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Trenton, NJ 08625-0360

MEDICINAL MARIJUANA PETITION
(N.J.A.C. 8:64-5.1 et seq.)

INSTRUCTIONS

This petition form is to be used only for requesting approval of an additional medical condition or treatment thereof as a
“debilitating medical condition” pursuant to the New Jersey Compassionate Use Medical Marijuana Act, N.J.S.A. 24:6/-3. Only
one condition or treatment may be identified per petition form. For additional conditions or treatments, a separate pelition form
must be submitted.

NOTE: This Petition form tracks the requirements of N.J.A.C. 8:64-5.3. Note that if a petition does not contain all
information required by N.J.A.C. 8:64-5.3, the Department will deny the petition and return it to petitioner without
further review. For that reason the Department strongly encourages use of the Petition form.

This completed pefition must be postmarked August 1 through August 31, 2016 and sent by certified mail to:
New Jersey Department of Health
Office of Commissioner - Medicinal Marijuana Program
Aftention: Michele Stark
369 South Warren Street
Trenton, NJ 08608

Please complete each section of this petition. If there are any supportive documents attached to this petition, you should
reference those documents in the fext of the petition. If you need additional space for any item, please use a separate piece of
paper, number the item accordingly, and attach it to the petition.

1. Petitioner Information
Name: James Broatch
Street Address: 99 Cherry Street
City, State, Zip Code: Milford, CT 06460
Telephone Number: 203 877-3790

Email Address: info@rsds.org

2. Identify the medical condition or treatment thereof proposed. Please be specific. Do not submit broad categories (such
as “mental illness”).

Complex Regional Pain Syndrome Type 1 and TYpe 11

3. Do you wish to address the Medical Marijuana Review Panel regarding your petition?
[ Yes, in Person
B Yes, by Telephone
] No

4. Do you request that your personally identifiable information or health information remain confidential?
[ Yes
& No

If you answer “Yes" to Question 4, your name, address, phone number, and email, as well as any medical or health information
specific to you, will be redacted from the petlition before forwarding to the panel for review.
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MEDBICINAL MARIJUANA PETITION
{Continued)

5. Describe the extent to which the condition is generally accepted by the medical community and other experts as a valid,
existing medical condition.

Complex Regional Pain Syndrome (CRPS), also commonly known as Reflex Sympathetic Dystrophy (RSD) is a progressive
neuroinflammatory disorder characterized by intense severe pain, swelling, and hypersensitivity to touch. The CRPS/RSD pain
experienced 24 hours/seven days a week, is described as intense, stabbing, and burning, and is much fiercer than would be
expected for the type of injury that occurred. CRPS, often worsens, rather than improves over time and may spread from the
original injury site to the whole limb or to the arm or leg on the opposite side of the body.

While it can occur in children it is most common in adults especially women. We suspect that hundreds of thousands worldwide
have the illness, but there are no epidemiolegical studies that provide an accurate determination. Although classified as a rare
disorder by the FDA, it is estimated that 50,000 peopie with CRPS are diagnosed in the US annually .

CRPS is a severely painful disorder that commonly follows injury such as fracture, sprain, surgery, crush injury, or immobilization.
CRPS Type Hl pain is ranked as a 42 on McGill Pain Index; higher than the pain associated with the amputation of a digit or
cancer pain. [t can become debilitating and profoundly disabling. In addition, the disease affects many other systems within the
body: People in chroric pain do not sleep more than 2 or 3 hours during the night; resulting in exhaustion that makes it more
difficult to cope with the pain. People with CRPS are often diagnosed late, misdiagnosed or disbelieved by people who would
otherwise be well-meaning. Care delayed is care denied. This phenomenon is primarily due to a lack of knowledge, awareness,
education and experience among healthcare professionals as well as among policy makers, insurance carriers, employers and
even the sufferers family and friends.

6. If one or more treatments of the condition, rather than the condition itself, are alleged to be the cause of the patient's
suffering, describe the extent to which the treatments causing suffering are generally accepted by the medical
community and other experts as valid treatments for the condition.

NA

7. Describe the extent to which the condition itself and/or the treatments thereof cause severe suffering, such as severe
and/or chronic pain, severe nausea and/or vomiting or otherwise severely impair the patient's ability to carry on
activities of daily living.

In 2004, RSDSA conducted an on-line survey of people with CRPS in conjunction with the Johns Hopkins School of Medicine.
888 individuals met inclusion criteria. The investigators reported that "the syndrome commonly progressed and spread to involve
other hody areas. Affected patients failed multiple pharmacolegical and non-pharmacological interventions. The syndrome
frequently interfered with job (~62% disability rate), sleep (~96%), mobility (~86%), and self-care (~57%}). Remissions and
relapses were both common.

The average person with CRPS must see four or more practitioners to receive the proper diagnosis and to receive appropriate
and necessary freatment. Today, the importance of self-advocacy is essential. Many people with CRPS experience anxiety,
depression, alienation and loneliness. Almost 40% of people with chronic CRPS, who were previously well employed, never
return to work after the onset of the disease. The suicide rate of people with CRPS is 2.5 times higher than sufferers of any other
painful condition. Families dissolve or are forced into bankruptcy and people with CRPS often lose access to care and lose hope.

Author; Agarwal S, Broatch J, Raja SN
Title: Web-based Epidemiological Survey of Complex Regional Pain Syndrome
A demographically-based epidemiological clinical study on CRPS diagnosis and treatment.
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MEDICINAL MARIJUANA PETITION
(Continued)

8. Describe the availability of conventional medical therapies other than those that cause suffering to alleviate suffering
caused by the condition andfor the treatment thereof.

There are no approved medications to treat CRPS. Individuals with CRPS were routinely excluded from clinical trials because of
the lack of a “gold standard’ to diagnostic CRPS. Although the recently validated Budapest Diagnostic Criteria is much more
specific, most medications used io treat neuropathic pain are considered “off-label” for CRPS and often insurers deny
reimbursement. According to surveys conducted by the RSDSA, more than 50 percent of individuals suffering with CRPS are on
opioid therapy which is controversial for CRPS. Unfortunately, while opioids have many positive qualities for patients with normal
acute-injury pain (e.g. relative efficacy, relative lack of toxicity), opioids are known for activating changes in glial cells in the
central nervous system. Those glial cells release inflammatory cytokines, leading to central sensitization. Thus, in the case of
CRPS, the opiocids prescribed may actually make the problem worse. Constipation and the development of Tolerance are
common undesirable side effects.

The Dutch, UK, and the RSD3SA Treatment Guidelines recommend a multidisciplinary approach to treat CRPS yet there are
limited multidisciplinary pain programs available in the United States. Most individuals with CRPS are treated by an interventional
pain specialist without the recommended functional restoration component. Most physical and occupational therapists are not
familiar with CRPS,

During the last decade, Ketamine, a NMDA receptor antagonist has been increasingly used to treat CRPS. Insurers however
regularly deem it as an experimental freatment and do not pay for it.

Spinal Cord Stimulation (SCS) is utilized to treat CRPS with a response rate of 50% for > 50%pain relief in patients with >6
months duration. With time, the SCS effect does slowly diminish.

9. Describe the extent to which evidence that is generally accepted among the medical community and other experts
supports a finding that the use of marijuana alleviates suffering caused by the condition and/or the treatment thereof.
[Note: You may attach arlicles published in peer-reviewed scientific joumals reporting the results of research on the effects of
marijuana on the medical condifion or freatment of the condition and supporting why the medical condition should be added fo
the list of debilifating medical conditions.]

See peer-reviewed articles included with this application

10. Attach letters of support from physicians or other licensed health care professionals knowledgeable about the
condition. List below the number of letters attached and identify the authors.

We are attaching a number of peer-reviewed articles for your review on the efficacy and safety of medical marijuana for treating
CRPS. Here is a letter from Dr. Pradeep Chopra, a CRPS pain specialist.

Plea for including Complex Regional Pain Syndrome (CRPS) on the list of approved conditions for Medical Marijuana in the state
of NJ

I am writing this letter at the request of the Reflex Sympathetic Dystrophy Association (RSDSA) to include Complex Regional
Pain Syndrome (also known as RSD or Reflex Sympathetic Dystrophy) as one of the medical conditions for the use of Medical
Marijuana.

As a background, | am a pain medicine specialist in RI. | have a special interest in treating complex pain conditions. Medical
Marijuana has been approved in Rl for many years and over this time clinician have seen the benefits of Medical Marijuana for
managing debilitating conditions.

Complex Regional Pain Syndrome is a chronic pain condition which presents as intractable neuropathic pain. It is severely
painful condition with no known treatments. McGill pain scale describes Complex Regional Pain Syndrome pain as more intense
than amputation of digit, cancer pain, phantom limb pain, post herpetic neuralgia and fractures. Mt affects 20,000 people in the
USA every year.

Medications often used to treat Complex Regional Pain Syndrome include anti-epileptics {gabapentin etc.), anti-depressants
(amitriptyline, duloxetine etc.). Opioids have not been known to help neuropathic pain. In fact, opioids increase Central
Sensitization by increasing glial cell activation which in turn causes release of cytokines causing neurcinflammatory changes.
Medications from the NSAID class play a minimal role in managing the intractable neurcpathic pain. They may help with the
nociceptive compenent of the pain. Most physicians that treat Complex Regicnal Pain Syndrome often use a multi-medication
approach using a mix of anti-seizure, anti-depressants and opioids.

Physical therapy is an important component of managing Complex Regional Pain Syndrome. Unfortunately, without good pain
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MEDICINAL MARIJUANA PETITION
(Continued)

management, physical therapy becomes counterproductive.

Complex Regional Pain Syndrome is also commonly associated with intractable nausea. The nausea is maybe either or all of the
following, related to medications used to control pain, gastroparesis (a features of Complex Regional Pain Syndrome),
neuropathic pain of the gastrointestinal tract (common complication of Complex Regional Pain Syndrome).

Dystonic muscle spasms and spasticity is a feature of Complex Regional Pain Syndrome. The muscle symptoms are
unresponsive to commonly used muscle relaxants and other therapies used for muscle spasms. The dystonias, tremors and
spasticity are mediated through the central nervous system.

In summary, Complex Regional Pain Syndrome is an intractable pain condition that affects adults and children. It affects
approximately 20,000 adults annually in USA. The pain suffered by these patients is worse than amputation of a digit, cancer
pain, and fracture or labor pain. Usual treatments have not been able to alleviate this pain. Treatment with opioids is ineffective
and the risk of opioid hyperalgesia in this group is high — opioids are not known to help neuropathic pain and often time’s
physicians are forced to increase opioids in these patients for lack of better treatments. Experience from states where Medical
Marijuana has been approved for some years has shown that a large number of patients with Complex Regional Pain Syndrome
respond to it. There have been anecdotal reports of patients responding to topical Medical Marijuana. Experience has shown
that patients with Complex Regional Pain Syndrome report better function once their pain is controlled with Medical Marijuana.
Based on the Department of Consumer Protection’s approved list, patients with Complex Regional Pain Syndrome fulfill 2 of the
criteria of intractable nausea and spasticity.

| will be happy to provide you with more details if you should need them. | sincerely hope that you will consider Complex
Regional Pain Syndrome as one of the approved conditions for Medical Marijuana.

Thank you,

Regards,

Pradeep Chopra, MD

| certify, under penalty of perjury, that | am 18 years of age or older; that the information provided in this petition is
true and accurate to the best of my knowledge; and that the attached documents are authentic.

Signature of Petitioner Date 5-//‘};‘ VoA
i 8/10/2016
[
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Accepted Article
. . . . i B 23 March 2011
Effective th utrc options for patients I:v]ng wnth chronlc paln are [imited. The pain rehewng effect of cannabinoids remains unclear,
A systemat ew of rancfomrzed contro!led trials (RCT s) examining cannabinoids in the treatment of chronic non-cancer pain was
conducted according to the PRISMA statement update on the QUORUM guidelines for reporting systematic reviews that evaluate
health care interventlons Cannabinoids studied included smoked cannabis, oromucosal extracts of cannabis based medicine, nabilone,
dronabinol arid-a novel THC analogue. Chronic non-cancer paln conditions included neurapathic-pain, fibromyalgia, rheumatoid
arthritis, and m:xed chronic pain. Overall the quality of trials was excellent. Fifteen of the. exghteen trials that met the inclusion criteria
" demonstrated a significant analgesic effect of cannabinoid as compared with placebo and. several reported significant improvements in -~
sleep. There were no serious adverse effects. Adverse effects most commonly reported were generally well toleratéd, mild to moderate
in severity and led to withdrawal from the studies in only a few cases. Overall there is evidence that cannabinolds are safe and
modestly effective in neuropathic pain with preliminary evidence of efficacy in ﬁbromyalgla and. rheumatond arthritis. The context of
- the need for additional treatments for chronic pain is reviewed. Further Iarge StUdIES of Ionger duration exam nmg spemﬁc
: cannabmoids in hamogeneous populations are required. : : o

Linked Article

Thls article is linked to a themed issue in the British Journm' of Pharmaco!ogy on Resplratory Pharmaco!og
http //dx doi.org/ 10. 1 1 1 prh 201 1 163, |ssuel :

view this issue visit

ﬁtkﬁdﬁtti(}n  “'RCTs pubhshed since this review. We therefore conduct
R S an updated systematic: revnew examining RCTs of canna‘

 Chronic pain: common and debilitating wnth too. few inoids in the managemen of chronic pain. - :

- effective therapeutlc options. Cannabinoids: represent a 1

relatively new pharmacological option as’ part of-a multi-
model treatment plan. With increasing knowledge o]
endocannabinoid system [1=3]and compel[mg precllnlc
work: supportmg that cannabinoid agonists are analge5|

[4 51 there is'"increasmg attent:on on the potentla o!e'

"Ie followed the PRISMA update on the QUORUM state-
ent guidelines for reportmgfsystemanc reviews that

quent review i
md:cated this’r

more recent rewew

rience. in addition thej;e’ een a number of addmonal

© 2011 The Authors

Br | Clin Pharmacol / 725 [ 735-744 [ 735
British Journal of Clinical Pharmaco!ogy © 2011 The British Pharmacological Society .
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OAlster (OCLC) and Google Scholar. None of the searches
was limited by language or date and were carried out
between September 7 and October 7, 2010. The search
retrieved all articles assigned the Medical Subject Head-
ings (MeSH)} Cannabis, Cannabinoids, Cannabidiol, Mari-
juana Smoking and Tetrahydrocannibinol as well as those
assigned the Substance Name tetrahydrocannabinol-
cannabidiol combination. To this set was added those
articles containing any of the keywords cannabis, cannab-
inoid, marijuana, marihuana, dronabinol or tetrahydrocan-
nibinol. Members of this set containing the MeSH heading
Pain or the title keyword ‘pain” were passed through the
‘Clinical Queries: therapy/narrow’ filter to arrive at the
final results set. For the pain aspect, the phrase ‘Chronic
pain’ along with title keyword ‘pain’ was used to retrieve
the relevant literature. We contacted authors of original
reports to obtain additional information. Bibliographies of
included articles were checked for additional references.

Inclusion and exclusion criteria

Included were RCTs comparing a cannabinoid with a
placebo or active control group where the primary
outcome was pain in subjects with chronic non-cancer
pain. Relevant pain outcomes included any scale measur-
ing pain, for example the numeric rating scale for pain
(NRS), visual analogue scale for pain (VAS), the Neuropathy
Pain Scale or the McGill Pain Scale. We excluded (i} trials
with fewer than 10 participants, (i} trials reporting on
acute or experimental pain or pain caused by cancer, {iii)
preclinical studies and (iv) abstracts, letters and posters
where the full study was not published.

Data extraction and validity scoring
One author (ML) did the initial screen of abstracts, retrieved
reports and excluded articles that clearly did not meet the
inclusion criterfa. Both authors independently read the
included articles and completed an assessment of the
methodological validity using the modified seven point,
four item Oxford scale [13, 14] (Figure 1). After reading the
complete articles it was clear that several additional papers
did not meet inclusion criteria and these were excluded.
Discrepancies on the quality assessment scale were
resolved by discussion. Trials that did not include random-
ization were notinciuded and a score of 1 on thisitern of the
Oxford scale was required and the maximurm score was 7.
Information about the specific diagnosis of pain,
agent and doses used, pain outcomes, secondary out-
comes (sleep, function, quality of life), summary measures,
trial duration and adverse events was collected. Informa-
tion an adverse events was collected regarding serious
adverse events, drug related withdrawals and maost fre-
quently reported side effects, A serious adverse event
according to Health Canada and ICH' guidance documents

1. International Conference on Harmenization of Technical Reguirements
for the Registration of Pharmaceuticals for Human Use,

736 [/ 7x5 [ Br| Clin Pharmacol

Modified Oxford Scale
Validity score(0-7)

Randomization

0 None
[ Mentioned
2 Described and adequate

Concealment of allocation

0 None
| Yes

Double-blinding

0 None
[ Mentioned
2 Described and adequate

Flow of patients

0 None
| Described but incomplete
2 Described and adequate

Figure 1
Modified Oxford scale

is defined as any event that results in death, is life threat-
ening, requires prolonged hospitalization, results in per-
sistent of significant disability or incapacity or results in
congenital anomaly or birth defects [15].

Results

Trial flow

Eighty abstracts were identified of which 58 did not meet
inclusion criteria on the initial review of records (Figure 2).
Twenty-two RCTs comparing a cannabinoid with either a
placebo or active control group where pain was listed as an
outcome were found and full text articles were reviewed,
four further studies were excluded, two because pain was
not the primary outcome {Zajicek [16, 171), one because
there were fewer than 10 participants in the study {Rintala
[18]). A further study was excluded because there were two
studies reporting on what appeared to be the same group
of participants (Salim [19], Karst [20]), in this case we
included the first study in which the pain outcomes were
reported (Karst). References of the included trials were
reviewed for additional trials meeting inclusion criteria.
This revealed no further studies. Eighteen trials met the
study criteria for inclusion. We did not retrieve any unpub-
lished data. Given the different cannabinoids, regimens,
clinical conditions, different follow-up periods, and



Cannabinoids for pain BJCP

Number of records identified
through database searching
n=80

Number of additional records
identified through other sources

n=0

.

n=80

Number of records screened

Number of
*| records excluded
n=58

v

n=22

Number of full text articles
assessed for eligibility

Number of full text
articles excluded
n=4

!

n=18

Number of studies included in the
qualitative synthesis

Additional references
obtained on hand
search and meeting

i

inclusion criteria n=0

n=I8

Fuli text articles scraened for
quality review

Figure 2

Flow diagram of systematic review

outcome measures used in these trials, pooling of data for
meta-analysis was inappropriate. Results were therefore
summarized qualitatively,

Primary outcome — efficacy

Eighteen trials published between 2003 and 2010 involv-
ing a total of 766 completed participants met inclusion
criteria (Table 1). The quality of the trials was wvery
good with a mean score of 6.1 on the 7 point modified
Oxford scale. The majority (15 trials) demonstrated a sig-
nificant analgesic effect for the cannabinoid agent being
investigated. Several trials also noted significant improve-
ments in sleep [21-24]. Treatment effects were generally
modest, mean duration of treatment was 2.8 weeks (range
6 h-6 weeks) and adverse events were mild and well
tolerated,

Cannabis Four trials examined smoked cannabis as com-
pared with placebo. All examined populations with neu-
ropathic pain and two involved neuropathic pain in HIV
neuropathy [21, 25-27]. All four trials found a positive

effect with no serious adverse effects. The median
treatment duration was 8.5 days treatment (range
6 h~14 days).

Oromucosal extracts of cannabis based medicine (CBM)
Seven placebo controlled trials examined CBM [22-24,
28-30]. Five examined participants with neuropathic pain,
one rheumatoid arthritis and one a mixed group of people
with chronic pain, many of whom had neuropathic pain.
Six of the seven trials demonstrated a positive analgesic
effect. Of note in the one trial examining pain in rheuma-
toid arthritis, the CBM was associated with a significant
decrease in disease activity as measured by the 28 joint
disease activity score (DAS28) [23].

Nabilone Four trials studied nabilone [31-34]. Three of
these trials were placebo controlled and found a signifi-
cant analgesic effect in spinal pain [34], fibromylagia [32]
and spasticity related pain [33]. The fourth compared a
daily dose of nabilone 2 mg with dihydrocodeine 240 mg
in neuropathic pain. Mean baseline pain was 69.6 mm on

Br | Clin Pharmacol / 72:5 [ 737
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Table 1

Randomized controlled trials examining cannabinoids in treatment of chronic non-cancer pain

Population Oxford
Author and Agent {n) completed/rand- Summary scale Results Qutcome
omized design Core outcames* measures used  score  Duration of RCT {brief comments) summary

[egdwes 4 youk1 3w ﬂi)fﬁ

Ellis et al. [26] cznnabis smoked HIV neuropathy DDS pain Median difference 6 5 day weatment Fain reduction sig}n scantly greater with No serios AES +
1-8% 28134 McGill VAS pain pain intensity pericgs cannabis than placebo median difference  Two particpants expenienced treatment
(Placebo) Crossover FOMS change i pain reduction = 3.3 DDS points, {imiting side effects
effect size = 0.60 maost common Abs

Also proportion achiewng »30% reduction  Decreased concentration
greater for attive 0.46 vs. placebe 018 Reduced salivation
NNT 3.5 for 30% reduction Fatigue steepiness

- -
: o . i - S i w haner DA ey S 4 :
Narang et al. Dronabinot Chrorsc pain on NRS pain intensity and  Difference in 7 1 day each treatment  Dronabinol at both doses significantly less  No senious AEs +
[36} 10, 28 mgy opioids pain relief avorage pain RCT pain and greater relief than placebo Drowsiness
{placeba) 2930 ntensity and 4 week opeh SPID 6.4 placebg, 10mQ (174, P<01),  Sleepmess
Crossaver total pain refief extension 20y (-19.7, P<0.01) Dizziness
TOTPAR placebo (35.1), 10 mg (39.7, Bry mouth
P<0.5)

20mg {41.7, P < 0.01 in hoth the RCT and
the extension

5 ; S : et i LREEgLEITe) :
Nabilone 0.5~1 mg fibromyalgia VAS pain Difference in 6 4 weeks treatment Significant decrease in 10 ¢m VAS pain Three withdrew due to side affects +
[321 twice daily 40 FIG maans (-2 04, P < 002, total FIQ (<1207, P < Ehzziness
{placebo} paralfe! group £.02) and 10 point FIQ anxiety (-1.67, Disarientation
P < {1.02) with nabilone vs. placebo Nausea
Poar co-ardination

. Drowsiness
Cry mouth
Vertigo
Ataxia
Headache
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Wissel et al. {33] Nabilone Spasticity related pain 11-pont box test Difference in E] 4 week treatment Significant dicrease in spasiticty related Two patients withdrew one due to a +
i mg day™! 1 UMNS Ashwarth scale for median pan perous pain with reduct:on of median 2 points relapse felt not to be refated 1o the
(placebo) 1113 spasticity with nabifcne v placebe but no nabllene, the other due ta leg
Crossover Motor sigrificant change in spasticity according weakness, rest dascribed as mild
ADLs to Ashwarih scale or motor or ADL Drowsiness (2)
Shight weak

Rog et al. [22] Cannabis based Central pamn in MS NRS pain and sleep Differences in 7 4week Sigruficant reduchons m pain (MRS, NPS) Na senous AEs +
medicine 64/66 HADS mean Intensity and sleep disturbance (NRS) with CBM Two AEs led to withdrawal from tnal

THT/CED parallet group FGIC nain 3.85 vs. placebo 4.96 (agitation and paranoia)

{9 6 sprays/day NPS MNNT=3.7 Dizzingss

2-25) NNH=5 13 Somnolence

{placebo) No significant changes in bload pressure, Dissociation

weight, hazmatelogy, blood chemistry Dry mouth
Nausea

Waakness

Berman et al. Cannabis based Neurcpathic pam NRS pain Difference in 7 2 week freatment Statistically signiicant reductions in pain Mo serious AEs *
(2004) {24] medicme brachial plexus 85-11 far sleep quabty medns penods extension {NRSY and dleep disturbance (NRS) but One drag related withdrawat feching faint
THC/CBO, THC avulsion SF-MPQ not to the full 2 pomy reducuion (Le The rest mifd-moderate and resoived
8 sprays day™* a3 POI reduction of 8.58, £ = 0.005 and 0,64, £ spontanecusly
(placebe) crossover = 0.002) Dizziness

Somnofence

dafﬂ uled Joy spiouigeutie)
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Table 1

Continued

Papulation Oxtford
Author and Agent (n) completed/rand- Summary scale Results Qutcome
(tontrol group) omized design Core outcomes™ measures used  score Duration of RCT (brief comments) _ summary

4]

[[Pgdwed 49 YUk '3 "W &ng

SRR R RS R SRR oo AR R PGS Wi S e SRR L S e i
L[37] (T3 Neuropatine pain with  VAS pain Differences in 1 week treatmen Signsficant improvement in pam ntensity Mo seriqus AES +
Synthetic analogue of hyperlagesia or Pain relief means periods 3 h aiter study drug (-11.54 or 5.86, One withdrawal from excessive
THC-11-0iC acid allodynia P = 0.02) §difference between CF-3 drowsiness
{placeba) 19721 and P abated by 8 b Tiredness
Crssover Na sgnificant change pam rele Dizziness

Ory mouth
Decreased concentration
Swemmg}w

R

o
%@?gigwx
i

o
o

: e AR : S S SR 5 i
Neurogenic sympioms VAS pain Difference in 2 weak study periads tufference in mean VAS pain between Three withdrawals
mediane in MS/spinal cord Intoxication means CBM and placebo = 16.3 for CBD, 10.1 One vasavagal
THC injuryfrachial plexus  Alertness for THC, P=005 One intoxication
CBD npunyftimb Appetite Significant reductions i pain CBD and THC  One psychoacive effects marked
THC/ACBD amputation Happiness but not the combination Hypatension if gven tao quickly
{placebo} 24 ‘WNof I’ et Diarrhoea
where 12 had target Sleepiness
symptem of pain Sare mouth
crossover

*Examples:

Pain: NRS, VAS other scale

+ At least 50% pain reduction

= At least 30% pain reduction

» Patient global impiession

= Other key measures, sleep,

tside effects were for the whole group

$Adverse evants:

Hote serious adverse events defined by:

+ rasults in death

= is lfe threatening

= requires or prolongs inpatient bospitalization

« results m persstent or signficant disability or incapacity

+ results n congennal anomaly or birth defects

Ciinical Research in Canada; Edition; January 1, 2006, ook 11; Section titie, Guidance for Industry, Chrical Safety Data Management : Definmons and Standards for Expedited Reporting {ICH-E2A); definition s on page 3 of this section, under the heating
of “Seripus Adverse Event or Adverse Drug Reaction'

§The larger difference i the group receiving CT-3 first.

DDS, descrptor differential scate, rato scele 24 words descnibe pain 0-20; PGIC, patient global impression of cthange; POMS, profile of mood states; PDI, Pamn Disability Index; HADS, Rospital anxiety and depression scale; SF-MPQ, McGill Pain Questionnaire,
short form; DAS28, 28 jont disease actiity score; UMNS, Upper Motar Neuron Syndrome; TOTPAR, total pain relief; SPID, sum pain intensity cifference; BOI, Beck Depression Inventory; GHQ, General Health Questionnaire.

#means fracturad.



the 100 mm VAS and dropped to 59.93 mm for partici-
pants taking nabilone and 58.58 mm for those taking
dihydrocodeine [31].

Dronabinol Two trials involved dronabinol. The earlier trial
found that dronabinol 10 mg day™ led to significant reduc-
tion in central pain in multiple sclerosis [35], a subsequent
trial found that dronabinol at both 10 and 20 mg day™' led
to significantly greater analgesia and better relief than
placebo as adjuvant treatment for a group of participants
with mixed diagnoses of chronic pain on opioid therapy
[36].

THC-11-0ic acid analogue (CT-3 or ajulemic acid) Two
studies reported on various aspects of this trial examining
ajulemic acid in a group of participants with neuropathic
pain with hyperalgesia or allodynia [37, 38]. Nineteen of 21
completed the trial. It was found that gjulemic acid led
to significant improvement in pain intensity at 3 h but no
difference at 8 h as compared with placebo,

Secondary outcome — level of function

Several trials included secondary outcome measures relat-
ing to level of function, Two trials examining cannabis
based medicines included the Pain Disability Index (PDI)
(24, 30]. Numikko found that six of seven functional areas
assessed by the PDI demonstrated significant improve-
ment on CBM (-5.61) as compared with placebo (0.24)
(estimated mean difference ~5.85, P = 0.003) in 125 partici-
pants with neuropathic pain while Berman [24] noted no
significant difference from placebo in 48 participants with
central pain from brachial plexus avulsion. Two studies
included the Barthel index for activities of daily living (ADL)
[28, 33] and noted no significant improvement in ADLs
with nabilone for spasticity related pain [33)] or with CBMs
for multiple sclerosis [28]. In one trial examining nabilone
for the treatment of fibromyalgia the FIQ [39] demon-
strated significant improvement as compared with
placebo. This measure includes a number of questions
regarding function in several areas including shopping,
meal preparation, ability to do laundry, vacuum, climb
stairs and ability to work. The FIQ also includes questions
relating to pain, fatigue, stiffness and mood. The total
scores presented in this study were not presented sepa-
rately so the reader cannot be certain. However given that
the majority of questions relate to function it is likely that
there were some improvements in function,

Drug related adverse effects

There were no serious adverse events according to the
Health Canada definition described above and in Table 1,
The most common adverse events consisted of sedation,
dizziness, dry mouth, nausea and disturbances in concen-
tration.Other adverse events included poor co-ordination,
ataxia, headache, paranoid thinking, agitation, dissociation,
euphoria and dysphoria. Adverse effects were generally
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described as well tolerated, transient or mild to moderate
and not leading to withdrawal from the study. This is a
significant difference from the withdrawal rates seen in
studies of other analgesics such as opioids where the rates
of abandoning treatment are in the range of 33% {40].
Except where specifically noted in Table 1 there was no
specific mention of whether adverse effects caused limita-
tions in function.The most severe treatment related event
in the entire sample was a fractured leg related to a fall that
was thought to be related to dizziness [34]. Details regard-
ing specific trials are presented in Table 1.

Discussion

Efficacy and harm

All of the trials included in this review were conducted
since 2003.No trials prior to this date satisfied our inclusion
criteria. This review has identified 18 trials that taken
together have demonstrated a modest analgesic effect in
chronic non-cancer pain, 15 of these were in neuropathic
pain with five in other types of pain, one in fibromyalgia,
one in rheumatoid arthritis, one as an adjunct to opioids in
patients with mixed chronic pain and two in mixed chronic
pain. Several trials reported significant improvements in
sleep. There were no serious adverse events. Drug related
adverse effects were generally described as well tolerated,
transient or mild to moderate and most commonly
consisted of sedation, dizziness, dry mouth, nausea and
disturbances in concentration.

Limitations

The main limitations to our findings are short trial dura-
tion, small sample sizes and modest effect sizes.Thus there
is a need for larger trials of longer duration so that efficacy
and safety, including potential for abuse, can be examined
over the long term in a greater number of patients. It is
also impoertant to recognize that cannabinoids may only
reduce pain intensity to a modest degree.lt remains for the
patients to decide whether this is clinically meaningful.

The context of chronic pain

Pain is poorly managed throughout the world, Eighty
percent of the worid population has no or insufficient
access to treatment for moderate to severe pain [41].
Chronic pain affects approximately one in five people in
the developed world [42-46] and two in five in less well
resourced countries [47]. Children are not spared [48, 49]
and the prevalence increases with age [43, 501. The magni-
tude of the problem is increasing, Many people with dis-
eases such as cancer, HIV and cardiovascular disease are
now surviving their acute illness with resultant increase
in quantity of life, but in many cases, poor quality of life due
to persistent pain caused either by the ongoing illness or
nerve damage caused by the disease after resclution or
cure of the disease.In many cases the pain isalso caused by
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the treatments such as surgery, chemotherapy or radio-
therapy needed to treat the disease [51-53].

Chronic pain is associated with the worst quality of life
as compared with other chronic diseases such as chronic
heart, lung or kidney disease [50]. Chronic pain is associ-
ated with double the risk of suicide as compared with
those living with no chronic pain [54],

In this context, patients living with chronic pain require
improved access to care and additional therapeutic
options. Given that this systematic review has identified 18
RCTs demonstrating a modest analgesic effect of cannab-
inoids in chronic pain that are safe, we conclude that it
is reasonable to consider cannabinoids as a treatment
option in the management of chronic neuropathic pain
with evidence of efficacy in other types of chronic pain
such as fibromyalgia and rheumatoid arthritis as well. Of
special importance is the fact that two of the trials exam-
ining smoked cannabis [25, 26] demonstrated a significant
analgesic effect in HIV neuropathy, a type of pain that has
been notoriously resistant to other treatments normally
used for neuropathic pain [52].In the trial examining can-
nabis based medicines in rheumatoid arthritis a significant
reduction in disease activity was also noted, which is con-
sistent with pre-clinical work demonstrating that cannab-
inoids are anti-inflammatory {55, 56].

Conclusion

In conclusion this systernatic review of 18 recent good
quality randomized trials demonstrates that cannabinoids
are a modestly effective and safe treatment option for
chronic non-cancer (predominantly neuropathic) pain.
Given the prevalence of chronic pain, its impact on func-
tion and the paucity of effective therapeutic interventions,
additional treatment options are urgently needed. More
farge scale trials of longer duration reporting on pain and
level of function are required.
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The Pharmacologic and Clinical Etfects of
Medical Cannabis

Laura M. Borgelt, Kari L. Franson, Abraham M. Nussbaum,
and George 5. Wang

Cannabis, or marijuana, has been used for medicinal purposes for many
years. Several types of cannabinoid medicines are available in the United
States and Canada. Dronabinol (schedule 11I), nabilone (schedule II), and
nabiximols (not U.S. Food and Drug Administration approved) are cannabis-
derived pharmaceuticals. Medical cannabis or medical marijuana, a leafy
plant cultivated [or the production of its leaves and flowering tops, is a sche-
dule 1 drug, but patients obtain it through cannabis dispensaries and state-
wide programs. The effect that cannabinoid compounds have on the
cannabineid receptors (CB; and CB,) found in the brain can create varying
pharmacologic responses based on formulation and patient characteristics.
The cannabinoid A”-tetrahydrocannabinol has been determined to have the
primary psychoactive effects; the effects of several other key cannabinoid
compounds have yet to be {ully elucidated. Dronabinol and nabilone are
indicated for the treatment of nausea and vomiting associated with cancer
chemotherapy and of anorexia associated with weight loss in patients with
acquired immune deficiency syndrome. However, pain and muscle spasms
are the most common reasons that medical cannabis is being recommended.
Studies of medical cannabis show significant improvement in various types
of pain and muscle spasticity. Reported adverse effects are typically not seri-
ous, with the most common being dizziness. Salety concerns regarding can-
nabis include the increased risk of developing schizophrenia with adolescent
Use, impairments in memory and coghition, accicdental pediatric ingestions,
and lack of safety packaging for medical cannabis formulations. This article
will describe the pharmacology ol cannabis, effects of various dosage [ormu-
lations, therapeutics benefits and risks of cannabis for pain and muscle
spasm, and safety concerns of medical cannabis use.

Key Words: medical marijuana, cannabis, cannabinoids, marijuana thera-
peutics, medical cannabis, pain, pharmacology.

(Pharmacotherapy 2013;33(2):195-209)

Cannabis, or marijuana, was first used for
medicinal purposes in 2737 B.c." * The United
States Pharmacopeia initially classified marijuana
as a legitimate medical compound in 1851.°
Although criminalized in the United States in
1937 against the advice of the American Medical
Association, cannabis was not removed from the

United States Pharmacopoeia until 1942.* Given
the schedule I status of this drug, patients have
continued to obtain cannabis for medical pur-
poses through statewide programs and cannabis
dispensaries, which are [acilities or locations
where medical cannabis is made available to
qualilied patients.
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Two categories of cannabinoid medicines are
currently used in North America. First, cannabis-
derived pharmaceuticals include dronabinol
(schedule TII), nabilone (schedule II), and nab-
iximols (not approved by the U.S. Food and Drug
Administration [FDA]). Dronabinol and nabilone
were approved in 1985 for the treatment of
nausea and vomiting associated with cancer che-
motherapy in patients who have failed to respond
adequately to conventional antiemetic therapy.*®
In 1992, dronabinol was also approved for the
treatiment of anorexia associated with weight loss
in pmems with acquired immune deficiency syn-
drome.” ® Nabiximols is a cannabis-derived liquid
extract formulated from two strains ol Cannabis
sativa into an oromucosal spray. It is approved in
Canada, New Zealand, and eight European coun-
tries for three indications: (1) symptomatic reliel
of spasticity in adults with multiple sclerosis who
have not responded adequately to other therapy
and who demonstrate meaningful improvement
during an initial trial of therapy, {2) symptomatic
relief of neuropathic pain in patients with multl-
ple sclerosis, and (3) intractable cancer pain.” It is
being evaluated in several trials in the United
States, and it is anticipated that 1t  may receive
FDA applovai by the end ol 2013.%

Second, phytocannabinoid-dense botanicals
(i.e., medical cannabis or marijuana) include the
schedule T medicinal plants Cannabis sativa or
Cannabis indica. Cannabis ruderalis, a third can-
nabis variety, has little psychogenic properties.
The patients that are enrolled in U.S. medical
cannabis studies are provided with a cannabis
strain or blend grown and created under con-
tract at a federal research farm at the University
of Mississippi.” However, most patients in the
United States grow their own medical cannabis
or purchase it [rom dispensaries.

Currently, 18 US. states and the District of
Columbia have laws that allow the use and pos-
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session ol cannabis [or medicinal reasons
(Table 1).'* Colorado and Washington have also
passed legislation for recreational use ol mari-
juana. With a growing number of states allowing
medical cannabis and with patient use increas-
ing, it has becomes progressively important for
pharmacists and other health care providers to
understand the polential benefits and risks of
medical cannabis. The purpose of this article is
to describe the pharmacology, therapeutic bene-
fits and risks, and various dosage [ormulations
that have been studied with medical cannabis.
Specilically, medical cannabis for pain and mus-
cle spasms, the most common uses of medical
cannabis, will be evaluated using an in-depth
evidence-based approach.

Clinical Pharmacology of Medical Cannabis

Marijuana is classilied as a schedule I sub-
stance by the FDA, so it is difficult for contem-
porary researchers to study marijuana even
though its therapeutic propertles have been
known for more than 5000 years.'> Cannabis
contains many compounds, of which at least 60
are known to be mnmbinmds (active compo-
nents of cannabis)."”” In the 1960s, when mari-
juana was increasingly used as a recreational
drug, the cannabinoid A®-tetrahydrocannabinol
(THC) was isolated and determined to be the
pnnc1pa] cause of marijuana’s psychoactive
effects.!* Other cannabinoids have been isolated
and found to be present in cannabis, but they
are not nearly as psychoactive.

Pharmacodynamics

In the 1990s, the mechanism of action for
many of the cannabinocids was determined with
the discovery of the cannabinoid CB; and CB,
receptors. The CB; receptors are found in high
densities in the neuron terminals of the basal
ganglia (alfecting motor activity), cerebellum
(motor coordination), hippocampus (short-term
memory), neocortex (thinking), and 11yp0t‘nala-
mus and limbic cortex (appeme and sedation).?
To a lesser extent, the CB; receptors are found in
periaqueductal gray dorsal horn (pain) and
immune cells. CB, receptors are primarily found
on immune cells and tissues and, when activated,
can affect inllammatory and immunosuppressive
activity.*> For example, CB; receptors on leuko-
cytes may modulate cell migration, although
these effects are difficult to elicit from standard
dosing. CB, receptors are also found in the brain
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Table 1. States with Enacted Laws to Allow Marijuana Use [or Medical Purposes'?

State Year Passed Possession Limit

Alaska 1998 1 oz usable; 6 plants (3 mature, 3 immarure)
Arizona 2010 2.3 oz usable; 0-12 plants®

California 1996 8 oz usable; & mature or 12 immature planis
Colorado 2000 2 oz usabie; 6 plants (3 marure, 3 immature)
Connecticut 2012 1-mo supply (exact amount 10 be determined)
District of Columbia 2010 2 oz dried; limits on other {orms 1o be delermined
Delaware 2011 6 oz usable

Hawaii 2000 3 oz usable; 7 plants (3 mature, 4 immature)
Maine 1999 2.5 oz usable; 6 plants

Massachusetts 2012 60 day supply for personal inedical use
Michigan 2008 2.5 oz usable; 12 plants

Montana 2004 1 oz usable; 4 plants (mature), 12 seedlings
Nevada 2000 1 oz usable; 7 plants {3 mature, 4 immature)
New Jersey 2010 2 oz usable

New Mexico 2007 6 oz usable; 16 plants (4 mature, 12 immature)
Oregon 1998 24 pz usable; 24 plants (6 mature, 18 immature}
Rhode Tsland 2006 2.5 oz usable; 12 plants

Vermoni 2004 2 oz usahle; 9 plants (2 mature, 7 immature)
Washington 1608 24 oz usable; 15 plants

“If the padent lives > 25 miles from the nearest dispensary, the patient or caregiver may cultivate up to 12 marijuana plants in an enclosed,

locked facility.

on microglia; thus, cannabinoids have begun to
be studied [or the weatment of Alzheimer’s
disease, but their role has not been established.
Numerous cannabinoid compounds present in
medical cannabis interact with these receptors to
create varying respomses (Figure 1). It s
unknown how the major nonpsychotropic com-
pound in cannabis, cannabidiol (CBD), exerts its
activity, but it may be an inverse agonist,
because several studies have shown that it
decreases the psychotropic activity of THC.' Tt
has no direct alfinity for CB; and CB, receptors,
yet it appears to enhance the activit ity of the
endogenous cannabinoid, anandamide. '® Because
of the uncontrolled production of medical canna-
bis in various preparations (dried to be smoked
or in oils to be applied, eaten, or drunk), there
can be vastly different concentrations of the can-
nabinoid compounds in each product. As such,
it is difficult to predict what pharmacologic
response any cannabis product is likely to elicit.
However, because of the relative efficacy (the
ability of a drug to induce a biologic response at
its molecular target when bound) of THC com-
pared to other cannabinoids, it is routinely found
to be the compound associated with the most
pharmacologic effects of cannabis. Current
researchers are trying to [urther differentiate the
poorly binding cannabinoids by lookm% into the
noncannabmmd targets linked to pain.™ In these
studies, other G-protein receptors (e.g., GPR55),
G-protein—coupled receptors {coupling with p-
and 8-opioid receptors), and transient receplor

| e fudl agonist {HU-210}
— partia agonsit (THC)

=~ « antagonist (imonabant)
= inverse agonist (CBD)
aex ggonist + am%agonlst

? agonist + inverse agorusi ;

__1--- B

‘concentration- msponse
curve ;

* CBy receptor response (% o_f_h1a_xi_mum_) o

T —

Figure 1. Concentration-response curves of cannabinoid
compounds on the CB, receptor. The Ml agonist is the
compound HU-210, wh:ch is a synthetic cannabinoid; the
partial agenists are A°-tewrahydrocannabinol (THC), which
is a cannabinoid found in cannabis, and anandamide,
which is an endocannabinoid [ound in humans; the
antagonist is rimonabamt, a synthetic cannabineid studied
for weight control; the inverse agonist is canunabidiol
{CBD}, which has no direct CB; activity but is postulated
to be an example of an inverse agonist. It is unknown what
the exact combination of agonists, antagonists, and inverse
agonists are in cannabis and the result of this combination.

potential channels (TRPVs), which are respon:
sive 1o capsaicin, are being identified as targets."
In the TRPV example, it is interesting that non-
CB, and non-CB; active phytocannabinoids (and
not THC) have been shown to have the most
effects.’
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Pharmacokinetics

The pharmacokinetic characteristics of canna-
binoids have been primarily evaluated in small
clinical pharmacology studies. The half-life of
the distribution phase is 0.5 hour, whereas the
half-life for the terminal phase is highly variable
with a mean ol 30 hours."” Both are consistent
with THC being highly lipophilic. Cannabidiol
has a similar lipophilic profile to THC but has a
terminal half-life of 9 hours.'

Smoking cannabis turns approximately 50% of
the THC content inlo smoke, with the remain-
der lost by heat or from smoke that is not
inhaled. Up to 50% of inhaled smoke is exhaled
again, and some of the remaining smoke under-
goes localized metabolism in the lung. The end
result is that the estimated bioavailability of a
smoked dose of THC is between 0.10 and
0.25.'% The absorption of smoked THC
occurs within minutes, and the half-life of the
distribution phase and that of terminal phase of
smoked cannabis mimics those of intravenously
administered THC.'®

Although smoking remains the most common
mode of ingestion for medical cannabis, vapori-
zation of cannabis is becoming increasingly pop-
ular among medical cannabis users due to its
perceived reduction ol harm given the release ol
a significanﬂ}f lower percentage of noxious
chemicals.”® #' Given the volatility of cannabi-
noids, they will vaporize at a temperature much
lower than the actual combustion of plant mat-
ter. When heated air is drawn through the can-
nabis, the active components will aerosolize and
can be inhaled without the generation ol
smoke.

Orally administered THC has a bioavailability
ranging {rom 5-20% in the controlled environ-
ments of clinical studies but is often lower in
users because of varialions in gastric degradation
(with the presence of acids) and extensive first-
pass elfects.'® ** The bioavailability of oral cann-
abidiol is also variable (reported to be 13-19%),
but one primate model found that intoxication
required 20-50 times an oral versus an intrave-
nous dose.'® 2 The peak concentrations of the
THC component of orally administered medical
marijuana are delayed compared to intravenous
or inhaled administration and are reached in 1-
3 hours.** Orally administered medical cannabis
presents concerns because absorption may be
incomplete and delayed, resulting in intrapatient
variability and difficulty with self-titration for
appropriate dosing.

Drug-Dose, Drug-Disease and Drug-Drug
Relationships

There is wide variation in the reported dose
of THC needed to produce central nervous sys-
tem effects. A review of 165 clinical pharmacol-
ogy studies attempted to normalize the various
doses and routes of administration of THC and
defined a low dose as less than 7 mg, a medium
dose as 7-18 mg, and a high dose as greater
than 18 mg.24 However, there is known toler-
ance to THC through downregulation of CB,
receptors and G-protein activation. There is a
high probability of tolerance with as few as
4 days of daily use, and low probability with
intermittent use. In this review, it was deter-
mined that an elevation in heart rate (average
> 19 beats/min), an increase in subjectively feel-
ing “high,” a decrease in subjective aleriness,
and a decrease in motor stability were the con-
sistent pharmacodynamic effects of THC regard-
less of route of administration. When the
pharmacokinetics and pharmacodynamics of
these physiologic effects were modeled after pul-
monary administration of THC, a delay was
[ound between the sermm concentrations and
peak cardiac (8 min) and central nervous system
(> 30 min) elfects. There was also evidence that
THC accumulates in the brain, and serum con-
centrations do not correlate with effects because
the ellects in the brain lasted longer than the
elevated serum concentrations and peripheral
cardiac effects. In addition, it was determined
that the maximal effects at some compartments
(heart) plateau, whereas elfects on alertness are
linear presumably to the point of loss ol con-
sciousness. These results indicate that it is diffi-
cult to correlate a single serum concentration 1o
any physiologic effect or impairment, as is often
done reliably with alcohol.**

Different patient populations may have varying
responses to medical cannabis. Levels of hor-
mones such as luteinizing hormone, [ollicle-stim-
ulating hormone, prolactin, and growth hormone
are known to decline with long-term exposure to
medical cannabis. Hormones alter the pharmaco-
dynamic profile of THC, as female patients with
higher estrogen levels are more sensitive to the
ellects of medical cannabis on pain, behavior, and
reward.” Using marijuana concomitantly with
tobacco leads to greater increases in heart rate
and carbon monoxide levels, despite lower THC
concentrations.”® Conversely, medical cannabis
may complicate the clinical picture of a patient
who has various disorders and is receiving other
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medications. Cannabis may increase the risks in
patients with psychiatric and cardiovascular con-
ditions. Patients with cardiovascular conditions
who use cannabis are subjected to increases in
heart rate and decreases in heart rate variability (a
known cardiovascular parameter associated with
reduced autonomic response and increased mor-
bidity and mortality).”* These effects may be
worsened if the patient is receiving other medica-
tions that increase heart rate (e.g., anticholiner-
gics, c-agonists, theophylline, tricyclic
antidepressants, mnaltrexone, and ampheta-
mines).?” The decrease in alertness experienced
with marijuana can be potentiated by benzodiaze-
pines, opiates, and tricyclic antidepressants.”’
Because medical cannabis is not controlled or reg-
ularly used in mainstream medicine, the actual
drug-disease and drug-drug interaction profiles
remain to be elucidated.

Clinical Effects of Medical Cannabis

In 1999, the Institute of Medicine released a
report . indicating cannabinoids may have a role
in the treatment of pain, movement, and mem-
ory 2Ig;ut observed that risks are associated with
use.”” Their report made six major recommenda-
tions to the medical community to better estab-
lish the safety and efficacy of marijuana. These
recommendations included the evaluation of the
physiologic and psychological effects, individual
health risks, and various delivery systems of
medical cannabis, as well as short-term
(< 6 mo} clinical trials to determine elfective-
ness of medical cannabis for targeted medical
conditions. Despite this call to action, there have
been relatively few controlled clinical trials to
evaluate the effects of various delivery systems
for medical cannabis. Some states that permit
the use of medical cannabis have incorporated
patient registries for possession of a predeter-
mined amount of cannabis for conditions such
as cachexia, cancer, glaucoma, human immuno-
deficiency virus inlection/acquired immune deli-
ciency syndrome, muscle spasms, seizures,
severe nausea, severe pain, and sleep disorders.
At this time, Colorado and Arizona have the
most robust state medical marijuana registries,
which provide demographic data about who is
permitted to use medical cannabis and for which
indication. In both states, where a person may
use medical cannabis for more than one condi-
tion, 89% (Arizona) and 94% (Colorade) of
patients are registered for severe or chronic pain
and 14% (Arizona) and 17% (Colorado) are reg-

istered for muscle spasms.® *® Given that pain
and muscle spasms are the most common rea-
sons that medical cannabis is used, this article
focuses on the therapeutic elfects of medical
cannabis for these two conditions.

Pain

The analgesic effects of cannabis may be due
to several different mechanisms including, but
not limited to, modulation of rostral ventrome-
dial medulla neuronal activity, antinociceptive
effects in descending pain pathways, and antiin-
flammatory properties by acting through prosta-
glandin synthesis inhibition.* Various [orms of
medicinal cannabis have provided mostly posi-
tive responses for patients with different types of
pain: neuropathic, chronic, postoperative, and
that related to fibromyalgia, rheumatoid arthri-
tis, multiple sclerosis, and cancer.?® 31737

In studies evaluating smoked cannabis com-
pared to placebo, significant tmprovements in
pain were observed (Table 2).°** These studies
included a small number of patients (15-56)
and used cigarettes with varying THC contents.
THC content varies based on the strain of can-
nabis plant that is used. In general, a higher
THC content {up to 9.4%) appears to be more
effective for pain relief. One group of investiga-
tors considered the neuropathic pain reduction
from smoked cannabis to be modest compared
to that [rom other drugs used [or neuropathic
pain, such as gabapentin and pregabalin (0.7
reduction on a 10-cm scale compared to 1.2 and
1.3, respectively).** Although relatively few seri-
ous adverse effects were reported in these stud-
ies, some mild-to-moderate adverse effects were
commonly mnoted: somnolence, headache, dry
mouth, sedation, dizziness, conjunctival irrita-
tion/dry eyes, hypotension, and difficulty with
concentration and/or memory. The range of
doses used in these trials is shown in Table 2.
Although it appears that some dose-response
relationship occurs (i.e., higher THC content
provides better therapeutic response), many
other variables [actor into an elfective dose, such
as individual tolerance, dosage form used, fre-
quency of dosing, and adverse effects experi-
enced. Therefore, the most effective dose for
pain will vary among individuals.

Nabiximols, the oromucosal spray with an
equal mixture of THC and CBD not vyet
approved by the FDA, is being evaluated in
several trials of patients with neuropathic
and chronic pain.™™ Each of these studies



Table 2, Clinical Trials of Smoked Cannabis lor Pain

Study Drug (% of THC) Condition Studied

No. of
Patients

Qutcome

Actverse Elfeets

Smoked cannabis only (11%), oral Fibromyalgia
cannabis only (46%), combined

oral + smoked cannabis (43%)

vs nonuser of cannahis*!

Smoked cannabis (0%,
2.5%, 6%, 9.49%) 3 times/
day » 5 days (crossover
every 14 days)”

Postiraumatic or postsurgical
neuropathic pain

Smoked cannabis {1-8%) or

Neuropathic pain in patients
placebo 5 daysiwk x 2 wks™

infected with human
immunodeficiency virus

Smoked cannabis (3.5% or 7%)

n Central and peripheral
or placebo™

neuropathic pain

Smoked cannabis (3.56%) or

by Human immunodeficiency
placebo TID x 5 days’

virus-associated sensory

neurapathy
Smoked cannabis single doses Capsaicin-induced pain and
{2%, 4%, and 8%) given in hyperalgesia

random order or placebo™

36 {28 users

and 28 nonusers)

21

28

38

50 (25 users

and 25 nonusers)

15

Inprovement in pain and stiftness
(p=<0.001). enhancement of relaxation
{p<0.03), and increased somnolence
(p<0.05) and feeling of well-being
{p<0.001) on visual analog scale

Daily pain intensity was lower with
cannabis with 94% THC content than
with 0% (p=0.023) on numeric rating
scale

[mprovement in pain on descriptor
differential scale with cannabis
(p<0.016}

Cannabis improved pain on visual
analog scale (p=0.016); cannabis
improved the following ypes of pain:
sharp (p<0.001), burning (p<0.001),
aching (p<0.001}, sensitive (p=0.03),
superficial (p<0.01), and deep
(p<0.001}; cannabis provided greater
reliel as shown on the global
impression scale {(p<0.01)

> 30% pain reduction reported by 52%
of the cannabis group and by 24% of
the placebo group (p<0.04)

Pain reduction with medium dose only
on pain scores and McGill Pain

Questionnaire aL 45 min after cannabis

administration

Most [requent adverse effecis were
somnolence (18/28), dry mouth {17/
28), sedation (12/28), dizziness (10/
28), high (9/28), tachycardia (8/28),
conjunctival irritation (7/28), and
hypotension (6/28); ne serious events
occurred

Total of 248 mild and 6 moderate
adverse events reported; no serious or
unexpecied adverse events; most
frequent events in group receiving
cannabis with 9.4% THC content were
headache, dry eyes, burning sensation,
dizziness, numbness, and cough

Mosl cvents were mild and self-limiting;

3 were weatment-limiting toxicities
(cannabis-induced psychosis, cough,
intractable diarrhea); other effects that
were more frequent with cannabis use
were concentration difficulties, fatigue,
sleepiness, and sedation

Psychoactive effects were minimal and
well-tolerated; some acute cognitive
elfects were noted at high doses,
especially with memory

No serious events reportec

Generally well 1olerated; dyspnea, dry
mouth, fecling cold, and somnolence
were reported

00¢
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demonstrated a slatistically significant reduction
of pain intensity compared to placebo. In most
of these trials, the patients continued their exist-
ing analgesic medication in addition to starting
the study medication; therefore, symptom relief
obtained from the study drug was beyond the
effects achieved with the patients’ existing anal-
gesia. Adverse events reported included dizzi-
ness, sedation, feeling intoxicated, and nausea.
As a limitation, most of these studies had vary-
ing definitions for types of pain and included
patients already using standard analgesic agents;
therefore, nabiximols may be best reserved for
patients with refractory pain.

Oral THC (dronabinol 5-20 mg) has not dem-

onstrated significant improvements in visual
analog pain assessments for healthy volunteers
(under experimental pain conditions} or patients
with chronic ‘fcé_stromtestinal pain or posthyster-
ectomy pain. Among patients with cancer
pain given a single dose of placebo or THC 5,
10, 15, or 20 mg, analgesia was achieved onl_}zf
with THC at the higher 15- and 20- -mg doses.”
The authors stated that 10 and 20 mg of oral
THC were equivalent to 60 and 120 mg of
codeine, respectively, for pain relief, but that the
adverse effects of oral THC (somnolence, dizzi-
ness, ataxia, and blurred vision) may not make
it an ideal medication for chronic cancer pain,
The analgesic effect of dronabinol 10 mg/day for
3 weeks in 24 patients with multiple sclerosis
revealed a relative reduction in pain scores
(—20.5%, 95% confidence interval [CI] —37.5%
to —4.5%) compared to placebo.” No serious
adverse events were reported, but patients
receiving dronabinol reported more dizziness
and light-headedness.

Nabilone has also been evaluated for the
treatment of pain. In a randomized double-blind
study of 40 patients with [ibromyalgia, pain and
quality-of-life measurements were assessed using
a visual analog scale and the Fibromyalgia
Impact Questionnaire. The visual analog scale
was a continuous scale from 0-10 on a 10-cm
(or 100-mm) line that was anchored by descrip-
tors (e.g., 0 is “no pain” and 10 is “worst imag-
inable pain”). The TFibromyalgia Impact
Questionnaire is an instrument designed to
quantify the overall impact of fibromyalgia over
many dimensions (e.g., function, pain level, fati-
oue, sleep disturbance, and psychological dis-
tress) and is scored from 0-100, with the latter
number being the worst case. Significant
decreases in scores from the visual analog scale
(—2.04, p<0.02), Fibromyalgia Impact Question-

naire (—12.07, p<0.02), and 10-point anxiety
scale (—1.67, p<0.02) were dbhserved alfter
4 weeks of nabilone treatment when the drug
was titrated from 0.5 mg/day to 1 mg twice/day;
these results indicate that pain, disease 1mpact
and anxiety were significantly teduced.?
Although no serious events were reported, the
patients receiving nabilone experienced more
adverse effects (1.54, p<0.03), with the most
common being drowsiness, dry mouth, vertigo,
and ataxia. The authors stated that the pain
relief seen in the treatment group was similar
to that for other treatments used for fibromyal-
gia, including fluoxetine, tramadol, and pramip-
exole. 1In a dilferent study, high-dose nabilone
(2 mg given at 8-hour intervals for 24 hours)
showed an increase or worsening in pain scores
for patients also receiving morphmc alter sur-
gery compared to ketoprofen and placebo.”
The authors concluded that this unexpected
finding may have been due to paradoxical or
sedative effects of cannabinoids at high doses.
Two meta-analyses have evaluated various
forms of cannabis treatment for pain. The first
was a systematic review and meta-analysis of 18
double-blind randomized controlled trials that
compared any cannabis plepalatlon Lo placebo
among patients with chronic pain.*® The canna-
bis preparation contained THC and could be
administered by any route of administration.
Most trials included nabiximols, dronabinol, or
nabilone. Cannabis treatrnent demonstrated a
statistically significant standardized mean differ-
ence of —0.61 (953% CI —0.84, -0.37) in pain
intensity from baseline scores. This review and
meta-analysis also evaluated harms and found
significant changes with cannabis use for mood
disturbances such as euphoria (odds ratio |[OR]
4.11, 95% CI 1.33-12.72, number needed to
harm [NNH] 8). Other harms found to be signif-
icantly associated with cannabis use included
alterations in perception (OR 4.51, 95% CI 3.05
—6.66, NNH 7), events alfecting motor function
(OR 3.93, 95% Cl 2.83-547, NNH 35}, and
events that altered cognitive function (OR 4.46,
95% CI 2.37-8.37, NNH 8) [or patients taking
cannabis compared to those taking placebo or
another analgesic drug. The authors concluded
that cannabis may offer moderate efficacy for
treatment of chronic pain, but benefits may be
partially or completely offset by potential harms.
Painful human immunodeficiency virus-asso-
ciated sensory neuropathy has been evaluated
through a systematic review and meta- analysm
involving 14 rtandomized controlled trials.”’
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Interventions that showed greater efficacy for
pain on a visnal analog scale included smoked
cannabis (reladve risk 2.38, 95% CI 1.38-4.10,
NNT 3.38), topical capsaicin 8% patch
(p=0.0026, NNT 6.46), and recombinant human
nerve growth [actor, which is not available clini-
cally. No superiority over placebo was reported
for amitriptyline, gabapentin, pregabalin, prosap-
ticle, peptide-T, acetyl-L-carnitine, mexilitine,
lamotrigine, and topical capsaicin 0.075%. The
authors concluded that although smoked canna-
bis may have superior effectiveness, other routes
of cannabis should be investigated 1o avoid the
potential negative impact of smoking.

Overall, these studies show statistically signifi-
cant improvement in various types of pain when
medical cannabis is used. Trials indicate that
smolced cannabis or cannabis extract (THC:CBD)
are effective for several different types of pain,
primarily neuropathic pain. Oral THC (dronabi-
nol) does not appear to be as effective {or pain
but has not been widely studied in various pain
conditions. Nabilone may be effective for pain
telated to fibromyalgia but also has not been
widely studied. There is a paucity ol well-
designed studies evaluating medical cannabis for
pain. Limitations of these studies include widely
varying doses and dosage forms of medical can-
nabis, lack of validated criteria or assessment for

some types of pain (e.g., neuropathic), lack of

comparative trials for various formulations and
routes of administration, sell-selection bias (i.e.,
some patients have already had a previous posi-
tive response to the drug), difficulty blinding par-
ticipants to potentially psychoactive substances,
and small stady populations. Given is legal sta-
tus, the need for more efficacy data, and its
unknown safety and tolerability profile, medical
cannabis should be considered only when reat-
ment failure with standard therapy has occurred
or when adjunctive therapy is appropriate.

Muscle Spasms

Nabiximols (THC:CBD extract) has been the
primary cannabis agent studied for the treatment
of spasticity in patients with multiple sclerosis.
Spasticity is commonty associated with painful
spasms and sleep disturbance and contributes to
increased morbidity.”® Endogenous and exoge-
nous cannabinoids have been shown to be effec-
tive for multiple sclerosis spasticity in animal
models, 5Erimariiy through effects at the CB;
receptor.”” Nabiximols has been shown to be
effective as monotherapy and as add-on therapy

[or patients not fully relieved with other anti-
spasticity therapy.”'

One large multicenter parallel-group, double-
blind, randomized placebo-controlled study
included 160 patients with multiple sclerosis
who were experiencing primary symptoms of
spasticity, spasms, bladder problems, tremor, or
pain.”® Treatment evaluated was oromucosal
sprays of matched placebo or whole plant canna-
bis-based medicinal extract (CBME) containing
equal amounts ol THC and CBD al a dosage of
2.5-120 mg/day, in divided doses. A visual ana-
log scale score for each patient’s most trouble-
some symptom was used. This primary symptom
score improved in both groups with no statisti-
cally significant difference; the scores of patients
using CBME reduced from a mean % standard
error of 7436 £ 11.1 to 48.89 4+ 220, and
those wusing placebo from 7431 4+ 125 1o
54.79 + 26.3. Spasticity scores were significantly
reduced with CBME in comparison to placebo
(p=0.001). No significant adverse effects on cog-
nition or mood were reported, and intoxication
was generally mild.

In another double-blind study evaluating nab-
iximols, 189 patients with diagnosed multiple
sclerosis and spasticity were randomized to
receive daily doses of active preparation (124
patients) or placebo (65 patients) over 6 weeks.””
The primary efficacy analysis on the intent-to-
treat population (184 patients) showed the active
preparation to be signilicantly superior (p=0.048)
as measured with a numeric rating scale of spas-
ticity. For the responders, 40% of patients receiv-
ing active preparation achieved greater than 30%
benefit (p=0.014). Eight withdrawals were attrib-
uted to adverse events: six received active prepa-
ration and two received placebo.

A meta-analysis ol three siudies (two of which
were described here earlier) evaluated 666
patients with multiple sclerosis and spasticity.>?
These were randomized, placebo-controlled,
double-blind parallel-group studies of nabixim-
ols. On a 0-11 numeric rating scale, the
adjusted mean decrease from baseline was 1.30
with nabiximols compared to 0.97 with placebo.
Using a linear model, the weatment difference
was —0.32 (95% CI —0.61 to —0.04, p=0.026).
A greater proportion of the treated patients were
responders (OR  1.62; 95% Cl 1.15-2.28,
p=0.0073) and they also reported greater
improvement (OR 1.67; 95% CI 1.05-2.65,
p=0.030). Many patients experienced at least
onie adverse event (288 of 363 patients for nab-
iximols, 169 of 303 patients for placebo),
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although mosl events were mild to moderate in
severity and all serious adverse events resolved.
Forty (11%) and 11 (3.6%) patients withdrew
[rom the study due 1o adverse events in the nab-
iximols and placebo groups, respectively.

A consecutive series ol randomized, double-
blind placebo-controlled single-patient crossover
trials evalualed muscle spasms as one outcome
for 24 patients (18 with multiple sclerosis) with
plant extracts of THC and CBD and a 1:1 mix-
ware of THC:CBD in a sublingual spray.®’ The
THC and THC:CBD groups both reported signif-
icant improvement in the spasticity severity rat-
ing wversus placebo (p<0.05). Three patients
experienced transient hypotension and intoxica-
tion with rapid initial dosing of CBME. The
authors acknowledged that this was a prelimin-
ary study and that larger well-controlled studies
were needed.

Oral cannabis has been evaluated in several
trials for spasticity due to multiple sclerosis. In
a double-blind crossover placebo-controlled ran-
domized trial of 50 patients, the intent-to-treat
analysis showed mno significant difference in
Ashworth spasticity scores compared (o pla-
cebo.®t However, in the 37 patients who
received more than 90% of the treatment {(per
protocol analysis}, there was a significant
improvement in the number of spasms and
spasticity scores (p=0.013) and mobility
(p=0.01). Tn a large multicenter double-blind
randomized controlled trial of 630 patients with
multiple sclerosis, 576 responded to questions
about their spasticity. There was a significant
improvement in patient-reported pain and spas-
ticity (p=0.003) with a reduction in spasticity
of 61% for the 197 patients receiving cannabis
extract (95% CI 54.6-68.2) and of 60% for the
181 patients receiving oral THC (95% CI 52.5—
66.8).°% © Of note, of the 198 patients receiv-
ing placebo, 46% reported improvement in
spasticity (95% CI 39.0-52.9). A double-blind
placebo-controlled  crossover study in 13
patients showed significant tmprovement in
patient-reported subjective spasticity scores alter
receiving THC at doses ranging from 7.5 to
15 mg/day for 5 days.®* No objective outcomes
were measured.

In one double-blind crossover placebo-con-
trolled randomized trial of 12 patients, nabilone
twice/day was given for 4 weeks Lo determine il
it improved spasticity caused by spinal cord
injury.®> There was a signilicant reduction in the
Ashworth scale and total Ashworth score
(p=0.003 and p=0.001, respectively).

Overall, cannabis-derived pharmaceuticals
appear effective for muscle spasticity related to
multiple sclerosis. Nabiximols is approved for
this purpose in 10 different countries. Limited
data exist on the use of other forms and doses
of medical cannabis [or muscle spasms. Further-
more, most states list “muscle spasm” as an indi-
cation for medical cannabis use but do not
require that the diagnosis of multiple sclerosis
be present. The evidence of effectiveness of med-
ical cannabis in muscle spasm not related to
multiple sclevosis is scarce. Limitations of pub-
lished studies include differences in spasticity
assessment between patients (subjective) and
providers (objective with Ashworth scale scor-
ing), presence of other multiple sclerosis symp-
toms, lack of comparative trials for various
formulations and routes of administration, self-
selection bias, blinding participants to poten-
tially psychoactive substances, and having many
studies (especially those evaluating nabiximols)
sponsored by the manufacturer or the medical
marijuana industry. Most of these studies evalu-
ated patients with inadequate spasticity relief
using existing lreatments, suggesling (hat the
included patient populations would likely
respond well to medical cannabis. Nabiximols or
medical cannabis may be best reserved for the
patient population who have not shown efficacy
or are intolerant to other standard therapies for
muscle spasm.

Safety Concerns

Adverse Effects, Drug Interactions, and
Contraindications

Although most trials indicate that medical
cannabis produces mild 1o moderate adverse
effects, one of the ongoing concerns about
using medical cannabis is the unlavorable and
somewhat variable adverse effect profile when
used in different formulations as a medicinal
product. In a systematic review ol 31 studies
(23 randomized controlled trials and 8 observa-
tional swudies), 4779 adverse evenls were
reported in patients receiving a medicinal can-
nabinoid for 8-12 months.®® Most (4615
[96.6%]| events) were not serious, with the most
common nonserious event being dizziness (714
[15.5%] events). Of the 164 serious events, the
most common were relapse of multiple sclerosis
(21 [12.8%] events), vomiting (16 [9.8%]
events), and urinary tract infection (15 [9.1%]
events). More nonserious adverse events were
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reported in the treatment groups compared to
the control groups (rate ratio 1.86, 95% CI
1.57-2.21); however, there was no significant
difference in the rate ol serious events (rate
ratio 1.04, 95% CI 0.78-1.39). Limitations of
this review include lack of inclusion of smoked
cannabis and short-term evaluation of cannabis
use (up to 12 mo).

There is minimal information available about
drug interactions and contraindications with
cannabis-derived pharmaceuticals and medical
cannabis. A contraindication to dronabinol use
is hypersensitivity to the drug; one noted drug
interaction is with ritonavir, when increased
dronabinol serum concentrations may occur
leading to potential toxicity.?” The Canadian
procluct insert for nabiximols states the follow-
ing contraindications: known or suspected
allergy to cannabinoids, propylene glycol, etha-
nol or peppermint oil (ingredients/excipients in
the product); serious cardiovascular disease
(such as ischemic heart disease), arrhythmias,
poorly controlled hypertension or severe heart
failure; history of schizophrenia or any other
psychotic disorder; children under 18 years ol
age; women of child-bearing potential not on a
reliable contraceptive or men intending to start
a family, and pregnant or nursing women.” A
serious drug interaction warning is provided for
patients receiving sedatives, drugs with sedating
or psychotropic effects, and hypnotics, as there
may be an additive effect with nabiximols. In
addition, alcohol may interact with nabiximols,
particularly in allecting coordination, concentra-
tion, and ability to respond quickly. No clini-
cally apparent drug interactions were noted in
clinical trials where nabiximols was taken with
other cytochrome P450 (CYP) agents; however,
there may be a potential risk of drug-drug
mteractlons due to CYP inhibition by nabixim-
ols.” The product monograph recommends cau-
tion be exercised in patients taking drogs
known to be substrates for CYP3A4 or
CYP2C19." Given the lack ol information about
medical cannabis, it would be reasonable to
apply these contraindications and drug interac-
tion concerns especially with the variability in
formulation, dose, and frequency of administra-
tion with these products.

Psychiatric Implications

Marijuana's chiel psychoactive ingredient,
THC, is a partial agonist at the CB; receptors,
the predominant endocannabinoid receptors in

the brain that helég modulate appetite, mood,
and motivation.® While the response to mar-
ijuana depends on dose, strain, and frequency of
use, most cannabis users experience mild eupho-
ria, sedation, relaxation, hunger, and enhanced
sensory input but also impaired attention, bal-
ance, cognition, judgment, memory, and sense
of time. Some wusers experience anxiety, disorien-
tation, paranoia, and psychosis; there is some
reason to believe that strains with greater rela-
tive cannabidiol concentrations are associated
with fewer psychotic symptoms.” 7

Frequent use ol cannabis, especially in adoles-
cence, is associated with the development of
schizophrenia, a chronic neurodevelopmental
disorder. During adolescence, when schizophre-
nia typically presents, profound changes occur
in the brain, often through synaptic pruning, A
process that endocannabinoids help regulate.”
Using cannabis interferes with adolescent neuro-
development, and imaging studies associate mar-
jjuana use with adverse develo ment of the
hippocampus and the cerebellum.’*”® Epidemi-
ologic data associate heavy adolescent use of
marijuana with both an earlier onset of schizo-
phrenia and a 2-fold increased risk of develop-
ing schizophrenia.” To be clear, the use of
cannabis in adolescence does not cause schizo-
phrenia but increases the risk of its onset, sug-
gesting interplay between marijuana use and
genetic predisposition for schizophrenia.”” For
people who develop schizophrenia, ongoing use
of marijuana is associated with more severe psy-
chosis and impaired performance on tests of
attention and impulsivity,’® Marijuana is a
psychoactive substance whose psychiatric com-
plications are known to increase with early onset
and regular use.

Cannabis use is associated with impairments
in memory and cognition. Heavy cannabis users
have deficits in the encoding, storage, and retrie-
val of memory.® A recent animal model found
that cannabis impairs working memory by acti-
vating aerofghal cannaboid receptors in the hip-
pocampus.” These findings correlate well with
the association between heavy marijuana use
and Dbilateral volume reduction of structures
involved in memory like the amygdala and hip-
pocampus. 82 Marijuana users often perform
poorly on tests of executive function, informa-
tion processing, and visuospatial perception.®?

The use of cannabis is more modestly associ-
ated with depression and suicide in epidemio-
logic data. Frequent cannabis use is significantly
associated with depressive disorders in both



MEDICAL CANNABIS Borgelt et al 205

animal models and epidemiologic studies.®*
Hyperactivity of the endocannabinoid system is
associated with impulsivity and suicidality, which
is borne out in epidemiologic studies where a sig-
nificant association is observed between mari-
juana use and suicidal ideation and attempt.®®

Finally, cannabis is the most commonly used
and abused illicit substance in the world. In the
United States each vyear, approximately 6500
individuals begin to use marijuana daily, of
whom 10-20% will develop cannabis depen-
dence.®® 8" Among people admitted to substance
treatment facilities in the United States, mari-
juana is the most frequently identified illicit sub-
stance.®

Pediatric Implications

The National Poison Data Center reported
5371 calls pertaining o marijuana exposures in
2011; 358 (7%) were for children aged 12 years
or younger.®® Compared to previous years, total
calls and calls pertaining to children
aged 12 years or younger increased (Figures 2
and 3). Acute cannabinoid toxicity usually pre-
sents with various neurologic symptoms:
decreased coordination, decreased muscie
strength, lethargy, sedation, difficulties concen-
trating, altered psychomotor activity, slurred
speech, and slow reaction time. Other common
symptoms include tachycardia and dry mouth.
These effects can be more pronounced in chil-
dren, especially at lower doses. Common symp-
tomas include ataxia, sommnolence, lethargy,
altered mental status, and obtundation. Rarely,
pediatric patients present with more severe
symptoms such as apnea, cyanosis, bradycardia,
hypotonia, and opisthotonus (severe hyperexten-
sion and spasticity).”

With the increased availability of cannabi-
noids in states with legalized medical cannabis,
there is also an increased risk for accidental
exposure. Several reports of adverse events relat-
ing to cannabis exposure in children and adoles-
cents have been made”"® In Colorado, we
reported a case series ol five patients over
4 months who presented to the emergency
department with altered mental status and leth-
argy.”" After most patients received an extensive
work up, including lab work, lumbar puncture,
and imaging, urine drug screens showed they
had been exposed to cannabis. Only on further
questioning did care providers admit to the can-
nabis exposure. Four of the five sources of can-
nabis were confirmed to be marijuana card

Marijuana Calls to Naticnal Poison Centers
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Figure 2. Telephone calls to national gpoison control
centers pertaining (o marijuana exposures.”
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Figure 3. Telephone calls 10 national poison control
centers pertaining to marijuana exposures in children aged
L2 years or younger.

holders (registered patients using medical mari-
juana), and the products ingested included food
products in many of the cases (e.g., cookies,
candies), Since the time of the report, there have
been several additional cases of pediatric expo-
sure at our institution, mostly from medical
marijuana in the form of food. Although no
deaths related to marijuana have been reported
o national poison centers, there can be signili-
cant morbidity. When patients present with an
unclear history, they olten receive invasive pro-
cedures {e.g., urine catheterization, intravenous
lines, and lumbar punctures) and fmaging (e.g.,
head computed tomography scans).

The availability of medical cannabis in con-
sumer-friendly [orms (soda drinks, desserts, can-
dies, and tnctures} continues to increase and
most, if not all, products lack regulatory or
safety packaging. These products are concerning
because they have labels and packaging that can
be easily mistaken for conventional [ood prod-
ucts by young children. Consumption of these
products may be tempting to young children,
and it seems likely that exposures will increase.
Like any other medication, patients should be
instructed of the risks of the products and to
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store them safely and securely. Manufacturers
may also consider warnings and child-proof
packaging. Finally, health care providers should
consider marijuana exposure in pediatric
patients who present with altered mental status,
somnolence, or lethargy.

Future Directions

Medical cannabis appears to have some benefit
in patients with certain conditions. However, the
use of medical cannabis within the current legal
system [aces a number of challenges.* First, the
method of delivery (e.g., smoked, vaporized,
oral) and patient individuality (e.g., severity of
condition, inhalation and exhalation habits,
functional lung capacity, gastrointestinal absorp-
tion) cause great variability in the eflect ol medi-
cal cannabis. The lack of quality control {(e.g.,
contaminated products, nonstandardized doses)
makes it difficult for clinicians to recommend
particular formulations. Other concerns about
medical cannabis include the need for adequate
monitoring and prevention of addiction. Close
surveillance of patients will ensure appropriate
use of these medications, and training and edu-
cation should be made available 1o providers
whose patients use cannabis. Unfortunately, sur-
veillance, training, and education are not avail-
able in most health systemns, which often delimit
the patient—physician relationship to a recom-
mendation to use cananbis.”> Similar o any
other medication, improved safety measures and
regulations for packaging should be examined.
Additional research is needed to understand the
role of the endocannabinoid system in various
pathways such as antinociception (pain) and an-
tispasticity. Improved study methodologies,
including the use ol standard formulations and/
or dosages and larger study populations, are
needed for future investigative efforts to deter-
mine appropriate uses of medical cannabis. Fur-
ther research evaluating the addition of CBD to
THC needs to occur to determine if the nonpsy-
chotropic effects of this compound can improve
the tolerance and safety of THC. Therefore, edu-
cation and research are needed to address these
concerns and to review the original intent of the
Institute of Medicine’s report to determine the
sale and effective use of marijuana.

Conclusion

Cannabinoids produce a variety of actions by
activating CB, and CB, receptors and through

other possible ellects in the central nervous sys-
tem. The pharmacologic and pharmacodynamics
effects of cannabis can vary widely based on
patient and drug characteristics, which can make
it difficult 1o use effectively and safely. Various
cannabis-derived pharmaceuticals are available.
Dronabinol and nabilone are oral agents avail-
able in the United States as schedule 11 and 1I
medications, respectively. Nabiximols is an oro-
mucosal spray containing a 1:1 mixture of THC:
CBD, which is available in 10 countries and will
be evaluated this year by the FDA for approval
in the United States. Medical cannabis contain-
ing hundreds of various cannabinoids is avail-
able in 18 U.S. states and the District of
Columbia and will most likely be made more
widely available in the next legislative year.

Medical cannabis has been evaluated for
many different purposes, and medical cannabis
registrants are using it particularly [or pain and
muscle spasms. Data indicate medical cannabis
may be effective for these conditions, especially
when standard therapy has failed. However,
common adverse effects involving the central
nervous system and gastrointestinal system may
not make this an appropriate option in many
patienis. Extreme caution should be used in
patients with a history of cardiovascular disease
or mental disorders and in adolescents. Just as
is recommended with other medications,
patients using medical cannabis should mini-
mize the risk of accidental pedialric ingestion
by securing the drug in a safe place with child-
proof locks. Although dronabinol and nabilone
are regulated in the United States and have
demonstrated sulfficient eflficacy and safety, evi-
dence for medical cannabis is still lacking; thus,
the drug should be used with caution in
patients.
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Cannabis provides some reduction in neuropathic pain
Daily POEMs
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Clinical question
Is smoked cannabis an effective treatment for chronic neuropathic pain?
5
Bottem line
Smoked cannabis reduces the intensity of neuopathic pain and improves sleep, though the benefits are modest. {LOE = 1b})

Reference .
Ware MA, Wang T, Shapiro S, et al. Smoked cannabis for chronic neuropathic pain: a randomized controlled irial. CMAJ
2010;182(14):E694-E701.

Study design: Cross-over trial (randomized)
Funding source: Government
Setting: Outpatient (specialty)

Synopsis

In this Canadian trial, the researchers identified 21 adults with neuropathic pain for at least 3 months following trauma or
surgery. Patients with pain that was not neuropathic, not caused by surgery, who were already using cannabis, who were older
than 70 years, had logistical or transportatjon problems, or had significant comorbidities were excluded. A large number (25
of the 116 originally approached) were excluded for "other reasons,” There were four S-day treatment periods, separated by 9-
day washout periods. Two patients left the study during the initial treatment period: one because THC was detected in his
bioodstream while he was in the placebo group and one because of worsening pain. During each treatment period, patients
were randomly assigned to receive placebo or 25 mg of 1 of 3 cannabis doses (2.5%, 6.0%, and 9.4% tetrahydrocannabing]
[THC)) 3 times daily, Treatment was administered via a titanium 1-hit pipe (RayDiaTor, Mori Designs, Auburn, WA}, and
outcomes included pain and sleep scores, as well as assessments of how happy, stressed, high, and relaxed they felt. Analysis
was by intention to treat, patients and outcome assessors ‘were masked, and no patients were lost to follow-up (who would
leave this study?), The authors found that only the highest dose of cannabis had statistically significant benefits. These
benefits were modest, though, and were of borderline sigpificance, but included reduced pain (5.4 vs 6.1 on an 11-point scale)
and improved sleep. They detected no safety problems or mood changes during this short study -- though, of course, smoking
anything daily for the rest of your life may carry pulmonary and cardiovascular risks, Eighteen of the participants had used
marijuana in the past.

Mark HaEbell, MD, MS
Associate Professor
University of Georgia
Athens, GA

Copyright © 2010 John Wiley & Sons, Inc.
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Efficacy and adverse effects of medical
marijuana for chronic noncancer pain

Systematic review of randomized controlled trials

Amol Deshpande Mo mea  Angela Mailis-Gagnon msc mp rRcee Nivan Zoheiry Mo o Shehnaz Fatima Lakha

Abstract

Objective To determine if medical marijuana provides pain relief for patients with chronic noncancer pain (CNCP)
and to determine the therapeutic dose, adverse effects, and specific indications.

Data sources In April 2014, MEDLINE and EMBASE searches were conducted using the terms chronic noncancer
pain, smoked marijuana or cannabinoids, placebo and pain relief, or side effects or adverse events.

Study selection An article was selected for inclusion if it evaluated the effect of smoked or vaporized cannabinoids
{nonsynthetic) for CNCP; it was designed as a controlled study involving a comparison group, either concurrently
or historically; and it was published in English in a peer-review journal. Outcome data on pain, function, dose, and
adverse effects were collected, if available. All articles that were only available in abstract form were excluded.

Synthesis A total of 6 randomized controiled trials (N=226 patients) were included in this review; 5 of them

assessed the use of medical marijuana in neuropathic pain as an
adjunct to other concomitant analgesics including opioids and
anticonvulsants. The 5 trials were considered to be of high quality;
however, all of them had challenges with masking. Data could not
be pooled owing to heterogeneity in delta-9-tetrahydrocannabinol
potency by dried weight, differing frequency and duration of
treatment, and variability in assessing outcomes. All experimental
sesslons in the studies were of short duration {maximum of
5 days) and reported statistically significant pain relief with
nonserious side effects,

Conclusion There is evidence for the use of low-dose medical
marijuana in refractory neuropathic pain in conjunction with
traditional analgesics. However, trials were limited by
short duration, variability in dosing and strength of delta-9-
tetrahydrocannabinol, and lack of functional outcomes. Although
well tolerated in the short term, the long-term effects of
psychoactive and neurocognitive effects of medical marijuana
remain unknown. Generalizing the use of medical marijuana to
all CNCP conditions does not appeat to be supported by existing
evidence, Clinicians should exercise caution when prescribing
medical marijuana for patients, especially in those with
nonneuropathic CNCP.
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EDITOR'S KEY POINTS

* Medical marijuana has been proposed as a
potential treatment for use in pain management.
However, there is stilf uncertainty about the
specific indications, ideal doses, and adverse
effects that are related to this substance when
used for medical purposes.

» While statistical reduction in pain was
reperted in all studies in this review, a more
fundamental outcome is clinically meaningful
pain reduction {a decrease of 2 points on a 0-to-
10 numerical pain rating or a 30% improvement
in pain intensity); only 3 of the 6 studies
reported positive findings in this respect. Most
of the studies employed medical marijuana as
an adjunct to participants' existing opioids and
adjuvant medications, suggesting it might only
have a role in refractory pain in conjunction
with other analgesics.

* Neurocognitive adverse effects such as
learning, memory, and psychomotor deficits

are common even with fow~dose, short-term
use of medical marijuana but they appear well
tolerated. However, the long-term consequences
of medical marijuana remain unknown.

This article has been peer reviewed.
Can Fam Physician 2015,61:¢372-81




Research | Efficacy and adverse effects of medical marijuana for chronic noncancer pain

CNCP) provide consistently successful outcomes; many

fail to provide dlinically meaningful reduction in pain,
defined as a decrease in pain scores by at least 30%.! Even
with the widespread use of opioids, improvements in out-
comes such as function and mood remain limited.?

Cannabis has had a long history of use for spiritual
and religious purposes, as well as for various medical
conditions? In 1999, an Institute of Medicine report* sup-
ported the use of marijuana in medicine; however, the
debate about the usefulness and safety of marijuana
remains unresolved.

In Canada, the federal government brought forward
the Marihuana for Medical Purposes Regulation in March
2014, replacing the previous Marihuana Medical Access
Regulations (MMAR).® In response to physicians' concerns,
most of the regulatory medical colleges in Canada have
published recommendations for prescribing medical mari-
juana. Most colleges acknowledge the fact that proper stud-
ies have not yet been conducted, and one college in the
province of Quebec restricts the use of medical marijuana
to the context of a research framework.5

The primary objective of this systematic review was (o
determine whether smoked or vaporized cannabis pro-
vides pain relief in the CNCP population. Secondary objec-
tives included determining its effect on function, identifying
therapeutic doses, and documenting commonly associated
adverse effects.

Fw therapeutic options for chronic noncancer pain

Literature secarch

In April 2014, we identified eligible studies through an elec-
tronic search of MEDLINE, EMBASE, and the International
Pharmaceutical Abstracts. The search strategy encom-
passed a theme that included the following terms: chronic
noncancer pain, smoked marijuana or cannabinoids, pla-
cebo and pain relief, or side effects or adverse events.

Study selection

We selected an article for inclusion if it evaluated the
effect of smoked or vaporized cannabinoids (nonsyn-
thetic) for CNCP; it was designed as a controlled study
involving a comparison group, either concurrently or
historically; and it was published in English in a peer-
reviewed journal. We excluded all articles that were only
available in abstract form.

Data extraction

Two independent reviewers (S.Fl., N.Z\} screened poten-
tially eligible articles, assessed the methodologic quality

of each study, and extracted data from included trials.
bDisagreements were resolved by consensus. For out-
comes, pain scores were extracted using the visual
analogue scale (VAS) or an alternative numerical pain
rating tool. If pain scores were not reported, surrogate
measures of effectiveness were included (steep, function,
and quality of life). Frequency of setious and most com-
monly reported adverse effects was collected. A seri-
ous adverse event was based on the definition supplied
by Health Canada and the International Conference on
Harmonisation of Technical Requirements for Registration
of Pharmaceuticals for Human Use guidance documents.?

Quality assessment

To assess quality, we used the Jadad scale, a 5-item tool
scored between 0 and 5.* We categorized the trials as
high or low quality with scores greater than 2 or 2 or
lower, respectively.

Literature search results

We found 2269 potentially eligible articles from the
search strategy and 10 other potential articles through
review of references. Sixteen relevant studies were sub-
jected to full-text review (Figure 1) with one study®
identified later in the references of the College of Family
Physicians of Canada guidance document on medical
marijuana.'® Altogether, this review identified 6 random-
ized controiled trials,®'*'s with 5 of them having cross-
over designs?®*; 1 study was performed primarily for
spasticity in multiple sclerosis (MS) with pain evaluated
as a secondary outcome.' We did not identify any his-
torically controlied comparative studies.

Study characteristics
Five studies were rated as high quality, scoring 3 out of
5.1+ pllocation concealment was reported in 4 stud-
ies.81>15 gummaries of the final 6 articles in our review
are presented in Tables 1 and 2 851-is

In total, 226 adults {mean age of 45 to 50 years across
trials) with chronic neuropathic pain were randomized,
with 189 adults specifically identified as having chronic
neurcpathic pain.!*'5 Two studies focused on HIV-
associated neuropathy,'*** 1 on posttraumatic neuropa-
tny,'? and 2 on mixed neuropathic conditions.®** The study
involving patients with MS did not discriminate between
spasticity pain and neuropathic pain.® Three studies lim-
ited enrolment to patients with previous cannabis expo-
sure,?'415 while 2 had no limitations.!2 All trials excluded
individuals with a history of psychotic disorders and pre-
vious history of cannabis abuse or dependence. All trials,
except 1,'s reported the use of urine toxicology or other
screening tools before starting the trial. Pain duration (6 to
9 years) was specifically mentioned in 3 trials %15 with 4
trials identifying baseline pain in the moderate range »1214.15
Four®!1 of the 5 trials®'>*% that allowed participants to
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Figure 1. Articles retrieved through searches
Initial search of MEDLINE and EMBASE
(N = 2269)
> Dupficates (n = 59}
NS
Other saurces (reference o .
lists, contacts with 3 apers for review of title and abstract
experts) {n = 2220)
{n=10)
Other sources
fn=1) > > Inclusicn criteria not met (n = 2205)
A
Papers for review of full text
{n=16)
Excluded studies (n = 10):
. » Not smoked cannabisoids (n = 2}
7 . .
* Review article (n = 3)
*» Case series (n = 2}
* Survey (n =3}
I
Studies included
[h=86)
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continue to use opioids, anticonvulsants, and antidepres-
sants reported that more than 50% of participants used
concomitant opioids. Studies did not report the baseline
dose of concurrent analgesics.

Trial duration varied from 17 days!' to 8 weeks,'? with
the actual intervention (smoking cannabinoids) varying

from a minimum of 3 experimental session days each
lasting 6 hours®" to a maximum of 5 days.i*1315 One
study had an intervention period of 3 days."

Only 1 trial administered delta-9-tetrahydrocannabinol
(delta-9-THC) through the use of a vaporizer.? The
strength of delta-9-THC employed in the trials for smoked
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cannabinoids ranged from a low of about 1%™2 to & high
of 9.4%'? as measured by the percentage of diy weight. The
total daily delta-9-THC consumption was reported only in
1 trial.™ In 3 studies the total daily delta-9-THC consump-
tion was calculated based on the reported percentage of
dry weight delta-9-THC and the cigarette weight.!1215 The
total daily delta-9-THC exposure could not be determined
in 1 study because of missing information® and in another
study owing to flexible dosing? The total daily delta-3-THC
consumed during the trials ranged between a low of 1.875
mg per day'? and a high of 34 mg per day™ (Table 3).2'-%

The 2 trials open to cannabis-naive participants
reported dropouts or withdrawals owing to potential
adverse effects of smoked cannabis'™*2 such as psychosis
{n=1), persistent cough (n=1), feeling “high” (n=2), dizzi-
ness {n=2), and fatigue (n=1). Causes for the remaining
dropouts in the 5 studies were unrelated to delta-9-THC
consumption (eg, personal reasons, withdrawal of con-
sent, medical causes unrelated to cannabis).

Efficacy

A meta-analysis of the efficacy of using delta-9-THC
could not be completed owing to the heterogeneity of
interventions and outcome variables,

All studies reported a statistically significant bene-
fit in terms of pain relief. Ware et al reported a differ-
ence of 0.7 in average daily VAS between the placebo
group (score of 6.1) and the 9.4% delta-9-THC inter-
vention group (score of 5.4).** The cigarettes with the
lower delta-9-THC potency (2.5% and 6.0%) were asso-
ciated with more modest reductions in average daily
pain scores of 5.9 and 6.0, respectively.'? Wilsey et al
reported statistically significant improvement in the can-
nabis group for pain reduction over time (0.0035 reduc-
tion in VAS per minute),' noting a ceiling effect with
equal antinociception between the high (7%) and low
(3.5%) delta-9-THC concentrations. A 2013 study also by
Wilsey et al reported similar findings, in which vaporized
cannabis provided substantial analgesia compared with
placebo, while noting that the 1.29% and 3.53% delta-9-
THC doses were equianalgesic to one another.? While
there was a statistically significant mean difference in
VAS reduction between the delta-9-THC group and the
placebo group in the study involving MS patients, the
baseline pain level of participants was low, 14.51 (95%
CI 9.16 to 21.75) and 16.61 (95% CI 10.79 to 24.93) in
the placebo and intervention groups, respectiveliy.!!
Clinically meaningful pain reduction was reported in 3
studies, 315 with 46%, 52%, and 61% of cannabis users
reporting benefit versus 18%, 24%, and 26% of the pla-
cebo group (Ellis et al,? Abrams et al,'s and Wilsey et
al,? respectively). The effect of medical marijuana on
the dose of other analgesic drugs, including opioids,
was reported in 1 study, which noted that opioid doses
did not differ statistically significantly from baseline.’

Functional outcomes were absent in all studies: how-
ever, 2 studies assessed quality of life and both reported
no statistically significant improvement.'2!3

Adverse events
While there were no serious adverse events reported in
any of the trials, smoking cannabis was associated with
a greater incidence of adverse events compared with
placebo In each of the studies {Table 3).241-15

While all trials captured neurocognitive side effects,
only 1 trial reported detailed incidence of adverse
effects across multiple organ systems (eg, visual symp-
toms, gastrointestinal, musculoskeletal).'? Adverse
neurologic or psychiatric events (eg, headaches, seda-
tion, dysphotia, and poor concentration) increased
with cannabis use versus placebo and with higher
delta-9-THC concentrations.'? Another study noted
statistically significantly (P<.001) increased incidence
of sedation, disorientation, confusion, and dizziness
in the cannabis group.’ Wilsey et al reported that feel-
ing “high,” “stoned,” and “impaired” scored statisti-
cally greater in the cannabis group compared with the
placebo group and appeared to be dose dependent.
On specific neuropsychological tests, the 7% delta-
9-THC concentration was associated with impaired
attention, learning, memory, and psychomotor speed,
while the 3% delta-9-THC concentration resuited in
learning and memory decline.' For patients using
lower doses (1.29% and 3.53%) and a vaporizer, simi-
lar effects were noted in a dose-dependent manner
for feeting “high,” “stened,” “drunk,” and “sedated”;
however, the eifect sizes for all psychoactive out-
comes were small.? In the same study, outcomes of
neuropsychological testing noted a general cognitive
decline (small effect size) with the greatest effect on
learning and memory (small to medium effect size). In
the study involving patients with MS, 6% of the delta-
9-THC group reported feeling “too high” posttreatment
as compared with 0% of the placebo group.!! For non-
cognitive effects, fatigue, throat irritation, and anxiety
were noted in a number of studies.!-?

This systematic review found that the use of medical mari-
juana in the management of CNCP of primarily neurcpathic
origin was associated with a reduction in pain and a num-
ber of short-term neurocognitive adverse effects. While
mast of the triais were of high quality, the psychoactive
effect of delta-9-THC versus inactive placebo resulted in
unmasking in many trials, Only 2 studies reporied main-
taining a positive but smaller effect size when correcting for
this factor,®'? consistent with the finding that inappropriate
blinding has been shown to cause larger treatment effects. 16
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Table 3 continucd from page ¢379

While statistical reduction in pain was reported in all
studies, a more fundamental outcome is clinically mean-
ingful pain reduction (a decrease of 2 points on a 0-to-10
numerical pain rating or a 30% improvement in pain inten-
sity), which has been associated with an improvement in
a patient’s global impression of change.!!® Only 3 of the
6 trials evaluated and reported positive findings in this
respect. Functional assessment has also been designated
as a core outcome domain in CNCP trials,'” but its meas-
urement was absent in all included studies. With quality of
life unchanged in 2 trials, the question of whether patients
experience functional improvement with medical mari-
juana remains unanswered. Finally, there was a notable
absence of effectiveness trials comparing outcomes with
other known treatments in CNCP. Most studies, in fact,
employed medical marijuana as an adjunct to participants’
existing opioids and adjuvant medications suggesting it
might only have a role in refractory pain in conjunction
with other analgesics.

The trials in our review reported short-term psychoac-
tive and neuropsychological effects without evidence of
serious adverse effects, measured over hours or days. Of
note, one study specifically commented that the small to
medium effect sizes of cognitive effects were unlikely to
affect daily functioning.? These cognitive adverse effects
in the short term are similar to those experienced with

opioids" and suggest that the same precautions employed
with opioids would be in order with the use of medical
marijuana. In patticular, its use in elderly patients or those
with pre-existing cognitive impairments might not be ideal.
These short-term findings contrast with a recent review of
observaticnal data collected over years reporting several
high-confidence-tevel adverse effects (eg, addiction, dimin-
ished life achievement, and motor vehicle accidenis).?
Analogous to trials of opioids, medical marijuana trials,
including those in our review, have been of short duration
and not designed to detect longer-term sequelae

Finally, the amount of exposure to delta-9-THC in all
studies was extremely low in contrast to that available
in the marketplace. According to Health Canada's web-
site, the average amount of dried marijuana dispensed
under the old MMAR was 1.0 to 3.0 g per day containing
delta-9-THC concentrations of 12.6%.22 With an average
dry weight of only 2.0 g per day, the available delta-9-THC
exposure under the old MMAR program was 250 mg, or
nearly 8-fold the maximum amount used in clinical tri-
als. Now, under the newer regulations (Marfhuana for
Medical Purposes Regulation), industry producers can
provide even higher delta-9-THC concentrations (up to
20% delta-9-THC by dried weight as shown on industry
websites), suggesting a potential gap between evidence
and product offerings.
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Comparison with previous systematic reviews
Previous systematic reviews have assessed the available
evidence for the use of cannabinoids in chronic pain®24;
however, none commented systematically on the level of
delta-9-THC consumption. The review by Martin-Sanchez
and colleagues assessed the use of cannabinoids in
chronic pain of any cause, with a third of the trials focused
on cancer pain and interventions restricted to synthetic
cannabinoids only® The authors commented on a posi-
tive, moderate, short-term trend toward pain reduction but
noted serious adverse effects.

The Lynch and Campbell review on cannabinoids in
CNCP included oral or smoked synthetic and natural can-
nabinoids * The authors included 4 trials contained in our
review.'>!s While they opined that larger trials were nec-
essary with additional reporting requirements, they con-
cluded that there was support for the use of cannabinoids
in CNCP to provide modestly effective and safe treatment.®

Conclusion

The current evidence suggests that very low-dose medi-
cal marijuana (<34 mg/d) is associated with an improve-
ment in refractory neuropathic pain of moderate severity
in adults using concurrent analgesics. There were no stud-
ies evaluating other CNCP causes including rheumatologic
conditions* The generalizability of the results in CNCP is
limited by factors such as the quality of studies, small sam-
ple sizes, very short duration, and dose and scheduling
variability. Neurocognitive adverse effects such as learning,
memory, and psychomotor deficits are common even with
low-dose, short-term use but they appear well tolerated.
However, the longer-term consequences of medical mari-
juana still remain unknown. These findings are consistent
with existing guidance documents." Future trials should
consider incorporation of standard outcome measures
beyond paln, such as function and quality of life, similar
to other interventions in CNCP.* Tt might also be advanta-
geous to enable prospective observational studies through
creation of registries, protocols, and mandatory report-
ing of adverse events. Without additional evidence and a
clear understanding as to the indications for and dosing of
cannabis, there remains a risk that clinicians might unwit-
tingly propagate similar issues that we now face with opi-
0ids in the management of CNCPE. &
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Clinical Crossroads

Medical Marijuana for Treatment of Chronic Pain
and Other Medical and Psychiatric Problems

A Clinical Review

Kevin P. Hill, MD, MHS

Thisarticle Is based on a conference that took place at the Medicine Grand
Rounds at Beth Israel Deaconess Medical Center, Boston, Massachu-
setts, an May 16, 2014.

Dr Burns Mr Z is a 60-year-ofd man who fell at work 19 years ago
and has had chronic low back pain and teft leg radicular symptoms
since that time. None of the numerous interventions performed in
an effort to treat this pain were effective. Theseinclude an L2-3 lami-
nectomyin 1996, multiple lumbar epidural steroid injections, selec-
tive nerve roat blocks, lidecaine infusions, and a trial of a spinatcord
stimulator. 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 resonance imaging scan showed
posterior disk bulges at £2-3, 1.3-4, L4-5, and LS5-51, with the larg-
est bulge at L2-3. Mild effacement of the thecal sac and narrowing
of the feft-sided neural foramina were seen. Mr Z was diagnosed
as having failed back syndrome {chronic back pain following a
laminectomy) and treated with fong-term narcotics. He signed a
narcotics contract with his primary care physician and has naver
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violated the contract. Since signing his narcotics contract, Mr Z
has decreased his narcotic requirements and is now taking oxyco-
done, 10 mg. along with ibuprofen, 600 mg, every & hours.

Because his overall goal remains pain relief, he has recently
begun using marijuana. 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 marijuana at home in the evening after returning
from worlk. He has found marijuana to have a sedative effect,
enabling him to get a 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 other medications in-
clude bupropion, 150-mg sustained-retease tablet twice daily; clon-
azepam, 0.5 mg twice daily as needed; and simvastatin, 20 mgonce
daily. Previously he was received disability benefits but currently
waorks as an arborist. He drinlks alcohol socially and continues to
smoke dgarettes, although he has been able to cut down from ¥4
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packs to a half paclc daily since starting bupropion. He lives at home
with his adult son.

oo e it ]
Mr Z: His View

My first experience with what weuld later blossom into chronic
pain was about 3 weeks postsurgically after t had the £2-3 and
L4-5 levels of my back worked on. Since then, | went through
everything from cortisone shots to lidocaine infusions. [ actually
had a test for the spinal cord stimulator and there was even talk
about an intrathecal morphine pump. | totally exhausted every
option that was there, and my final procedure was going to be a
lysis of spinal adhesions.

Whan | 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 worl. So
there was no question of still being under its influence at any
point in time where | would be going to work or driving, | felt that
my medical history alone warranted at least my looking at it as an
alternative medication. The EMassachusetts 2G12 medical
marijuana] ballot initiative made me more comfortable with
my decision.

o
Search Methods and Results

DrHili Mr Z is a 60-year-old man with a fong history of chroniclow
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-
cialey medical marijuana clinic. He thought that medical marijuana
improved his pain control and approached his primary care physi-
cian about continued use of medical marijuana.

The medical literature on medical marijuana was searched
from 1948 ta March 2015 using MEDLINE. The search terms used
included cannabis, cannabinoids, and tetrahydrocannabinol. The
limits used were “"administration and dosage” “adverse effects”
“therapeutic use,” or “dinical trial.” The MEDLINE search resulted
in 562 articles, Articles that discussed cannabinoids as pharmace-
therapy in a dlinical trial were selected for an initial brief review.
After 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."
Similarly, there is only 1 set of guidelines that addresses the use of
medical marijuana as atreatment.* As a result, the main emphasis
was on randomized dlinical trials.

o ]
Medical Marijuana: 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 marfjuanaas a
treatment for a variety of medical conditions (Table 1). This is con-
cerning to some because marijuana is the most commenly used il-
licit deug in the United States: approximately 12% of peopleaged 12
years or older reported use in the past year, and use among teens
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has drifted upward inrecent years while their perception of its risk
has declined.? with decriminalization of medical marijuana and
Washington, Colorado, Alasla, Oregon, and the District of Colurn-
bia legalizing the recreatioral use of marijuana, there has been an
increase in marijuana use. As a result, physicians are increasingly
faced with questions from patients about marijuana and its medi-
cal applications.®

i e
Pharmacology of Marijuana

Marijuana comprises more than 60 pharmacologically active
cannabinoids.® Both exagenous ligands, such as the cannabinoids
from marijuana, and endogenous ligands or endocannabinoids,
such as anandamide and 2-arachidenylglycerel, 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 B2, exerts multiple actions by directly inhibit-
ing the release of muitiple neurotransmitters inciuding acetylcho-
line, dopamine, and glutamate while indirectly affecting
y-amincbutyric acid, N-methyl-p-aspartate, opioid, and seratonin
receptors.” CB1 receptors are concentrated primarily in the basal
ganglia, cerebeflum, hippocampus, association cortices, spinal
cord, and peripheral nervas and C82 receptors are found mainly
an cells in the immune system, which may in part explain cannabi-
noids’ effects on pain and inflammation. The physiological
responses that result from cannabinoid 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®-tetrahydrocannabinol (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.'213
Marijuana’s therapeutic effects depend on the concentration of
THC in a given formulation as well as the ratio of THC to cannabi-
diol because of cannabidiol's ability to mitigate the psychoactive
effects of THC. As a result, the THC-cannabidial ratio for many
strains of marijuana has been engineered to achieve desired
effects.

fooo o
Medical Indications for Cannabinoids

There are currently 2 US Food and Drug Administration
(FDA)-approved cannabinoids available in the United States:
dronabinol and nabilone.'*** Both are available in pill form and
are FDA approved for nausea and vomiting associated with can-
cer chemotherapy as well as for appetite stimulation in wasting ill-
nesses such as human immunodeficiency virus infection or can-
cer, Medical marijuana, which may be identical in form to
recreational marijuana, is dried material from the Cannabis plant
consisting of THC, cannabidiol, and other cannabinoids. Medical
marifuana is purchased from dispensaries in a variety of prepara-
tions (Table 2) or grown by patients for the treatment of myriad
ilinasses. It is not available from pharmacies because of its status
as federally iflegal.
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Table 1. Medical Marijuana Laws by State®
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Table 1. Medlcai Man;uana Laws by State? (contmued)

State
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Abbreviations: ALS, amyotrophic lateral sclergsis; HIV, human
immunadeficiency virus; 1BD, inflammatory bowel disease; MS, multiple
sclerosis; PTSD. posttraumatic stress disorder,

* For up to date medical marijuana regulations, see
http:/fmedicalmarijuana.procon.orgfview.resource. php?resourcel D=D0GE81S

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 randomized clinical trials with posi-
tive results {Table 3). Despite the variability in evidence support-
ing various uses for medical marijuana, state policies suggest the
use of medical marijuana for many medical problems beyond nau-
sea, vomiting, and anarexia. For some of the medical conditions
approved for use in some states {eg, glaucoma), there are only
preliminary data supporting the use of medical marijuana as phar-
macotherapy.

Data from mare 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 multiple sclerosis. As of March
2015, there were 6 trials (n=325 patients) examining chronic pain,
6 trials (n=396 patients) that investigated 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 level of empirical support as a treatment for spasticity and
pain associated with multiple sclerosis.* The AAN also published a
systematic review of medical marijuana as a treatment for neuro-
logical disorders, suggesting nabiximols, a spray containing both
THC and cannabidiol, as probably effective in treating spasticity,
central pain, and urinary dysfunction associated with multiple

jama.com

sclerosis, and dronabinol as probably effective as a treatment for
spasticity and central pain associated with multiple sclerosis.®
Thus, while medical marijuara is not a first-line treatment for
Mr Z's chronic pain, it is reasonable to consider medical marijuana
as a treatment after other treatments have failed. In general, the
evidence supporting the use of marijuana and cannabinoids for
other conditions aside from the FDA indications and ¢hronic pain,
neuropathic pain, and spasticity resuiting from multiple sclerosis
is either equivocal or weak.

Marijuana conitains numerous cannabinoids, It is not known how
individual cannabinoids affect the various diseases currently treated
by marijuana. Two of the cannabincids, dronabinol and nabilone, are
available in the United States and can be prescribed. When treating
patients for conditions that would otherwise be treated by mari-
juanaitself, it is reasonable toinitiate therapy with dronabinol or nabi-
lone. If these are not successful, treatment can be escafated tomari-
juana itself because it contains nunterous pharmacologically active
cannabinoids.

Some conditions might respond to cannabinoids not yet avail-
abte in the United States such as cannabidiol. Under these circum-
stances, itis reasonable to treat with marijuana itseff. A variety of
cannabinoids are in development, so new cannabinoids, lilely with
new FDA indications, should reach the marketin the future.

s i
Risks and Benefits of Cannabinoids

Medical marijuana and cannabinoids have health risks and benefits.
Mr Z and the physician recommending medical marijuana for him
should discuss these risks and benefits thoroughly prior to starting
treatrment with medical marijuana because many adverse effects
may result from either short-term (single-use or sporadic) or long-
term use.*® The acute effects of marijuana include impaired short-
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Table 2, Commaon Cannabls Freparat:ons

Preparahons
‘Marijuana®
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5 plant by
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.::andlngested

" These preparations are avafable from state-approved medical marijuana
dispensaries.

term memory, motor coordination, and judgment. This Is espedially
refevant for driving; short-term use of marijuana doubles the risk of
involvement in a motor vehicle crash.*® Paranoid ideation and psy-
chotic symptoms, albeit rare, may occur in response to high doses
of THC. Long-term regular (daily or nearly every day) marijuana use
is especially probtematic for young people, whose brains continue
to develop into their mid-20s.*7 A recent study showed structural
brain changes in the nucleus accumbens and the amygdala in occa-
sional marijuana users compared with controls, underscering the
need for additional research into the effects of nonregular man-
juana use on the developing brain.*® Impaired brain development
as measured by functional connectivity may contribute to the asso-
ciation between early, regular marijuara use and decline in 1Q.454°

Marijuana is potentially addictive, causing significant prob-
lems for worl, school, and refationships in about 5% of adult and
17% of adolescent users.*®' Regular marijuana use s associated with
an increased risk of anxiety, depression, and psychotic iliress, and
marijuana use can worsen the courses of these disorders as well 5%
Mr Z has an anxiety disorder for which he takes multiple medica-
tions; this anxiety must be monitored closely if medical marijuana
pharmacotherapy is used. Functional outcomes are also affected,
with regular rmarijuana use leading to poor school performance, lower
income, increased likelihood of requiring sociceconomic assis-
tance, unemployment, criminal behavior, and decreased satisfac-
tion with life.¥%% The cessation of regular marijuana use is associ-
ated with a withdrawal syndrome marked by anxiety, irritability,
craving, dysphoria, and insomnia.®'

Regular marijuana use resuits in physical problems as well. It is
associated with increased incidence of symptoms of chronic bron-
chitis and increased rates of respiratory tract infections and pneu-
mania. Preliminary research points to an association between mari-
juana use and myocardial infarction, stroke, and peripheral vascular
disease.52

Evaluation of a Patient for Medical Marijuana
Certification

Patient reguests for medical marijuana are now common in
clinical practice. Determining 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 known to be responsive to marijuana or
cannabinoids based on high-guality evidence such as randomized
clinical trials. Before receiving marijuana, patients should have
undergone adequate trials of other evidence-based treatments,
Medicat 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 seeking medical marifuana
certification or they may be already using marfjuana, 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 medicat care with the assistance of a medical mari-
juana cliric.

Medical marifuana evaluations should be comprehensive as-
sessments thatinghude risle-benefit discussions. Certifications should
only be written by physicians who have thoroughly assessed a pa-
tient, know him or herwell, and have a full understanding of the pa-
tient’s debilitating condition requiring treatment. If the certifica-
tion does not come from the patient's primary care physician or the
specialist treating the debilitating condition, it is essential for the cer-
tifying physician to communicate with the patient's other health care
clinicians in the same manner as any other specialists would be ex-
pectedto.

The clinical evaluation should start with the patient express-
ing how they think medical marijuana wiil be helpful to treat their
medical condition. The physician 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
marijuana or cannabinoids as pharmacotherapy for the debilitat-
ing conditicn 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 marijuana.5®

If the physician decides to write the certification for medical
marijuana, a discussion of marijuana’s federal legal status and that
state's regulations must follow. According to the US government,
marijuanais anillegal drug that is classified as Schedule | under the
Controlled Substances Act, meaning that it has no currently ac-
cepted medical use and a high potential for abuse. 5* Marijuana's sta-
tus as a Schedule | substance that is illegal according to the federat
government is the reason that physicians cannot prescribe medicai
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
marijuana tothestates and not enforce the federal statute, the fed-
eral stance on marijuana stillis a cause for concern for some physi-
cians who are considering recommending medical marijuana as a
treatment or aligning with medical marijuana dispensaries or treat-
ment centers.

The medicat marijuana certification must state the medicat
condition that the physician believes 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 Clinical Trials Beyond Current FDA Indications for Cannabinaids®
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Table 3. Randomized Clinical Trials Beyond Current FDA Indications for Cannabinoids® (continued)
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Abbreviations: MRS, numerical rating scale; OCE. oral cannabis extract; THC,
§-9-tetrahydrocannabingt; VAS, visual analog scale.

3 Randomized clinical trials are graded as level 2 evidence (level 1includas

systernatic reviews of randomized clinical trials) according to the Oxford
Centre for Evidence-Based Medicine 2011 levels of evidence,

ractical Considéerations for Medical Marijuana:

“requirgmients of th e laws

which medical marijuana is the treatment and a recommended
amount per 60-clay period. The amount shoutd be estimated
from the route of administration and the anticipated number of
treatments per day. Patients receive advice on which marfjuana
species or 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, close
follow-up with the physician is imperative, as it would be with any
medications having significant adverse effects and abuse poten-
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tial. The patient should be seen in follow-up within a month's tima
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 clinical situation.

Patients requesting medical marijuana may already be taking
opioids for chronic pain. Inthese instances, narcotics contracts may
be in effect as an additional safeguard to mitigate the potential for
abuse. Physicians recommending medical marijuana to these pa-
tients can use the narcotics contract to their advantage becausein
additionto the patient specifying where her or she will fill narcotics
prescriptions, the patient ¢an be asled to specify where ke or she
will obtatn marijuana. The contract may also stipulfate that random
urine drug screening results positive for substances other than the
prescribed opioids and recommended medical marijuana may be
grounds for discharge.

[
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-
cians used multiple modalities including muitiple medications
resulting in limited pain contreol before Mr Z considered medical
marijuana 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 1 of the criteria listed in the Box:
he has a debilitating condition that data suggest may respond 1o mari-
juana, he has had multiple failed treatment trials of first- and second-
line medications, his anxiety disorder appears to be dinically stable,
and he resides in Massachusetts, astate with an active medlical 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 My Z had a
discussion with his primary care physician prior to abtaining a
medical marijuana 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 Z's medicat history of
anxiety. This anxiety, which appears to be clinically stable naw,
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 cornposition and quality control} medica-
tion under the close supervision of Mr Z's primary care physician.
He went to a specialty medical marijuana clinic, however, and 4 to
6 weelss elapsed without follow-up prior to Mr Z riotifying his pri-
mary care physician that he was taking a medication with poten-
tially significant adverse effects. This lack of follow-1gp is one of
the major concerns about specialty medical marijuana clinics that
often certify large 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 communicate with all other health care profes-
sionals delivering care that may be affected by a patient’s use of
medical marijuana.

Initiation of medical marijuana pharmacotherapy by patients be-
fore consulting their physician is becoming more comman as addi-
tional states enact medicalmarijuana laws. These patients, along with
others contemnplating medical marijuana 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 cannabineids are approved for ad-
ditional medical indications, the question of the role of medical mari-
juarta 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.

o i i
Questions and Discussion

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

DR HILL Bifferent strains may have different effects because of
their THC and cannabidiol content and differing ratios of THC to
cannabidiol in the strain.%* Just as different people may respond
differently to the same drug, some may report better results from
a particular strain than other people might. Medical marijuara dis-
pensaries may malce claims about certain strains being useful for
particular fllnesses, but those ¢laims are theoretical or anecdotal
in nature and may be made with marleting in mind.
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QUESTION As it stands right row in Massachusetts, can any phy-
sician write 2 medical marijuans certification? What if a 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 and in every other state with medi-
cal marijuana laws, any physician can write a medical marijuana cer-
tification for any medical indication they choose, provided the phy-
sician has completed the requisite training.5® This teaining usually
consists of a few hours of continuing medical education activities
related to the risks and henefits of marijuana.

QUESTION |n Massachusetts, the state allows the certifying phy-
sician to stipulate how much medlical marijuana a patient may pos-
sess in a 60-day period, and the recormmended 60-day supply of
marijuana 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 rationale 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.8” 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 need 0.5 to 1oz of
matijuana per month. Although no one wants to keep a medica-
tion away frorn 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 malee 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.® Desing 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.5? Dosing is determined for an individual patient
using a titration process. The marijuana dose is increased until the
desired clinical effect—pain relief in Mr Z's case—is achieved. The
necessary dose is highly dependent on the THC concentration of
the marijuana being used. If using a vaporizer to heat the plant
material into a vapor for inhalation, a patient should start with a
singie inhalation of marijuana vapor and monitor for effect. If 20
minutes pass with no effect, the patient may take 2 inhalations
consecutively, then menitor for another 20 minutes. Inhalations
are spaced cut 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 cannabineid medications and medical
marijuana?

DR HILL No insurance companies cover medical marijuana, and
there has not been any movement toward increased coverage by
insurance companies. The cannabinoids dronabinol and nabilone
are expensive medications that are covered by insurance compa-
nies for their FDA indications as welt as for other indications ena
case-by-case basis.
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Conclusions

Medical marijuana useis nowcommonin dlinical practice, anditis criti-
cal for physicians to understand both the scientific rationale and the
practical implications of medical marijuana laws. Medical marijuana
and cannabinoids have significant health risks as wefl as many poten-
tial medical benefits. While meclical marijuanahasbeen at times acon-
troversial and contentious issue, physicians have a responsibility to
provide evidence-based guidance on thisimportant issue.
» With more states enacting medical marijuana laws, it is impera-
tive for physidians to understand both the scientificrationale and
the practical implications of medical marijuana laws.
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