ly, severe fibromyalgia, spinat cord disease (including:

tinis, 2013 .~

dysplasia, spirial cord njury, traumatic brain ihjdry and postconcussion syadrome,-MS, Arold-Chiari

malformation andsydngomeha spinocerebstlar ataxda, Parkinson disease, Tourette synd;ume,

~ myoclpnus, dystonia, reftex sympathetic dystrophy (coriptex regional pain syndromestype 1),

" eausatgia, complex regionzl pain syndrome type 2, neurofibromatosis, chronic inflammatory.

. »temyelinating polyneyropathy, Siegren syndrorne lupus interstitial cystitis, yasthieniia gravis,
fiydrocephalus, nall patella syndrome or resldual limb pair, or'treatment of these conditions - -

LA 5 punces usable cannabls durmg
! +14- d penod
, butngt. limited to arachnoiditis), Tarlov.cysts, hydrumyeha syringomyelia, theumatoid arthritis, i brous

Mame, 1999 . Epilepsy and other disorders characterlzed ‘uy seizirres, glauchma, MS and other disorders charactenzed
z -7 by rnuscle spas'acity, arid nausea dr vamiting asa resutt of AIDS or capcer chemothempy R :
Maryiand 2014 - ' Eachexla, anoreNia;.or wastlng syndreme, sévére or chronic pain, severa nausea se;zures seue;e or-.- ' 30- d supply, amuuntto It g

-, pers:stent mitscle spastis, or other conditions approved by the::ornrnu;slon

<

determlned

Massachusetts 2012 * Cancér, glaiicoma, HlV}'AlDS hepatits C, ALS, Crohn disease, Parkinson d:saase MS and uther
~cund:tmns a5 determinedin writing by 2 qualifying patient's physician

Mlclugan, 2008 N Cancer, glaucoma HIV/AIDS, hepatitis G, ALS, Crnhndlsease, agltanon ofAEzhexmer dlsease, n3il patell

. syadrome, Cachema or wastmg syndrume. severe and chromr. pam, severe nausea SEIZUI'ES epllepsy, R

' ., muscle spasms, MS -PTSE

. -Miﬁnesqta;' 2014 -"& . Cancer {lfthe underlymg condmon OF, treatment produces severe or chrenic pain, nausea, severe o
- .7 vomiting, urcachema or’ severe wasting), glatcorna, RIV/AIDS, Tourette syndrome. ALS)

- -expectacy of <1y - L -

Lo selzureslepalepsy, severe and perSIstent uauscle spasmsl MS, thn dlsease termmal lliness vlnth 2 llfe ’

" 30-d supply of nunsrnokable
: manjuana

Mdﬂtana,.guﬁq. o Caneer, slaucoma, HIWAIDS o1 the‘treaiment ofthese cum:lltmns, cachexla or wastmg syndrorﬂe, -

. _muscle spasms including ‘those aused by MS or Crohn disease, or any other medn:al canmtlon oF -
:treatmentfor & medical cundmun adopted by the department hy rule | .

. '1 oz usable; 4-planls (mature) ;.
- _severe or chronic pain; severe nauses,: ‘selzurks-incliding those caused by epllepsy, SEVETE OT perslstent .

12 seedlings

“ll‘levada, 2000 : > AIDST canger, glaucoma, and any médical candition or tfeatmentfar amedical condition that produces

: _subject 1o appmval by the health: division of the state ' deparbment of human resources -

. .cachexia, persistént muscle spasms or seizures, severe nausea of pain, PTSD; ather conditions are wnl

loz usab%e. Fplents (3 mature
4 smmature) .

Mew Hampshire, 2_013 Cancer, glaucuma HIV/AIDS, hepatitis €, ALS, muscular dystrophy, Crehn disease; agllatiun of
B .. - Mzheimer disease, MS, chrenic pancreantls s;unal cord injury or disease, tmumattc beain tnjury, or >1
I injuries that 5|gmﬁrdntlylnterferesmth daity actlvines as documented by the patient's clinician; a°

- severely debilitating or terminat medical condition or s treatment that hs, prﬂdUEEd 21 pfthe

” following: elevatad intradcutar pressure, cachéxia, chemothesapy induced anorexia, wastifg synd;brne
severe pain net respanding to prevlously prescribed medication or Surgical measures or for which. other -

- treatment optwns produced serious adverse effects, tenstant Dbt severe nausea mode,rate to severe .
- voiniting; seizures, or severe, persistent) rnuscle spasms = - ¥e

Tuia oz oF usable cannabls during =
10-d perlod .

* Sefziire disorder. intluding ep|lepsy, Intractable skeletal muscular spasﬁclty glaucnrna severeor

hronfc paln, sévere rausea orverniting, cacheyia or wasting syrdromie resulting from HEV/AIDS oF

cancerALS, MS; terminal cancer, muscular dystrophy, 1BD including Crohn tisease, terminal iflness

- (physlcran-detenmned prognasis of <12 mo of life), or any other medical condltmn arits treaiment
approved by the Deparfment of Health’ and Senlor Services . © ., . . -

New Jersey, 2010 .

2oz usable

B

evera chronic pain; painful penpherc:l neuropathy, mtmcmble nausealvomltlng se.vere ..
norexla/cathexla, frepatitls €, Crohn disease, 75D, ALS, cancer, glaucoma, MS, damage to the -
nervous tissite of the §pma[ ‘cord with intractable spastlcity, epilepsy, HIV/AIDS, hospice care, i
cervn:.sldystonla mﬂammatory autmz‘nmune—medxated arthrltls, Parlunson disEaSe a

T Hun‘rzngton disease . .

Nev: Mexico, 2007

. 6 oz usable; 16 plants {4 mature,
L1z |rnrnature)
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Table1. Medicai Marijuana Laws by State” (contlnued)

State . Approved Cond;tmns e N i.egal Lim:t
New York, 2014 Cancer, HIV/AIDS, ALS, Parlinson dasease, MS 5§!I|13|. cnrd damage causmg 5pastia:|ty, ep:lepsy, IBB ; - 30:d supply nonsmokableA
- — nedropathies, Huntlngton disease R maruuana ’
: The Department of Health commissiorier “has; the dascretmn to a(!d o; delete conditions and must decnie .
whether to add Alzheimer disease, muscular dystrophy. dystoma, P?SD and rheumatmd arthrms w:thm
. C - .. 18moof the taw becoming ef‘fectwe "
Oregen, 1398 o '_ * Cancer, glaucoma, HIV]A!DS or treatmeént of these condstlons, a med cal’ cnndatmn or treatment %or 2 24 oz uszble 24 plants (6 matureh

- ‘medicat condttion thatpraduces cachex[a, severe pain, Severe nausea; seizuresinciuding those caused -
by epiepsy, ot persistent miscle spasms including thesé caused by MS; other cnndltmns are sutuect to
** approval by the Health Division-of the Oregon Department of Hurman Resources - -

Rhode Island, 2006

" or Ceohn disease, agitation of Mizheimer disease; or'a
. approved by the stafe depart_rn_ent of h_ealth

Vermont, 2004,

: = syndrome, sévere pain of nailsea, or sefzures - -

Cancer, gtau:oma, HIV/AIDS, hepatit 5| C or treatment of these conditions;a chrunic of debthtmg
disease o medical concition of its treatment that produces cachexia or wasting syndrume severe L
’ dehslltztmg cliFronic pain, severe fiausea, selzures inclusdiing but nat limited to those characteristic of T

.+ epilepsy; or severe dnd persistent muscte spasms including but not limited to those characterisic uf Ms-

: ny. othe, medical cond|tlon orits treatment

- Canger, H!WAIDS "MS, of the treatrient of ﬂ.'IESIE';ZDﬂdItIﬂnS if the dlsease arthe treatment vesults in
", severe, persistent, and intractable symptoms; 3 diseasé, medical condition, orits treatment thatis -~
- ‘chronlc, debilitating; and pruduces =] severe, pe:ssstent mtractable symptums of cachexia ar wastmg

" 2.507 usable; 12 plants - -1

e e e g s

. 2 oz usable EI plants {2 rnature, .
7 rmmatura)

Washington, 1998

" Cachexia, caficer, HIVAIDS, epllepsy, glascoma,” mtradahle pain (defined as pam unrelieved isy
- .standard fredtment.or medications); chronic renaf failure, M5 :

. Crohin diséase; hepatltls Cwith debilitating nausea or intractable pam, [id dxseases mcludmg angrexis,

. that result In nansea, vormiting, wastinig, appetite loss, cramping, sefzures, muscle spasms, or spastlctty
*-~ when those'tonditions are unretieved by standard treatiments or medacatmns e .

240z usable; 5 plants -+

Abbreviations: ALS, amyotrophic lateral sclerosis; HIV, human
immumodeficiency virus; IRD, inflammatory bowel disease; MS, multiple
sclerosis; PTSD, posttraumatic stress diserder.

2 For upto date medical marfjuana regulations, sea
http:/fmedicalmarijuana.procon.orgfview.resource.php?resourcelD=000881 5

.

Aside from the 2 FDA-approved indications for cannabinoids,
the scientific evidence supporting the medical use of marijuana
and cannabinoids varies widely by disease entity from high-
quality evidence to poor-quality evidence. High-quality evidence
is defined herein as multiple randormized clinical trials with posi-
tive results (Table 3). Despite the variability in evidence support-
ing various uses for medicat marijuana, state policies suggest the
use of medical marijuana for many medical problems beyond nau-
sea, vomiting, and anorexia. For some of the medical conditions
approved for use in some states (eg, glaucoma), there are-only

. prefiminary data supporting the use of medical marijuana as phar-.__

macotherapy.

Datz from more than 40 clinical trials of marijuana and can-
nabinoids have been published: beyond the 2 indications for
which dronabinol and nabilone are already approved by the FDA,
the strongest evidence exists for the use of marijuana and canna-

binoids as pharmacotherapies for chronic pain, neuropathic pain,

and spasticity associated with medtiple sclerosis. As of March
2015, there were 6 trials (n=325 patients) examlnmg chronic pain,
6 trials (=396 patients) that |nvest[gated neuropathic pain, and
12 trials (n=1600 patients) that focused on multiple sclerosis. Sev-
eral of these trials had positive results, suggesting that marijuana
or cannabinoids may be efficacious for these indications. The
“American Academy of Neurology (AAN) recently published
evidence-based guidelines that recommended an oral cannabis
extract containing both THC and cannabidiol (not available in the
United States as an FDA-approved medication) as having the
highest fevel of empirical support as a ireatment for spasticity and
pain associated with multiple sclerosis.* The AAN also published a
systematic review of medical marijuana as a treatment for neure-
logical disorders, suggesting niabiximels, a spray containing both
THC and canmabidiel, as probably effective in treating spasticity,
central pain, and urinary dysfunction associated with multiple

Jamacom

sclerosis, and dronabinol as probably effective as a treatment for
spasticity and central pain associated with multiple sclerosis.®

Thus, while medical marijuana is not a first-line treatment for-

Mr Z's chronic pain, it is reasonable to conslder medical marijuana
as a treatment after other treatments have failed. In general, the
avidence supporting the use of marijuana and cannabineids for

other conditions aside from the FDA indications and chronic pain,

neuropathic pain, and spasticity resulting from multiple sclerosis
is either equivocal or weak.
Marijuana centains numarous cannabinoids. [t is notknown how

individual cannabinoids affect the various diseases currently treated

by marijuana. Two of the cannabinoids, dronabinol and rabitone, are
available in the United States and can be prescribed, When treating
patients for conditions that would otherwise be treated by mari-
juaraitself. itis reasonable to initiate therapy with dronabinol or nabi-

- lone. Ifthese are not successful, treatment can beescalated to miari-

juana itself because it contains numerous pharmacologically active
cannabinoids.

Some conditions migfit respond to cannabinoids not yet avail-
able in the United States such as cannabidiol. Under these circum-
stances, it is reasonable to treat with marijuana itself. A variety of
cannabinoids arein development, so new cannabinoids, likely with
new FDA indications, should reach the market in the future.

TR
Risks and Benefits of Cannabinoids

Medical marijuana and cannabinoids have health risks and benefits,
Mr Z and the physician recommending medical marijuana for him
shoudd discuss these risks and benefits thoroughly prior to starting
treatment with medical marijuana because many adverse effects
may result frdm either short-term (single-use or sporadic) or fong-
term use.*® The acute effects of marijuana include impaired short-
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Table 2. Common Cannabis Preparatlons

- Prepatations " e Desmptmn .
-Martjurana® - - . C.ln L Dried p%antprnductcunslstmg of :. -
20 leaves, stems, andﬂuwers, typlcaily
- - smoked or vaporized ... :

.Hashish- * Copcentrated resin cal(e that canbe .
. P " ingpsted of smoked” i

Cannzbinold liquid extmtted frnm f
X plant; consured ‘sablinguatly °

- Qitobtained: ﬂ'am cannabis plant by o

solvent extraction; usually smoked or
e " inhaled; butane hash oil (sometimes -
el T referred 1o as“dabs”), for gxamplg -

“Plant materfal mixed with ‘ionvotatile,
. -sobveiits such as huiter.or cooking uti -
Jandingasted © . ot 3

‘?I:HCTHI’EE .

Hashish ol . ¢ -+ - 00t

Infusicn®

| *These preparations are available from state-a pproved medical marfjuana

dispensaries.

terrn memory, motar coordination, and judgment. This is especially
relevant for driving: short-term use of marijuana doubles the risk of
involvernent in a miotor vehicle crash.*® Parnoid ideation and psy-
chatic symptoms, albeit rare, may occur in response to high doses
of THC. Long-term regular {datly or nearly every day) marfjuana use.
is especially problematic for young people, whose brains continue
to develop into their mid-20s.* A recent study showed structural
brain changes in the nudleus accurnbens and the amygdala in occa-
sional marijuana wsers compared with controls, underscoring the
need for additional research into the effects of nonregular mari-
juana use on the developing brain,*® Impaired brain development
as measured by functional connectivity may contribute to the asso-
Ciation between early, regutar marijuana use and dedine in 1Q.™°

Marfjuana is patentially addictive, causing significant prob-
temns for worle, school, and relstionships in about 5% of adult and
17% of adolescent usars,>® Regular marijuana use s associated with
an increased risk of arxdety, depression, and psychotic iliness, and
miarijuana use can worsen the courses of these disordess as well. 5%
Mr Z has an anxiety disorder for which he takes multiple medica-
tionis; this amxiety must be monitored closely if medical mariiuana
pharmacotherapy is used. Functional outcomes are also affected,
with regular marijtiana use leading to poor school perforrance, lower
income, increased lilkelihood of requiring socioeconomic assis-
tance, unemployrment, criminal behavior, and decreased satisfac-
tion with life. %860 The cessation of regular marjjuana use is assoc-
ated with a withdrawal syndrome mmatked by anxiety, irritability,
eraving, dysphoria, and insomnia.®

Regular marfjuana use results in physical problems as well. tis
associated with increased incidence of symptoms of chronic bron-
chitis and increased rates of respiratory tract infections and pneu-
monta. Preliminary research points to an assodationbetween mari-
juanause and myoxardial infarction, stroke, and peripheral vascular
disease.5

Evaluation of a Patient for Medical Marijuana
Certification

Patient requests for medical marijuana are now commen in
clinicat practice. Detersnining which patients may be appropriate
for a medical marijuana certificate (eAppendix in the Supple-
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ment) is complicated (Box). Patients administered marijuana
should have a condition Jown to be responsive to marijuana or
cannabinoids based on high-quality evidence such as randomized
clinical trials. Before receiving marijuana, patients should have
urdlergone adequate trials of other evidence-based treatments.
Medical conditions such as major depressive disorder, anxiety dis-
arders, and viral upper respiratory tract infections that may be
exacerbated by marijuana should not be present. Patients pre--
sent to their primary care physicians seeling medical marijuana
certification or they may be already using marijuana. Mr Z's case
was the latter—he raised the issue with his primary care physician
after initiating medical marijuana pharmacotherapy outside
of his usual medical care with the assistance of a medical mari-
juana clinic.

Medical marijuana evaluations should be comprehensive as-
sessments that include risk-benefit discussions. Certifications should
only be written by physicians who have thoroughly assessed a pa-
tient, know him or her well, and have a fullundeystanding of the pa-
tient's debilitating condition requiring treatment. If the certifica-
tion does not come fromthe patient’s primary care physician or the
specialistireating the debiiitating condition, it is essentfal for the cer-
tifying physicianto communicate withthe patient's other health care
dinicians in the: same manner as any other speciatists wouild be ex-
pected to.

The clinical evaluation should start with the patient express-
ing how they think medical marfjuana will be helpful to treat their
medical condition. The physidan should take a careful history
with special focus on previous treatments for the debilitating con-
dition and possible contraindications for medical marijuana such
as anxiety disorders, mood disorders, psychotic disorders, and
substance use disorders. A thorough risk-benefit discussion
should follow, covering both the adverse health effects of mari-
juana along with the scientific evidence from studies investigating
marifuana or cannabinoids as pharmacotherapy for the debilitat-
ing condition being treated. it may be useful to provide a context
for medical consensus by informing the patient that there cur-
rently is little support from major medical organizations for the
use of medical marfjuana.®

If the physician decldes to write the certification for medical
marijuana, a discussion of marijuana’s federal legal status and that
state's regulations must follow, According ta the US government,
marfjuana is an iflegal drug that is dlassified as Schedule Tunder the
Controlled Substances Act, meaning that it has no currently ac-
cepted medical useand a high potential for abuse.* Marijuana’s sta-
tus as a Schedule | substance that is iflegat according to the federal
governmentis the reason that physicians cannot prescribe medical
marijuana and can only certify its use. Although the US Depart-
ment of Justice has stated that it plans to leave the issue of medical
prarijuana to the states and notenforce the federal statute, the fed-
erai stance on marfjuana still is a cause for concern for some physi-
cians who are considering recommending medical marijuana as a
treatment or afigning with medical marijuana dispensaries or treat-
ment centers.

The medical marijuana certification must state the medical
condition that the physician befieves would be treated effectively
with medical marijuana and, in some states, the recommended
amount of marijuana needed to treat the condition. For example,
a physician in Massachusetts must state the medical condition for
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Table 3. Randomized Chnical Trials Beyond Current FDA Indications for Cannabinoids®
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Tabla3, Randormzed Clmlmi Trials Beyond Current FDA Indications for Cannablnolds" (contlnued)
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which medical marijuana is the treatment and a recornmended
amount per 60-day period. The amount should be estimated
from the route of administration and the anticipated number of
treatments per day. Patients receive advice on which marijuana
species of strain to purchase and dosing and administration from
the dispensary, which differs from the manner in which prescrip-
tions of FDA-approved medications are specified. Once the
_patient begins medical marijuana pharmacotherapy, ciose
follow-up with the physician is imperative, as it would be with any
medications having significant adverse effects and abuse paten-
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tial. The patient should be seen in follow-up within a month's time
with additional telephone contact as necessary. Patients may be
followed up monthly for 3 months, with further follow-up deter-
mined by the patient’s dinical situation.

Patients requesting medical marijuana may already be taking
opioids for chronic pain. Intheseinstances, narcotics contracts may
be in effect as an additional safeguard {o mitigate the potential for
abuse. Physicians recommending medical matijuana to these pa-
Hents can use the riarcoties contract to their advantage because in
addition to the patient specifying where her or she willfi Il narcotics
prescriptions, the patient can be asked to specify where he or she
will obtain marijuana. The contract may also stipulate that random
urine drug screening results positive for substances other than the
prescribed opioids and recommended medical marijuana may be
graunds for discharge.

o
Recommendations for Mr Z

Mr Z has had extensive treatment for his chronic pain over an
extended period. He was referred to a variety of health care prac-
titioners from multiple disciplines for his chronic pain. His clini-
dians used multiple modalities including multiple medications
resulting in limited pain control before Mr Z considered medical
rarijuana as a treatment for his chronic pain. Overall, it appears
that his treatment course was reasonable and likely a result
of thoughtful collaboration between Mr Z and his primary care
physician. ’
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Mr Z appears to meet all but T of the criteria listed in the Box:
hehas a debilitating condition that data suggest may respond to rmari-
juana, he has had muttiple failed treatment trials of first- and second-
line medications, his anxlety disorder appears to beclinically stable,
and he resides in Massachusetts, a state with an active medical mari-
juana law. Only a previous trial of an FDA-approved synthetic can-
nabinoid was not done,

The course of treatment may have been altered if Mr Zhad a
discussion with his primary care physician prior to obtaining a
medical marfjuana certification. Mr Z and his primary care physi-
cian may have opted for a trial of one of the FDA-approved canna-
binoids dronabinol or nabilone, despite Mr 2's medical history of
anxiaty. This anxiety, which appears to be clinically stable now,
should have been monitored closely and medications adjusted
accordingly. A trial of dronabinol still makes sense at this time
because it would allow for the use of an FDA-approved {and thus
likely safer in terms of composition and quality control) medica-
tion under the close supervision of Mr Z's primary care physician.
Hewenttoa sbecia[ty medical marijuana clinic, however, and 4 to
& weeks elapsed without follow-up prior to Mr Z notifying his pri-
imary care physician that he was taking a medication with poten-
tially significant adverse effects. This lack of follow-up is one of
the major concerns about specialty medical marijuana clinics that
often certify farge numbers of new patients for medical marijuana
each day. Regardless of where patients receives certification, they
must be followed up closely by the certifying physician because
of the potential for significant adverse effects, and the certifying
physician should comimunicate with all other health care profes-
sionals delivering care that may be affected by 2 patient’s use of
medical marijuana.

initiation of medical marijuana pharmacotherapy by patientsbe-
fore consulting their physician is becoming more common as addi-
tionatstates enact medical marijuana laws. These patients, along with
others contemnplating medical marjjuana pharmacotherapy for their
own medical problems, will likely continue to comprise a growing

. proportion of physicians’ patients.Although the medical marijuana. -

landscape will change as novel cannabinoids are épproved for ad-
ditional medical indications, the question of the role of medical mari-
juana as a pharmacotherapy in medicine persists. Physicians must

" educate patients about proper use of medical marijuana to ensure
that only appropriate patients use it and limit the numbers of pa-
tients inappropriately using this treatment.

PR
Questions and Discussion

QUESTION One of my patients said that he found one strain that
worked better than others for chronic pain. Do different strains of
marijuana that are available at the dispensaries have different
effects? .

DR HILL Different strains may have different effects because of
their THC and cannabidiol content and differing ratios of THC to
cannabidiol in the strain.5 Just as different people may respond
differently to the same drug, some may repott better results from
a particular strain than other people might. Medical marfjuana dis-
pensaries may make claims about certain strains being useful for
particutar itlnesses, but those claims are theoretical or anecdotat
in nature and may be made with marketing in mind.
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QUESTION As it stands right now in Massachusetts, can any phy-
sician write a medical marijuana certification? What if 3 physician
wants to write a certification for a patient to use medical marijuana
for a medical condition that is not specified by the laws?

DR HILL Yes, in Massachusetts, any physician can write a medical
marijuana certification for any medical indication they choose, pro-
vided the physician has completed the requisite training.* This train-
ing usually consists of a few hours of continuing medical education
activities related to the risks and benefits of marijuana.

QUESTION In Massachusetts, the state allows the certifying
physician to stipulate how much medical marijuana a patient
may possess in a 60-day peried., and the recommended 60-day
supply of marfjuana is 10 oz. |s that an unnecessarily high
amount? How does one determine the correct dose of marijuana
to use?

DR HILL The 60-day supply of 10 oz is a recommended amount,
but this may be exceeded if a physician provides a rationzale for it
in writing. According to the World Health Organization, a stan-
dard marijuana cigarette contains as little as 0.5 g of marijuana, so
a 60-day supply of 10 oz is up to 560 marijuana cigarettes or
almost 10 per day.%” Thus, based on the estimate of 0.5 g per
marijuana cigarette, a patient requiring the marijuana equivalent
of 1to 2 marijuana cigarettes per day would nead 0.5 to T oz of
marijuana per month. Although no one wants to keep a medica-
tion away from someone who might benefit from it, this 60-day
supply estimate appears to be another example in which mari-
juana policy is ahead of the science. Circumstances in which
people need 10 oz per 60 days to make tinctures or other forms
of marijuana-based medicines should be rare. There are little data
available for optimal dosing of marijuana for particular medical
conditions.®® Dosing differs based on the route of administration,
which determines the pharmacology of the various cannabinoids
in marijuana as well as the processes of absorption and
metabolism.®® Desing is determined for an individual patient
using a titration process. The marijuana dose Is increased until the
desired dinical effect—pain relief in M Z's case—is achleved. The
necessary dose is highly dependent on the THC concentration of
the marijuana being used. if using a vaporizer to heat the plant
ratertal into a vapor for inhalation, 2 patient should start with a
single inhatation of marfjuana vapor and menitor for effect. If 20
minutes pass with no effect, the patient may take 2 inhalations
consecutively, then monitor for another 20 minutes. Inhalations
are spaced out because numerous consecutive inhalations may
result in missing the window of optimal treatment effect, This
titration process must be repeated if a different strain of mari-
juana is used. :

QUESTION What is the state of insurance coverage on some
of these FDA-approved cannabinoid medications and medical
marfjuana?

DR HILL No insurance comparties cover medical marjuana, and
there has not been any movement toward increased coverage by
insurance companies. The cannabinoids dronabino! and nabilone
are expensive medications that are covered by insurance compa-
niies for their FDA indications as well as for other indications on a
case-by-case basis.
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Conclusions

Medical marijuana use is now common inclinical practice, and it is oriti-
cal for physicians to understand bath the scientific rationale and the
practical implications of medical marijuana laws. Medical marijuana
and canniabinoids have significant health risks as well as many poten-
tial medica! benefits, While medical marijuana has been at imesa con-
troversial and contentious issue, physicians have a responsibility to
provide evidence-based guidance on this important issue.
» With more states enacting medical marijuana laws, it is impera-
tive for physidans to understand both the scientific rationale and
the practical implications of medical marijuana laws.
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