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Petition to Add a Medical Condition, Medical Treatment or
Disease to the List of Debilitating Conditions

INSTRUCTIONS: Please complete each section of this Petition and attach all supportive documents. All attachments must
include a title referencing the Section letter to which it responds. Any Petition that is not fully or properly completed will not
be submitted to the Board of Physicians.

Please Note: Any individually identifiable health information contained in a Petition shall be confidential and shall not
be subject to disclosure under the Freedom of Information Act, as defined in section 1-200, Connecticut General

Statutes.

Section A: Petitioner’s Information

Home Aiiliii “ Iicluding Apartment or Suite #):
City: State: | Zip Code:
c |

E-mail Address:

Section B: Medical Condition, Medical Treatment or Disease

Please specify the medical condition, medical treatment or disease that you are seeking to add to the list of
debilitating medical conditions under the Act. Be as precise as possible in identifying the condition, treatment or
disease.

Fibromyalgia

Section C: Background

Provide information evidencing the extent to which the condition, treatment or disease is generally accepted by
the medical community and other experts as a valid, existing medical condition, medical treatment or discase.

¢ Attach a comprehensive definition from a recognized medical source.
e Attach additional pages as needed.

See Odipche d

Section D: Negative Effects of Current Treatment

[f you claim a trcatment, that has been prescribed for your condition causes you to suffer (i.e. severe or chronic
pain, spasticity, etc.), provide information regarding the extent to which such treatment is generally accepted by
the medical community and other experts as a valid treatment for your debilitating condition.

¢ Attach additional pages as necessary.
e Ifnot applicable, please indicate N/A.

>ee Adachool
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Section E: Negative Effects of Condition or Treatment

Provide information regarding the extent to which the condition or the treatments thereof cause severe or chronic pain.
severe nausea, spasticity or otherwise substantially limits one or more major lifc activitics.

e Attach additional pages as necessary.

S0, (Minched

Section F: Conventional Therapies

Provide information regarding the availability of conventional medical therapies, other than those that cause
suffering, to alleviate suffering caused by the condition or the treatment thereof.

e Attach additional pages as necessary.

See  Mached

Section G: General Evidence of Support for Medical Marijuana Treatment

Provide evidence, generally accepted among the medical community and other experts, that supports a finding
that the usc of marijuana alleviates suffering caused by the condition or the treatment thercof,

e Attach additional pages as necessary.

See OHnchad

Section H: Scientific Evidence of Support for Medical Marijuana Treatment

Provide any information or studies regarding any beneficial or adverse effects from the use of marijuana in
patients with the condition, treatment or discasc that is the subject of the petition.

e Supporting evidence needs to be from professionally recognized sources such as peer reviewed articles or
professional journals.
e Attach complete copies ot any article or reference, not abstracts.

See ottiche d

Section I: Professional Recommendations for Medical Marijuana Treatment

Attach letters in support of your petition from physicians or other licensed health care protessionals
knowledgeable about the condition, treatment or discasc at issuc.

See_Offachod
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Section J: Submission of Petition

In the event you are unable to answer or provide the required documentation to any of the Sections above
(excluding Section D); provide a detailed explanation indicating what you believe is “good cause” for not doing
S0.

e Attach additional pages as necessary.

See. GHathoAd

I hereby certify that the above information is correct and complete.

My signature below attests that the information provided in this petition is true and that the attached documents
arc authentic. I formally request that the commissioner present my petition and all supporting evidence to the
Board of Physicians for consideration.

Signal Date Signed:

L 10/7](Ce.
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Section A: Petitioner’s Information
See attached form

Section B: Medical Condition, Medical Treatment or Disease
Fibromyalgia

Section C: Background
See attached:

Fibromyalgia is a chronic medical condition that includes widespread pain and
tenderness among other symptoms. Fibromyalgia like arthritis can cause significant pain
and fatigue that can interfere with the activities of daily living and negatively impact the
quality of an individual’s life. Other symptoms of Fibromyalgia include
cognitive/memory problems; sleep disturbances, stiffness, headaches, irritable bowel
syndrome, painful menstrual periods, numbness or tingling of the extremities, restless leg
syndrome, and sensitivity to temperature, loud noises or bright lights.

Section D: Negative Effects of Current Treatment
See Attached:

There are only three medications that have been approved by the FDA for the
treatment of fibromyalgia, duloxetine (Cymbalta), milnacipran (Savella) and pregabalin
(Lyrica). The limited number of approved drugs makes it difficult to treat individuals
who do not tolerate these medications and who cannot live with the side effects.

Section E: Negative Effects of Condition or Treatment

See Attached: PDFs of the PubMed Health information on these medications and their
side effects

The side affects of the three FDA approved medication for fibromyalgia are as
follows:

Duloxetine:

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or
tingling in your mouth or throat, chest tightness, trouble breathing

Blistering, peeling, red skin rash

Confusion, weakness, muscle twitching

Dark urine or pale stools, nausea, vomiting, loss of appetite, stomach pain, yellow
skin or eyes

Decrease in how much or how often you urinate

Eye pain, vision changes, seeing halos around lights

Feeling more energetic than usual

Lightheadedness, dizziness, or fainting

Restlessness, fever, fast heartbeat, sweating, muscle spasms, diarrhea, seeing or
hearing things that are not there

Unusual moods or behaviors, worsening depression, thoughts about hurting
yourself, trouble sleeping



Unusual bleeding or bruising
Decrease in appetite or weight
Dry mouth, constipation, mild nausea
Unusual drowsiness or tiredness

Milnacipran

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or
tingling in your mouth or throat, chest tightness, trouble breathing

Anxiety, restlessness, fever, sweating, muscle spasms, nausea, vomiting, diarrhea,
seeing or hearing things that are not there

Blistering, peeling, red skin rash

Confusion, weakness, and muscle twitching

Dark urine or pale stools, nausea, vomiting, loss of appetite, stomach pain, yellow
skin or eyes

Eye pain, vision changes, seeing halos around lights

Fast, pounding, or uneven heartbeat or pulse

Increased energy, racing thoughts, reckless behavior, talking more than usual

Seizures or tremors

Unusual behavior or thoughts about hurting yourself or others

Unusual bleeding or bruising

Constipation, nausea, vomiting

Increased sweating

Mild headache, dizziness, trouble sleeping

Problems with urination or sex

Warmth or redness in your face, neck, arms, or upper chest
Pregabalin

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or
tingling in your mouth or throat, chest tightness, trouble breathing

Blistering, peeling, red skin rash

Blurry or double vision

Fever, chills, cough, sore throat, and body aches

Muscle pain, tenderness, or weakness, fever, or general ill feeling

Rapid weight gain, swelling in your hands, ankles, or feet

Severe dizziness or drowsiness

Sudden mood changes, unusual thoughts or behavior such as extreme happiness
or depression

Suicidal thoughts

Swelling in your throat, head, or neck

Uneven heartbeat

Unusual bleeding, bruising, or weakness

Confusion, trouble concentrating

Constipation

Dry mouth

Section F: Conventional Therapies



See Attached: Pub Med Health Reports and Questions and Answers on
Fibromyalgia

As there are only three medications to help control the symptoms of fibromyalgia
and they can all cause nausea and adverse side effects it is difficult to manage the pain,
depression and anxiety associate with fibromyalgia enough to incorporate the other
therapies that can be beneficial to individuals diagnosed with fibromyalgia. These include
exercise, improving sleep, and physical therapy. Also in some cases NSAID pain
relievers can be helpful but only for the pain relief aspect not the anti-inflammatory
properties. NSAIDs have been shown to have adverse side effects and can be
contraindicated in many situations.

Section G: General Evidence of Support for Medical Marijuana Treatment
See Attached: 25 Legal Medical Marijuana States.

Medical marijuana is helpful in reliving chronic pain, anxiety and depression as
well as helping with appetite and nausea all of which would be beneficial to individuals
either as an individual treatment or in combination with the traditionally accepted
medications and treatments of fibromyalgia. Also marijuana has been shown to increase
relaxation, which can help with muscle pain, and sleep, which will increase overall health
and promote well-being.

Of the states that have legalized medical marijuana use 7 of 25, list chronic or
severe pain as qualifying medical conditions for the use of medical marijuana. These
states include; Alaska, Arizona, California, Maryland, Michigan, Montana, New Mexico,

Of the states that have legalized medical marijuana use 2 of 25, list fibromyalgia
specifically. Illinois and Ohio have both already recognized the benefits of medical
marijuana for the treatment of fibromyalgia.

Section H: Scientific Evidence of Support for Medical Marijuana Treatment
See Attached:

Section I: Section J: Good Cause for Missing Sections

I have spoken to multiple doctors about medical marijuana as an option for
treatment for fibromyalgia in conjunction with anxiety and depression however none of
them had an experience with this as none of those conditions are on the list of legally
approved conditions in the state of Connecticut. While my rheumatologist encouraged me
to reach out and try to find a doctor with information on marijuana and fibromyalgia it
has been very difficult if not impossible in Connecticut as it is not legal for patients to use
marijuana for fibromyalgia. None of the medical professionals I spoke with could write
letters or provide supporting evidence as none of them have encountered this particular
situation and I am limited to the area I live in as far as medical professionals. I believe
that the situation and the question of legality is a major roadblock in getting a medical



professional to write supporting something as many will not write supporting something
they do not personally have evidence of.
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While there is no cure for fibromyalgia, a variety of medications

can help control symptoms. Exercise, relaxation and stress-
reduction measures also may help.
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We want to hear from you

Questions and Answers about
Fibromyalgia

July 2014

This publication contains general information
about fibromyalgia. It describes what
fibromyalgia is, who gets it, and what causes
it. It also explains how fibromyalgia is
diagnosed and treated. At the end is a list of
key words to help you understand the terms
used in this publication. If you have further
questions after reading this publication, you
may wish to discuss them with your doctor.

What Is Fibromyalgia?

Fibromyalgia syndrome is a common and
chronic disorder characterized by widespread
pain, diffuse tenderness, and a number of
other symptoms. The word “fibromyalgia”
comes from the Latin term for fibrous tissue
(fibro) and the Greek ones for muscle (myo)
and pain (algia).

Although fibromyalgia is often considered an
arthritis-related condition, it is not truly a form
of arthritis (a disease of the joints) because it
does not cause inflammation or damage to
the joints, muscles, or other tissues. Like
arthritis, however, fibromyalgia can cause
significant pain and fatigue, and it can
interfere with a person’s ability to carry on
daily activities. Also like arthritis, fiboromyalgia
is considered a rheumatic condition, a
medical condition that impairs the joints
and/or soft tissues and causes chronic pain.

o Who Gets Fibromyalgia?

e What Causes Fibromyalgia?

e How Is Fibromyalgia Diagnosed?

e How Is Fibromyalgia Treated?

e Will Fibromyalgia Get Better With
Time?

e What Can | Do to Try to Feel Better?
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e What Research Is Being Conducted
on Fibromyalgia?

e Where Can People Find More
Information About Fibromyalgia?

e Key Words

Information Box

e Tips for Good Sleep

In addition to pain and fatigue, people who
have fibromyalgia may experience a variety
of other symptoms including:

e cognitive and memory problems
(sometimes referred to as “fibro fog”)

e sleep disturbances

e morning stiffness

e headaches

e irritable bowel syndrome
e painful menstrual periods

e numbness or tingling of the
extremities

e restless legs syndrome
e temperature sensitivity

e sensitivity to loud noises or bright
lights.

A person may have two or more coexisting
chronic pain conditions. Such conditions can
include chronic fatigue syndrome,
endometriosis, fibromyalgia, inflammatory
bowel disease, interstitial cystitis,
temporomandibular joint dysfunction, and
vulvodynia. It is not known whether these
disorders share a common cause.

Who Gets Fibromyalgia?

Scientists estimate that fibromyalgia affects 5

million Americans age 18 or older." For
unknown reasons, between 80 and 90
percent of those diagnosed with fibromyalgia
are women; however, men and children also
can be affected. Most people are diagnosed
during middle age, although the symptoms
often become present earlier in life.

TLawrence RC, Felson DT, Helmick CG,
Arnold LM, Choi H, Deyo RA, Gabriel S,
Hirsch R, Hochberg MC, Hunder GG, Jordan
JM, Katz JN, Kremers HM, Wolfe F; National
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Arthritis Data Workgroup. Estimates of the
prevalence of arthritis and other rheumatic
conditions in the United States. Part II.
Arthritis Rheum. 2008 Jan;58(1):26-35.

People with certain rheumatic diseases, such
as rheumatoid arthritis, systemic lupus
erythematosus (commonly called lupus), or
ankylosing spondylitis (spinal arthritis) may
be more likely to have fibromyalgia, too.

Several studies indicate that women who
have a family member with fibromyalgia are
more likely to have fibromyalgia themselves,
but the exact reason for this—whether it is
heredity, shared environmental factors, or
both—is unknown. Researchers are trying to
determine whether variations in certain
genes cause some people to be more
sensitive to stimuli, which lead to pain
syndromes. (See “What Research |s Being
Conducted on Fibromyalgia?”)

What Causes Fibromyalgia?

The causes of fibromyalgia are unknown, but
there are probably a number of factors
involved. Many people associate the
development of fibromyalgia with a physically
or emotionally stressful or traumatic event,
such as an automobile accident. Some
connect it to repetitive injuries. Others link it
to an illness. For others, fibromyalgia seems
to occur spontaneously.

Many researchers are examining other
causes, including problems with how the
central nervous system (the brain and spinal
cord) processes pain.

Some scientists speculate that a person’s
genes may regulate the way his or her body
processes painful stimuli. According to this
theory, people with fiboromyalgia may have a
gene or genes that cause them to react
strongly to stimuli that most people would not
perceive as painful. There have already been
several genes identified that occur more
commonly in fibromyalgia patients, and
NIAMS-supported researchers are currently
looking at other possibilities.

How Is Fibromyalgia Diagnosed?

Research shows that people with
fibromyalgia typically see many doctors
before receiving the diagnosis. One reason
for this may be that pain and fatigue, the
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main symptoms of fibromyalgia, overlap with
those of many other conditions. Therefore,
doctors often have to rule out other potential
causes of these symptoms before making a
diagnosis of fibromyalgia. Another reason is
that there are currently no diagnostic
laboratory tests for fibromyalgia; standard
laboratory tests fail to reveal a physiologic
reason for pain. Because there is no
generally accepted, objective test for
fibromyalgia, some doctors unfortunately
may conclude a patient’s pain is not real, or
they may tell the patient there is little they
can do.

A doctor familiar with fiboromyalgia, however,
can make a diagnosis based on criteria
established by the American College of
Rheumatology (ACR): a history of
widespread pain lasting more than 3 months,
and other general physical symptoms
including fatigue, waking unrefreshed, and
cognitive (memory or thought) problems. In
making the diagnosis, doctors consider the
number of areas throughout the body in
which the patient has had pain in the past
week.

How Is Fibromyalgia Treated?

Fibromyalgia can be difficult to treat. Not all
doctors are familiar with fibromyalgia and its
treatment, so it is important to find a doctor
who is. Many family physicians, general
internists, or rheumatologists (doctors who
specialize in arthritis and other conditions
that affect the joints or soft tissues) can treat
fibromyalgia.

Fibromyalgia treatment often requires a team
approach, with your doctor, a physical
therapist, possibly other health professionals,
and most importantly, yourself, all playing an
active role. It can be hard to assemble this
team, and you may struggle to find the right
professionals to treat you. When you do,
however, the combined expertise of these
various professionals can help you improve
your quality of life.

You may find several members of the
treatment team you need at a clinic. There
are pain clinics that specialize in pain and
rheumatology clinics that specialize in
arthritis and other rheumatic diseases,
including fibromyalgia.

Only three medications, duloxetine,



milnacipran, and pregabalin are approved by
the U.S. Food and Drug Administration (FDA)

for the treatment of fibromyalgia.2 Duloxetine
was originally developed for and is still used
to treat depression. Milnacipran is similar to a
drug used to treat depression but is FDA
approved only for fibromyalgia. Pregaballin is
a medication developed to treat neuropathic
pain (chronic pain caused by damage to the
nervous system).

Doctors also treat fibromyalgia with a variety
of other medications developed and
approved for other purposes.

2All medicines can have side effects. Some
medicines and side effects are mentioned in
this publication. Some side effects may be
more severe than others. You should review
the package insert that comes with your
medicine and ask your health care provider
or pharmacist if you have any questions
about the possible side effects.

Analgesics

Analgesics are painkillers. They range from
over-the-counter products to prescription
medicines. For a subset of people with
fibromyalgia, narcotic medications are
prescribed for severe muscle pain. However,
there is no solid evidence showing that for
most people narcotics actually work to treat
the chronic pain of fibromyalgia, and most
doctors hesitate to prescribe them for long-
term use because of the potential that the
person taking them will become physically or
psychologically dependent on them.

Nonsteroidal Anti-Inflammatory Drugs
(NSAIDs)

As their name implies, nonsteroidal anti-
inflammatory drugs, including aspirin,
ibuprofen, and naproxen sodium, are used to
treat inflammation.2 Although inflammation is
not a symptom of fibromyalgia, NSAIDs also
relieve pain. The drugs work by inhibiting
substances in the body called
prostaglandins, which play a role in pain and
inflammation. These medications, some of
which are available without a prescription,
may help ease the muscle aches of
fibromyalgia. They may also relieve
menstrual cramps and the headaches often
associated with fibromyalgia.
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3 Warning: Side effects of NSAIDs include
stomach problems; skin rashes; high blood
pressure; fluid retention; and liver, kidney,
and heart problems. The longer a person
uses NSAIDs, the more likely he or she is to
have side effects, ranging from mild to
serious. Many other drugs cannot be taken
when a patient is being treated with NSAIDs,
because NSAIDs alter the way the body uses
or eliminates these other drugs. Check with
your health care provider or pharmacist
before you take NSAIDs. NSAIDs should
only be used at the lowest dose possible for
the shortest time needed.

Complementary and Alternative
Therapies

Many people with fibromyalgia also report
varying degrees of success with
complementary and alternative therapies,
including massage, movement therapies
(such as Pilates and the Feldenkrais
method), chiropractic treatments,
acupuncture, and various herbs and dietary
supplements for different fibromyalgia
symptoms. (For more information on
complementary and alternative therapies,
contact the National Center for
Complementary and Alternative Medicine.
See “Where Can People Find More
Information About Fibromyalgia?”)

Although some of these supplements are
being studied for fibromyalgia, there is little, if
any, scientific proof yet that they help. FDA
does not regulate the sale of dietary
supplements, so information about side
effects, proper dosage, and the amount of a
preparation’s active ingredients may not be
well known. If you are using or would like to
try a complementary or alternative therapy,
you should first speak with your doctor, who
may know more about the therapy’s
effectiveness, as well as whether it is safe to
try in combination with your medications.

Will Fibromyalgia Get Better With
Time?

Fibromyalgia is a chronic condition, meaning
it lasts a long time—possibly a lifetime.
However, it may be comforting to know that
fibromyalgia is not a progressive disease. It
is never fatal, and it will not cause damage to
the joints, muscles, or internal organs. In
many people, the condition does improve
over time.
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What Can | Do to Try to Feel Better?

Besides taking medicine prescribed by your
doctor, there are many things you can do to
minimize the impact of fibromyalgia on your
life. These include:

o Getting enough sleep. Getting
enough sleep and the right kind of
sleep can help ease the pain and
fatigue of fibromyalgia (see “Tips for
Good Sleep”). Even so, many people
with fibromyalgia have problems such
as pain, restless legs syndrome, or
brainwave irregularities that interfere
with restful sleep. It is important to
discuss any sleep problems with your
doctor, who can prescribe or
recommend treatment for them.

e Exercising. Although pain and
fatigue may make exercise and daily
activities difficult, it is crucial to be as
physically active as possible.
Research has repeatedly shown that
regular exercise is one of the most
effective treatments for fibromyalgia.
People who have too much pain or
fatigue to do vigorous exercise should
begin with walking or other gentle
exercise and build their endurance
and intensity slowly.

e Making changes at work. Most
people with fiboromyalgia continue to
work, but they may have to make big
changes to do so. For example, some
people cut down the number of hours
they work, switch to a less
demanding job, or adapt a current
job. If you face obstacles at work,
such as an uncomfortable desk chair
that leaves your back aching or
difficulty lifting heavy boxes or files,
your employer may make adaptations
that will enable you to keep your job.
An occupational therapist can help
you design a more comfortable
workstation or find more efficient and
less painful ways to lift.

e Eating well. Although some people
with fibromyalgia report feeling better
when they eat or avoid certain foods,
no specific diet has been proven to
influence fibromyalgia. Of course, it is
important to have a healthy, balanced
diet. Not only will proper nutrition give
you more energy and make you
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generally feel better, it will also help
you avoid other health problems.

Tips for Good Sleep

e Keep regular sleep habits.
Try to get to bed at the
same time and get up at
the same time every day
—even on weekends and
vacations.

e Avoid caffeine and alcohol
in the late afternoon and
evening. If consumed too
close to bedtime, the
caffeine in coffee, soft
drinks, chocolate, and
some medications can
keep you from sleeping or
sleeping soundly. Even
though it can make you
feel sleepy, drinking
alcohol around bedtime
also can disturb sleep.

e Time your exercise.
Regular daytime exercise
can improve nighttime
sleep. But avoid
exercising within 3 hours
of bedtime, which actually
can be stimulating,
keeping you awake.

e Avoid daytime naps.
Sleeping in the afternoon
can interfere with
nighttime sleep. If you feel
you cannot get by without
a nap, set an alarm for 1
hour. When it goes off, get
up and start moving.

e Reserve your bed for
sleeping. Watching the
late news, reading a
suspense novel, or
working on your laptop in
bed can stimulate you,
making it hard to sleep.

e Keep your bedroom dark,
quiet, and cool.

e Avoid liquids and spicy
meals before bed.
Heartburn and late-night
trips to the bathroom are
not conducive to good




sleep.

e Wind down before bed.
Avoid working right up to
bedtime. Do relaxing
activities, such as listening
to soft music or taking a
warm bath, that get you
ready to sleep. (A warm
bath also may soothe
aching muscles.)

What Research Is Being Conducted
on Fibromyalgia?

The National Institute of Arthritis and
Musculoskeletal and Skin Diseases (NIAMS)
sponsors research that will improve
scientists’ understanding of the specific
problems that cause or accompany
fibromyalgia, in turn helping them develop
better ways to diagnose, treat, and prevent
this syndrome.

The research on fibromyalgia supported by
the NIAMS covers a broad spectrum, ranging
from basic laboratory research to studies of
medications and interventions designed to
encourage behaviors that reduce pain and
change behaviors that worsen or perpetuate
pain.

Following are descriptions of some of the
promising research now being conducted:

Understanding pain. Research suggests
that fibromyalgia is caused by a problem in
how the body processes pain, or more
precisely, a hypersensitivity to stimuli that
normally are not painful. Therefore, several
National Institutes of Health (NIH)-supported
researchers are focusing on ways the body
processes pain to better understand why
people with fiboromyalgia have increased pain
sensitivity. These studies include:

e The establishment of a tissue bank of
brain and spinal cord tissue to study
fibromyalgia and to determine the
extent to which chronic pain in
fibromyalgia patients is associated
with the activation of cells in the
nervous system and the production of
chemical messengers, called
cytokines, that regulate immune cell
function.



e The use of imaging methods to
evaluate the status of central nervous
system responses in patients
diagnosed with fibromyalgia
compared with those diagnosed with
another chronic pain disorder and
pain-free controls.

e An investigation to understand how
the activation of immune cells from
peripheral and central nervous
system sources trigger a cascade of
events leading to the activation of
nerve cells, chronic pain, and the
dysregulation of the effects of
analgesic drugs against pain.

e An intensive evaluation of twins in
which one of the pair has chronic
widespread pain and the other does
not, along with twins in which neither
of the pair has chronic pain, to help
researchers assess physiological
similarities and differences in those
with and without chronic pain and
whether those differences are caused
by genetics or environment.

e A study examining the use of
cognitive behavioral therapy in pain
patients, which researchers hope will
advance their knowledge of the role
of psychological factors in chronic
pain as well as a new treatment
option for fibromyalgia.

e The Patient-Reported Outcomes
Measurement Information System
(PROMIS) initiative. The PROMIS
initiative is researching and
developing new ways to measure
patient-reported outcomes (PROs),
such as pain, fatigue, physical
functioning, emotional distress, and
social role participation that have a
major impact on quality of life across
a variety of chronic diseases. The
goal of this initiative is to improve the
reporting and quantification of
changes in PROs. The NIAMS
supports an effort to develop
PROMIS specifically for use in
patients with fibromyalgia.

Improving Symptoms. A better
understanding of fibromyalgia and the
mechanisms involved in chronic pain are
enabling researchers to find effective
treatments for it. Some of the most promising



lines of research in this area include the
following:

¢ Increasing exercise. Although
fibromyalgia is often associated with
fatigue that makes exercise difficult,
regular exercise has been shown to
be one of the most beneficial
treatments for the condition.
Researchers are trying to determine
whether increasing lifestyle physical
activity (that is, adding more exercise
such as walking up stairs instead of
taking the elevator) throughout the
day produces similar benefits to
exercise for fibromyalgia, improving
symptoms such as pain, fatigue, and
tenderness. Scientists are also
examining the potential mechanisms
by which lifestyle physical activity
might influence symptoms. Other
research supported by the NIAMS is
examining the effectiveness of a
simplified form of Tai Chi on pain and
other measures such as sleep quality,
fatigue, anxiety, and depression.

NIAMS-supported research is also
examining ways to help people
maintain helpful exercise programs.
Because many people with
fibromyalgia associate increased
exercise with increased pain, doctors
and therapists often have a difficult
time getting patients to stick with their
exercise program. The new research
is examining patients’ fears that
cause them to avoid exercise as well
as behavioral therapies to reduce
fears and help them maintain
exercise.

e Improving sleep. Researchers
supported by the NIAMS are
investigating ways to improve sleep
for people with fibromyalgia whose
sleep problems persist despite
treatment with medications. One
team has observed that fibromyalgia
patients with persistent sleep
problems share characteristics with
people who have sleep-disordered
breathing—a group of disorders, the
most common of which is the
obstructive sleep apnea,
characterized by pauses in breathing
during sleep. These researchers are
studying whether continuous positive



airway pressure (CPAP, a therapy
administered by a machine that
increases air pressure in the throat to
hold it open during sleep) might
improve the symptoms of
fibromyalgia.

Other groups of researchers are
examining the link between sleep
disturbance and chronic pain in
fibromyalgia and are studying
whether behavioral therapy for
insomnia might improve fibromyalgia
symptoms.

More information on research is available
from the following resources:

e National Institutes of Health (NIH)
Clinical Research Trials and You
was designed to help people learn
more about clinical trials, why they
matter, and how to participate.
Visitors to the website will find
information about the basics of
participating in a clinical trial, first-
hand stories from clinical trial
volunteers, explanations from
researchers, and links on how to
search for a trial or enroll in a
research-matching program.

e ClinicalTrials.gov offers up-to-date
information for locating federally and
privately supported clinical trials for a
wide range of diseases and
conditions.

e NIH RePORTER is an electronic tool
that allows users to search a
repository of both intramural and
extramural NIH-funded research
projects from the past 25 years and
access publications (since 1985) and
patents resulting from NIH funding.

e PubMed is a free service of the U.S.
National Library of Medicine that lets
you search millions of journal
citations and abstracts in the fields of
medicine, nursing, dentistry,
veterinary medicine, the health care
system, and preclinical sciences.

Where Can People Find More
Information About Fibromyalgia?

National Institute of Arthritis and
Musculoskeletal and Skin Diseases
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(NIAMS)
Information Clearinghouse
National Institutes of Health

1 AMS Circle

Bethesda, MD 20892-3675

Phone: 301-495-4484

Toll free: 877-22-NIAMS (877-226-4267)
TTY: 301-565-2966

Fax: 301-718-6366

Email: NIAMSinfo@mail.nih.gov
Website: https://www.niams.nih.gov

If you need more information about available
resources in your language or another
language, please visit our website or contact
the NIAMS Information Clearinghouse at
NIAMSinfo@mail.nih.gov.

Other Resources

National Center for Complementary and
Integrative Health

National Institutes of Health

Website: https://nccih.nih.gov/

American College of Rheumatology
Website: http://www.rheumatology.org

Advocates for Fibromyalgia Funding,
Treatment, Education, and Research

Website: http://www.affter.org
Fibromyalgia Network

Website: http://www.fmnetnews.com
National Fibromyalgia Association
Website: http://www.fmaware.org
National Fibromyalgia Partnership, Inc.
Website: http://www.fmpartnership.org
Arthritis Foundation

Website: http://www.arthritis.org
Key Words

Adrenal glands. A pair of endocrine glands
located on the surface of the kidneys. The
adrenal glands produce corticosteroid
hormones such as cortisol, aldosterone, and
the reproductive hormones.

Analgesic. A medication or treatment that
relieves pain.
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Arthritis. Literally means joint inflammation
but is often used to indicate a group of more
than 100 rheumatic diseases. These
diseases affect not only the joints but also
other connective tissues of the body,
including important supporting structures
such as muscles, tendons, and ligaments, as
well as the protective covering of internal
organs.

Chronic disease. An illness that lasts for a
long time, often a lifetime.

Connective tissue. The supporting
framework of the body and its internal
organs.

Cortisol. A hormone produced by the
adrenal cortex, important for normal
carbohydrate metabolism and for a healthy
response to stress.

Fibromyalgia. A chronic syndrome that
includes a history of widespread pain lasting
more than 3 months and other general
physical symptoms including fatigue, waking
unrefreshed, and cognitive (memory or
thought) problems.

Fibrous capsule. A tough wrapping of
tendons and ligaments that surrounds the
joint.

Inflammation. A characteristic reaction of
tissues to injury or disease. It is marked by
four signs: swelling, redness, heat, and pain.
Inflammation is not a symptom of
fibromyalgia.

Joint. A junction where two bones meet.
Most joints are composed of cartilage, joint
space, fibrous capsule, synovium, and
ligaments.

Ligaments. Bands of cordlike tissue that
connect bone to bone.

Muscle. A structure composed of bundles of
specialized cells that, when stimulated by
nerve impulses, contract and produce
movement.

Nonsteroidal anti-inflammatory drugs
(NSAIDs). A group of drugs, such as aspirin
and aspirin-like drugs, used to reduce
inflammation that causes joint pain, stiffness,
and swelling.

Pituitary gland. A pea-sized gland attached
beneath the hypothalamus at the base of the



skull that secretes many hormones essential
to bodily functioning. The secretion of
pituitary hormones is regulated by chemicals
produced in the hypothalamus.

Sleep disorder. A disorder in which a person
has difficulty achieving restful, restorative
sleep. In addition to other symptoms, people
with fibromyalgia usually have a sleep
disorder.

Tendons. Fibrous cords that connect muscle
to bone.
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Duloxetine (By mouth)

doo-LOX-e-teen

Treats depression, anxiety, diabetic peripheral neuropathy, fibromyalgia, and
chronic muscle or bone pain. This medicine is an SSNRI.

Uses

Uses of This Medicine

Duloxetine is used to treat depression and anxiety. It is also used for pain caused
by nerve damage associated with diabetes (diabetic peripheral neuropathy).

Duloxetine is also used to treat fibromyalgia (muscle pain and stiffness) and
chronic (long-lasting) pain that is related to muscles and bones.

Duloxetine belongs to a group of medicines known as selective serotonin and
norepinephrine reuptake inhibitors (SSNRIs). These medicines are thought to
work by increasing the activity of chemicals called serotonin and norepinephrine
in the brain.

This medicine is available only with your doctor's prescription.

How To Use

Capsule, Delayed Release Capsule

Take your medicine as directed. Your dose may need to be changed several times
to find what works best for you.

Delayed-release capsule: Swallow the capsule whole. Do not crush, chew,
break, or open it.

This medicine should come with a Medication Guide. Ask your pharmacist for a
copy if you do not have one.

Missed dose: Take a dose as soon as you remember. If it is almost time for your
next dose, wait until then and take a regular dose. Do not take extra medicine to
make up for a missed dose.

Store the medicine in a closed container at room temperature, away from heat,
moisture, and direct light.

Drugs and Foods to Avoid

Ask your doctor or pharmacist before using any other medicine, including over-
the-counter medicines, vitamins, and herbal products.

Do not take duloxetine if you have used an MAO inhibitor (MAOI) within the past
14 days. Do not start taking an MAO inhibitor within 5 days of stopping
duloxetine.

Some medicines can affect how duloxetine works. Tell your doctor if you are using
any of the following;:

e Buspirone, fentanyl, lithium, St John's wort, tramadol, tryptophan, or
warfarin

e Diuretic (water pill)

¢ Medicine for heart rhythm problems (including flecainide, propafenone,
quinidine)
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e Triptan medicine to treat migraine headaches

Recent Activi -

e NSAID pain or arthritis medicine (including aspirin, celecoxib, ty

diclofenac, ibuprofen, naproxen) Turn Off Clear
e Other medicine to treat depression or mood disorders (including @ Duloxetine (By mouth)

desipramine, fluoxetine, paroxetine) PubMed Health
¢ Phenothiazine medicine (including chlorpromazine, perphenazine, [E Milnacipran (By mouth)

prochlorperazine, promethazine, thioridazine) PubMed Health

Tell your doctor if you use anything else that makes you sleepy. Some examples See more...

are allergy medicine, narcotic pain medicine, and alcohol.

When Not To Use

This medicine is not right for everyone. Do not use it if you had an allergic
reaction to duloxetine.

Warnings

Tell your doctor if you are pregnant or breastfeeding, or if you have kidney
disease, liver disease, diabetes, digestion problems, glaucoma, heart disease, high
or low blood pressure, or problems with urination. Tell your doctor if you have a
history of seizures, or drug or alcohol addiction.

For some children, teenagers, and young adults, this medicine may increase
mental or emotional problems. This may lead to thoughts of suicide and violence.
Talk with your doctor right away if you have any thoughts or behavior changes
that concern you. Tell your doctor if you or anyone in your family has a history of
bipolar disorder or suicide attempts.

This medicine may cause the following problems:

¢ Serious liver problems

e A serious drug reaction called serotonin syndrome (more likely when
used with certain other medicines)

e Increased risk of bleeding problems
e Serious skin reactions
e Low sodium levels in the blood
This medicine can cause changes in your blood pressure. This may make you dizzy

or drowsy. Do not drive or do anything that could be dangerous until you know
how this medicine affects you. Stand up slowly to avoid falls.

Do not stop using this medicine suddenly. Your doctor will need to slowly
decrease your dose before you stop it completely.

Your doctor will check your progress and the effects of this medicine at regular
visits. Keep all appointments.

Keep all medicine out of the reach of children. Never share your medicine with
anyone.

Possible side effects

Call your doctor right away if you notice any of these side effects:

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or
tingling in your mouth or throat, chest tightness, trouble breathing

Blistering, peeling, red skin rash

Confusion, weakness, muscle twitching
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Dark urine or pale stools, nausea, vomiting, loss of appetite, stomach pain, yellow
skin or eyes

Decrease in how much or how often you urinate
Eye pain, vision changes, seeing halos around lights
Feeling more energetic than usual
Lightheadedness, dizziness, or fainting

Restlessness, fever, fast heartbeat, sweating, muscle spasms, diarrhea, seeing or
hearing things that are not there

Unusual moods or behaviors, worsening depression, thoughts about hurting
yourself, trouble sleeping

Unusual bleeding or bruising

If you notice these less serious side effects, talk with your doctor:
Decrease in appetite or weight

Dry mouth, constipation, mild nausea

Unusual drowsiness or tiredness

If you notice other side effects that you think are caused by this medicine, tell your
doctor.

Call your doctor for medical advice about side effects. You may report side effects
to FDA at 1-800-FDA-1088.

More side effects of this drug

Brand names include

Cymbalta, Irenka

There may be other brand names for this medicine.

More detailed version of this drug page
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IMPORTANT WARNING:

A small number of children, teenagers, and young adults (up to 24 years of age) who took
antidepressants ("mood elevators") such as duloxetine during clinical studies became
suicidal (thinking about harming or killing oneself or planning or trying to do so).
Children, teenagers, and young adults who take antidepressants to treat depression or
other mental illnesses may be more likely to become suicidal than children, teenagers, and
young adults who do not take antidepressants to treat these conditions. However, experts
are not sure about how great this risk is and how much it should be considered in deciding
whether a child or teenager should take an antidepressant. Children younger than 18 years
of age should not normally take duloxetine, but in some cases, a doctor may decide that
duloxetine is the best medication to treat a child's condition.

You should know that your mental health may change in unexpected ways when you take
duloxetine or other antidepressants even if you are an adult over 24 years of age. These
changes may occur even if you do not have a mental illness and you are taking duloxetine
to treat a different type of condition. You may become suicidal, especially at the beginning
of your treatment and any time that your dose is increased or decreased. You, your family,
or caregiver should call your doctor right away if you experience any of the following
symptoms: new or worsening depression; thinking about harming or killing yourself, or
planning or trying to do so; extreme worry; agitation; panic attacks; difficulty falling asleep
or staying asleep; aggressive or hostile behavior; irritability; acting without thinking;
severe restlessness; frenzied abnormal excitement; or any other unusual changes in
behavior. Be sure that your family or caregiver checks on you daily and knows which
symptoms may be serious so they can call the doctor if you are unable to seek treatment
on your own.

Your healthcare provider will want to see you often while you are taking duloxetine,
especially at the beginning of your treatment. Be sure to keep all appointments for office
visits with your doctor.
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The doctor or pharmacist will give you the manufacturer's patient information sheet
(Medication Guide) when you begin treatment with duloxetine. Read the information
carefully and ask your doctor or pharmacist if you have any questions. You also can obtain
the Medication Guide from the FDA website:
http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/UCM096273
[http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/UCM096273] .

No matter your age, before you take an antidepressant, you, your parent, or your caregiver
should talk to your doctor about the risks and benefits of treating your condition with an
antidepressant or with other treatments. You should also talk about the risks and benefits
of not treating your condition. You should know that having depression or another mental
illness greatly increases the risk that you will become suicidal. This risk is higher if you or
anyone in your family has or has ever had bipolar disorder (mood that changes from
depressed to abnormally excited) or mania (frenzied, abnormally excited mood),
depression, or has thought about or attempted suicide. Talk to your doctor about your
condition, symptoms, and personal and family medical history. You and your doctor will
decide what type of treatment is right for you.

Why is this medication prescribed?

Duloxetine is used to treat depression and generalized anxiety disorder (GAD; excessive worry
and tension that disrupts daily life and lasts for 6 months or longer). Duloxetine is also used to
treat pain and tingling caused by diabetic neuropathy (damage to nerves that can develop in
people who have diabetes) and fibromyalgia (a long-lasting condition that may cause pain,
muscle stiffness and tenderness, tiredness, and difficulty falling asleep or staying asleep).
Duloxetine is also used to treat ongoing bone or muscle pain such as lower back pain or
osteoarthritis (joint pain or stiffness that may worsen over time). Duloxetine is in a class of
medications called selective serotonin and norepinephrine reuptake inhibitors (SNRIs). It works
by increasing the amounts of serotonin and norepinephrine, natural substances in the brain
that help maintain mental balance and stop the movement of pain signals in the brain.

How should this medicine be used?

Duloxetine comes as a delayed-release (releases the medication in the intestine to prevent
break-down of the medication by stomach acids) capsule to take by mouth. When duloxetine is
used to treat depression, it is usually taken once or twice a day with or without food. When
duloxetine is used to treat generalized anxiety disorder, the pain of diabetic neuropathy,
fibromyalgia, or ongoing bone or muscle pain, it is usually taken once a day with or without
food. Take duloxetine at around the same time(s) every day. Follow the directions on your
prescription label carefully, and ask your doctor or pharmacist to explain any part you do not
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understand. Take duloxetine exactly as directed. Do not take more or less of it, take it more
often, or take it for a longer time than prescribed by your doctor.

Swallow the delayed-release capsules whole; do not split, chew, or crush them. Do not open

the delayed-release capsules and mix the contents with liquids or sprinkle the contents on
food.

Your doctor may start you on a low dose of medication and increase your dose after one week.

Duloxetine may help control your symptoms but will not cure your condition. It may take 1 to 4
weeks or longer before you feel the full benefit of duloxetine. Continue to take duloxetine even
if you feel well. Do not stop taking duloxetine without talking to your doctor. Your doctor will
probably decrease your dose gradually. If you suddenly stop taking duloxetine, you may
experience withdrawal symptoms such as nausea; vomiting; diarrhea; anxiety; dizziness;
tiredness; headache; pain, burning, numbness, or tingling in the hands or feet; irritability;
difficulty falling asleep or staying asleep; sweating; and nightmares. Tell your doctor if you
experience any of these symptoms when your dose of duloxetine is decreased.

Other uses for this medicine

Duloxetine is also sometimes used to treat stress urinary incontinence (leakage of urine during
physical activity such as coughing, sneezing, laughing, and exercise) in women. Talk to your
doctor about using this medication to treat your condition.

This medication may be prescribed for other uses; ask your doctor or pharmacist for more
information.

What special precautions should | follow?

Before taking duloxetine,

e tell your doctor and pharmacist if you are allergic to duloxetine, any other medications, or
any of the ingredients in duloxetine delayed-release capsules. Ask your doctor or
pharmacist for a list of the ingredients.

e tell your doctor if you are taking thioridazine or a monoamine oxidase (MAO) inhibitor, such
as isocarboxazid (Marplan), linezolid (Zyvox); methylene blue; phenelzine (Nardil), selegiline
(Eldepryl, Emsam, Zelapar), and tranylcypromine (Parnate), or if you have stopped taking an
MAO inhibitor within the past 14 days. Your doctor will probably tell you not to take
duloxetine. If you stop taking duloxetine, you should wait at least 5 days before you start to
take an MAO inhibitor.

e tell your doctor and pharmacist what other prescription and nonprescription medications
and vitamins you are taking or plan to take. Be sure to mention any of the following:
anticoagulants ('‘blood thinners') such as warfarin (Coumadin, Jantoven); antidepressants



such as amitriptyline (Elavil), amoxapine (Asendin), clomipramine (Anafranil), desipramine
(Norpramin), doxepin (Adapin, Sinequan), imipramine (Tofranil), nortriptyline (Aventyl,
Pamelor), protriptyline (Vivactil), and trimipramine (Surmontil); antihistamines; aspirin and
other nonsteroidal anti-inflammatory drugs (NSAIDs) such as ibuprofen (Advil, Motrin) and
naproxen (Aleve, Naprosyn); buspirone; cimetidine (Tagamet); diuretics (‘water pills’);
fentanyl (Abstral, Actiq, Fentora, Onsolis, others); medications for irreqgular heartbeat such
as amiodarone (Cordarone), flecainide (Tambocor), moricizine (Ethmozine), propafenone
(Rythmol), and quinidine (Quinidex); medications for anxiety, high blood pressure, mental
illness, pain, and nausea; propranolol (Inderal); medications for migraine headaches such as
almotriptan (Axert), eletriptan (Relpax), frovatriptan (Frova), naratriptan (Amerge),
rizatriptan (Maxalt), sumatriptan (Imitrex), and zolmitriptan (Zomig); lithium (Eskalith,
Lithobid); proton pump inhibitors such as lansoprazole (Prevacid), omeprazole (Prilosec),
pantoprazole (Protonix), and rabeprazole (Aciphex); quinolone antibiotics such as
ciprofloxacin (Cipro) and enoxacin (Penetrex); sedatives; certain selective serotonin reuptake
inhibitors (SSRIs) such as fluoxetine (Prozac, Sarafem), fluvoxamine (Luvox) and paroxetine
(Paxil); sibutramine (Meridia); sleeping pills; theophylline (Theochron, Theolair); tramadol
(Ultram); and tranquilizers. Many other medications may interact with duloxetine, so be sure
to tell your doctor about all the medications you are taking, even those that do not appear
on this list. Your doctor may need to change the doses of your medications or monitor you
carefully for side effects.

tell your doctor what nutritional supplements and herbal products you are taking, especially
products containing St. John's wort or tryptophan.

tell your doctor if you drink or have ever drunk large amounts of alcohol or if you use or
have ever used street drugs or have ever overused prescription medications. Also tell your
doctor if you have or have ever had a heart attack; high blood pressure; seizures; coronary
artery disease (blockage or narrowing of the blood vessels that lead to the heart); or heart,
liver, or kidney disease. If you have diabetes, be sure to talk to your doctor about how
serious your condition is so your doctor can decide if duloxetine is right for you.

tell your doctor if you are pregnant, especially if you are in the last few months of your
pregnancy, or if you plan to become pregnant or are breast-feeding. If you become
pregnant while taking duloxetine, call your doctor. Duloxetine may cause problems in
newborns following delivery if it is taken during the last months of pregnancy.

if you are having surgery, including dental surgery, tell the doctor or dentist that you are
taking duloxetine.

you should know that duloxetine may make you drowsy, dizzy, or may affect your judgment,
thinking or coordination. Do not drive a car or operate machinery until you know how this
medication affects you.

ask your doctor about the safe use of alcoholic beverages while you are taking duloxetine.
Alcohol can increase the risk of serious side effects from duloxetine.

you should know that duloxetine may cause dizziness, lightheadedness, and fainting when
you get up too quickly from a lying position. This is more common when you first start
taking duloxetine or with an increase in dose. To avoid this problem, get out of bed slowly,
resting your feet on the floor for a few minutes before standing up.



e you should know that duloxetine may cause high blood pressure. You should have your

blood pressure checked before starting treatment and regularly while you are taking this
medication.

¢ you should know that duloxetine may cause angle-closure glaucoma (a condition where the

fluid is suddenly blocked and unable to flow out of the eye causing a quick, severe increase
in eye pressure which may lead to a loss of vision). Talk to your doctor about having an eye
examination before you start taking this medication. If you have nausea, eye pain, changes
in vision, such as seeing colored rings around lights, and swelling or redness in or around
the eye, call your doctor or get emergency medical treatment right away.

What special dietary instructions should | follow?

Unless your doctor tells you otherwise, continue your normal diet.

What should I do if | forget a dose?

Take the missed dose as soon as you remember it. However, if it is almost time for the next
dose, skip the missed dose and continue your regular dosing schedule. Do not take a double
dose to make up for a missed one.

What side effects can this medication cause?

Duloxetine may cause side effects. Tell your doctor if any of these symptoms
are severe or do not go away:

nausea

vomiting
constipation
diarrhea

heartburn

stomach pain
decreased appetite
dry mouth
increased urination
difficulty urinating
sweating or night sweats
dizziness

headache



e tiredness

e weakness

e drowsiness

® muscle pain or cramps

e changes in sexual desire or ability

e uncontrollable shaking of a part of the body

Some side effects can be serious. If you experience any of the following side
effects, or those mentioned in the IMPORTANT WARNING or SPECIAL
PRECAUTIONS section, call your doctor immediately or get emergency medical
treatment:

e unusual bruising or bleeding

e pain in the upper right part of the stomach

e swelling of the abdomen

e itching

e vyellowing of the skin or eyes

e dark colored urine

e |oss of appetite

e extreme tiredness or weakness

e confusion

e flu-like symptoms

e fever, sweating, confusion, fast or irregular heartbeat, and severe muscle stiffness
e fever

e blisters or peeling skin

¢ rash

¢ hives

e difficulty breathing or swallowing

e swelling of the face, throat, tongue, lips, eyes, hands, feet, ankles, or lower legs

e hoarseness

Duloxetine may cause other side effects. Call your doctor if you have any unusual problems



while taking this medication.

If you experience a serious side effect, you or your doctor may send a report to the Food and
Drug Administration's (FDA) MedWatch Adverse Event Reporting program online
(http://www.fda.gov/Safety/MedWatch [http://www.fda.gov/Safety/MedWatch] ) or by phone
(1-800-332-1088).

What should | know about storage and disposal of this medication?

Keep this medication in the container it came in, tightly closed, and out of reach of children.
Store it at room temperature and away from excess heat and moisture (not in the bathroom).

Unneeded medications should be disposed of in special ways to ensure that pets, children, and
other people cannot consume them. However, you should not flush this medication down the
toilet. Instead, the best way to dispose of your medication is through a medicine take-back
program. Talk to your pharmacist or contact your local garbage/recycling department to learn
about take-back programs in your community. See the FDA's Safe Disposal of Medicines
website (http://goo.gl/c4Rm4p [http://goo.gl/c4Rm4p] ) for more information if you do not
have access to a take-back program.

In case of emergency/overdose

In case of overdose, call your local poison control center at 1-800-222-1222. If the victim has
collapsed or is not breathing, call local emergency services at 911.

Symptoms of overdose may include the following:
® agitation

¢ hallucinating (seeing things or hearing voices that do not exist)
e fast heartbeat

e fever

® |oss of coordination

® nausea

® vomiting

e diarrhea

e drowsiness

e seizures

e dizziness
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e lightheadedness
e fainting

® unresponsiveness

What other information should | know?

Keep all appointments with your doctor.

Do not let anyone else take your medication. Ask your pharmacist any questions you have
about refilling your prescription.

It is important for you to keep a written list of all of the prescription and nonprescription (over-
the-counter) medicines you are taking, as well as any products such as vitamins, minerals, or
other dietary supplements. You should bring this list with you each time you visit a doctor or if
you are admitted to a hospital. It is also important information to carry with you in case of
emergencies.

Brand names

e Cymbalta ®
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Your doctor might suggest a prescription pain reliever such as
tramadol (Ultram, Conzip). Narcotics are not advised, because
they can lead to dependence and may even worsen the pain
over time.

e Antidepressants. Duloxetine (Cymbalta) and milnacipran
(Savella) may help ease the pain and fatigue associated with
fibromyalgia. Your doctor may prescribe amitriptyline at night
to help promote sleep.

¢ Anti-seizure drugs. Medications designed to treat epilepsy
are often useful in reducing certain types of pain. Gabapentin
(Neurontin, Gralise) is sometimes helpful in reducing
fibromyalgia symptoms, while pregabalin (Lyrica) was the first
drug approved by the Food and Drug Administration to treat
fibromyalgia.

Therapy

Talking with a counselor can help strengthen your belief in your
abilities and teach you strategies for dealing with stressful
situations.
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Micromedex Consumer Medication Information.
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Milnacipran (By mouth)
mil-NA-si-pran

Treats fibromyalgia. This medicine is an SSNRI.

Drug classes

Central Nervous System Agent (About this - PubMed Health)

Uses

Uses of This Medicine

Milnacipran is used to treat a condition called fibromyalgia, which causes muscle
pain and stiffness.

Milnacipran belongs to a group of medicines known as selective serotonin and
norepinephrine reuptake inhibitors (SNRIs). These medicines work by increasing
the activity of certain chemicals in the brain called serotonin and norepinephrine.

This medicine is available only with your doctor's prescription.

How To Use

Tablet

Take your medicine as directed. Your dose may need to be changed several times
to find what works best for you.

This medicine should come with a Medication Guide. Ask your pharmacist for a
copy if you do not have one.

Missed dose: If you miss a dose, skip the missed dose and take your next dose at
your regularly scheduled time.

Store the medicine in a closed container at room temperature, away from heat,
moisture, and direct light.
Drugs and Foods to Avoid

Ask your doctor or pharmacist before using any other medicine, including over-
the-counter medicines, vitamins, and herbal products.

Do not use this medicine if you have used an MAO inhibitor (MAOI) within the
past 14 days. Do not take an MAOI for at least 5 days after stopping this medicine.

Tell your doctor if you are using any of the following:

¢ Buspirone, clomipramine, clonidine, digoxin, epinephrine, fentanyl,
lithium, norepinephrine, St John's wort, tramadol

e Blood thinner (including warfarin)

e Diuretic (water pill)

e Triptans (medicine used to treat migraine headaches)

e NSAID pain or arthritis medicine (including aspirin, celecoxib,
ibuprofen, naproxen)

e Tricyclic antidepressants or other medicine to treat depression

¢ Tryptophan supplements

Contents =

Uses
Warnings

Possible side effects

Brand names

Learn more about the effects of
these drugs. The most reliable
research is summed up for you in
our featured article.

Featured article
Things you need to know

Approved drug uses
More information about a drug

Tips about using medicines

PubMed Health Blog... -
ﬁ%‘&?% Research
T Methods
. Resources -
Regostory (S b'}" b
s Plus a
PubMed
Filter

If you're interested in the scientific
methods behind systematic reviews,
we’ve now made it easier for you to...

read all...


https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0024862
https://www.ncbi.nlm.nih.gov/pubmedhealth/drug-names-and-classes/
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011227
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0024862
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0022447
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011227
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011444
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0025473
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0024735
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0023352
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0025473
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0009364
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0009675
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0000450
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0000575
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0000656
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0000728
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0010972
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011444
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0012486
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0022037
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0001928
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0025656
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0025451
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0024778
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0024677
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0000168
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0009526
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0000915
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011337
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0024768
https://www.ncbi.nlm.nih.gov/pubmedhealth/approved-drug-uses/
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011227/?report=details#
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011227/?report=details#uses
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011227/?report=details#warning
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011227/?report=details#side_effects
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011227/?report=details#brand_names
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0014001/
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0014001/
https://www.ncbi.nlm.nih.gov/pubmedhealth/approved-drug-uses/
https://www.ncbi.nlm.nih.gov/pubmedhealth/finding-drug-information/
https://www.ncbi.nlm.nih.gov/pubmedhealth/using-medicines/
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0011227/?report=details#
https://www.ncbi.nlm.nih.gov/pubmedhealth/blog/
https://www.ncbi.nlm.nih.gov/pubmedhealth/blog/2015/12/PubMed-filter-for-systematic-review-methods/
https://www.ncbi.nlm.nih.gov/pubmedhealth/blog/2015/12/PubMed-filter-for-systematic-review-methods/

Tell your doctor if you use anything else that makes you sleepy. Some examples
are allergy medicine, narcotic pain medicine, and alcohol.

When Not To Use

This medicine is generally considered safe for most people. Talk to your doctor if
you have concerns.

Warnings

Tell your doctor if you are pregnant or breastfeeding, or if you have kidney
disease, liver disease, heart disease, heart rhythm problems, high blood pressure,
glaucoma, an enlarged prostate, or a history of painful or difficult urination. Also
tell your doctor if you have a history of seizures, or if you drink alcohol.

This medicine may cause the following problems:

e Serotonin syndrome (more likely when used with certain other
medicines)

e High blood pressure

e Liver problems
e Hyponatremia (low sodium levels)

e Higher risk of bleeding problems (especially if used with a blood thinner
or NSAID medicine)

For some children, teenagers, and young adults, this medicine may increase
mental or emotional problems. This may lead to thoughts of suicide and violence.
Talk with your doctor right away if you have any thoughts or behavior changes
that concern you. Tell your doctor if you or anyone in your family has a history of
bipolar disorder or suicide attempts.

This medicine may make you drowsy or less alert. Do not drive or do anything else
that could be dangerous until you know how this medicine affects you.

Do not stop using this medicine suddenly. Your doctor will need to slowly
decrease your dose before you stop it completely.

Your doctor will check your progress and the effects of this medicine at regular
visits. Keep all appointments. Your blood pressure and heart rate will also be
monitored while you use this medicine.

Keep all medicine out of the reach of children. Never share your medicine with
anyone.

Possible side effects

Call your doctor right away if you notice any of these side effects:

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or
tingling in your mouth or throat, chest tightness, trouble breathing

Anxiety, restlessness, fever, sweating, muscle spasms, nausea, vomiting, diarrhea,
seeing or hearing things that are not there

Blistering, peeling, red skin rash

Confusion, weakness, and muscle twitching

Dark urine or pale stools, nausea, vomiting, loss of appetite, stomach pain, yellow
skin or eyes
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Eye pain, vision changes, seeing halos around lights
Fast, pounding, or uneven heartbeat or pulse
Increased energy, racing thoughts, reckless behavior, talking more than usual

Seizures or tremors

Unusual behavior or thoughts about hurting yourself or others

Unusual bleeding or bruising

If you notice these less serious side effects, talk with your doctor:

Constipation, nausea, vomiting

Increased sweating

Mild headache, dizziness, trouble sleeping

Problems with urination or sex

Warmth or redness in your face, neck, arms, or upper chest

If you notice other side effects that you think are caused by this medicine, tell your
doctor.

Call your doctor for medical advice about side effects. You may report side effects
to FDA at 1-800-FDA-1088.

More side effects of this drug

Brand names include

Savella, Savella Titration Pack

There may be other brand names for this medicine.

More detailed version of this drug page
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MEDICATION GUIDE

LYRICA (LEER-i-kah)
(pregabalin)
Capsules, CV

LYRICA (LEER-i-kah)
(pregabalin)
Oral Solution, CV

Read this Medication Guide before you start taking LYRICA and each time you get a refill. There may be new
information. This information does not take the place of talking to your healthcare provider about your medical
condition or treatment. If you have any questions about LYRICA, ask your healthcare provider or pharmacist.

What is the most important information I should know about LYRICA?

LYRICA may cause serious side effects including:

Serious, even life-threatening, allergic reactions
Suicidal thoughts or actions

Swelling of your hands, legs and feet

Dizziness and sleepiness

These serious side effects are described below:

1. Serious, even life-threatening, allergic reactions.

Stop taking LYRICA and call your healthcare provider right away if you have any of these signs of a
serious allergic reaction:

= swelling of your face, mouth, lips, gums, tongue, throat or neck

= trouble breathing

= rash, hives (raised bumps) or blisters

. Like other antiepileptic drugs, LYRICA may cause suicidal thoughts or actions in a very small
number of people, about 1 in 500.

Call a healthcare provider right away if you have any of these symptoms, especially if they are new,
WOTse, Or WOrITy you:

thoughts about suicide or dying

attempts to commit suicide

new or worse depression

new or worse anxiety

feeling agitated or restless

panic attacks

trouble sleeping (insomnia)

new or worse irritability

acting aggressive, being angry, or violent
acting on dangerous impulses

an extreme increase in activity and talking (mania)
other unusual changes in behavior or mood

If you have suicidal thoughts or actions, do not stop LYRICA without first talking to a healthcare



provider.
= Stopping LYRICA suddenly can cause serious problems.

= Suicidal thoughts or actions can be caused by things other than medicines. If you have suicidal
thoughts or actions, your healthcare provider may check for other causes.

How can I watch for early symptoms of suicidal thoughts and actions?
= Pay attention to any changes, especially sudden changes, in mood, behaviors, thoughts, or feelings.
= Keep all follow-up visits with your healthcare provider as scheduled.
m (Call your healthcare provider between visits as needed, especially if you are worried about symptoms.

- Swelling of your hands, legs and feet. This swelling can be a serious problem for people with heart

problems.

- Dizziness and sleepiness.

Do not drive a car, work with machines, or do other dangerous activities until you know how LYRICA
affects you. Ask your healthcare provider about when it will be okay to do these activities.

What is LYRICA?

LYRICA is a prescription medicine used in adults, 18 years and older, to treat:

pain from damaged nerves (neuropathic pain) that happens with diabetes
pain from damaged nerves (neuropathic pain) that follows healing of shingles
partial seizures when taken together with other seizure medicines
fibromyalgia (pain all over your body)

pain from damaged nerves (neuropathic pain) that follows spinal cord injury

LYRICA has not been studied in children under 18 years of age.
Who should not take LYRICA?

Do not take LYRICA if you are allergic to pregabalin or any of the ingredients in LYRICA.

See "What is the most important information I should know about LYRICA?" for the signs of an allergic
reaction.

See the end of this leaflet for a complete list of ingredients in LYRICA.
What should I tell my healthcare provider before taking LYRICA?
Before taking LYRICA, tell your healthcare provider about all your medical conditions, including if you:

have or have had depression, mood problems or suicidal thoughts or behavior

have kidney problems or get kidney dialysis

have heart problems including heart failure

have a bleeding problem or a low blood platelet count

have abused prescription medicines, street drugs, or alcohol in the past

have ever had swelling of your face, mouth, tongue, lips, gums, neck, or throat (angioedema)

plan to father a child. Animal studies have shown that pregabalin, the active ingredient in LYRICA, made
male animals less fertile and caused sperm to change. Also, in animal studies, birth defects were seen in the
offspring (babies) of male animals treated with pregabalin. It is not known if these problems can happen in
people who take LYRICA.

are pregnant or plan to become pregnant. It is not known if LYRICA will harm your unborn baby.
You and your healthcare provider will decide if you should take LYRICA while you are pregnant.


http://labeling.pfizer.com/ShowLabeling.aspx?id=561&section=MedGuide#mostimportant

e [f you become pregnant while taking LYRICA, talk to your healthcare provider about registering with
the North American Antiepileptic Drug Pregnancy Registry. You can enroll in this registry by calling 1-
888-233-2334. The purpose of this registry is to collect information about the safety of antiepileptic
drugs during pregnancy. Information about the registry can also be found at the website,
http://www.aedpregnancyregistry.org/.
e are breastfeeding or plan to breastfeed. LYRICA passes into your breast milk. It is not known if
Lyrica can harm your baby. Talk to your healthcare provider about the best way to feed your baby if you
take LYRICA. Breastfeeding is not recommended while taking LYRICA.

Tell your healthcare provider about all the medicines you take, including prescription and over-the-counter
medicines, vitamins or herbal supplements. LYRICA and other medicines may affect each other causing side
effects. Especially tell your healthcare provider if you take:

e angiotensin converting enzyme (ACE) inhibitors, which are used to treat many conditions, including high
blood pressure. You may have a higher chance for swelling and hives if these medicines are taken with
LYRICA. See "What is the most important information I should know about LYRICA?"

e Avandia (rosiglitazone), Avandamet (contains rosiglitazone and metformin), or Actos (pioglitazone) for
diabetes. You may have a higher chance of weight gain or swelling of your hands or feet if these medicines
are taken with LYRICA. See "What are the possible side effects of LYRICA?"

e any narcotic pain medicine (such as oxycodone), tranquilizers or medicines for anxiety (such as lorazepam).
You may have a higher chance for dizziness and sleepiness if these medicines are taken with LYRICA.

e any medicines that make you sleepy

Know the medicines you take. Keep a list of them with you to show your healthcare provider and pharmacist
each time you get a new medicine. Do not start a new medicine without talking with your healthcare provider.

How should I take LYRICA?

e Take LYRICA exactly as prescribed. Your healthcare provider will tell you how much LYRICA to take and
when to take it. Take LYRICA at the same times each day.

e LYRICA may be taken with or without food.

e Your healthcare provider may change your dose. Do not change your dose without talking to your healthcare
provider.

e Do not stop taking LYRICA without talking to your healthcare provider. If you stop taking LYRICA
suddenly you may have headaches, nausea, diarrhea, trouble sleeping, increased sweating, or you may feel
anxious. If you have epilepsy and you stop taking LYRICA suddenly, you may have seizures more often.
Talk with your healthcare provider about how to stop LYRICA slowly.

e If you miss a dose, take it as soon as you remember. If it is almost time for your next dose, just skip the
missed dose. Take the next dose at your regular time. Do not take two doses at the same time.

e If you take too much LYRICA, call your healthcare provider or poison control center, or go to the nearest
emergency room right away.

What should I avoid while taking LYRICA?

e Do not drive a car, work with machines, or do other dangerous activities until you know how LYRICA
affects you.

e Do not drink alcohol while taking LYRICA. LYRICA and alcohol can affect each other and increase side
effects such as sleepiness and dizziness.

What are the possible side effects of LYRICA?

LYRICA may cause serious side effects, including:
e See "What is the most important information I should know about LYRICA?"
e muscle problems, muscle pain, soreness, or weakness. If you have these symptoms, especially if you feel
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sick and have a fever, tell your healthcare provider right away.

e problems with your eyesight, including blurry vision. Call your healthcare provider if you have any
changes in your eyesight.

e weight gain. If you have diabetes, weight gain may affect the management of your diabetes. Weight gain
can also be a serious problem for people with heart problems.

o feeling "high"

The most common side effects of LYRICA are:
dizziness

blurry vision

weight gain

sleepiness

trouble concentrating

swelling of hands and feet

dry mouth

LYRICA caused skin sores in animal studies. Skin sores did not happen in studies in people. If you have
diabetes, you should pay attention to your skin while taking LYRICA and tell your healthcare provider about
any sores or skin problems.

Tell your healthcare provider about any side effect that bothers you or that does not go away.

These are not all the possible side effects of LYRICA. For more information, ask your healthcare provider or
pharmacist.

Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-800-FDA-1088.

How should I store LYRICA?
e Store LYRICA capsules and oral solution at room temperature, 68°F to 77°F (20°C to 25°C) in its original
package.
e Safely throw away any LYRICA that is out of date or no longer needed.
e Keep LYRICA and all medicines out of the reach of children.

General information about LYRICA

Medicines are sometimes prescribed for purposes other than those listed in a Medication Guide. Do not use
LYRICA for a condition for which it was not prescribed. Do not give LYRICA to other people, even if they
have the same symptoms you have. It may harm them.

This Medication Guide summarizes the most important information about LYRICA. If you would like more
information, talk with your healthcare provider. You can ask your healthcare provider or pharmacist for
information about LYRICA that is written for health professionals.

You can also visit the LYRICA website at www.LYRICA.com or call 1-866-459-7422 (1-866-4LYRICA).
What are the ingredients in LYRICA?

Active ingredient: pregabalin

[nactive ingredients:

LYRICA capsules: lactose monohydrate, cornstarch, talc

Capsule shell: gelatin and titanium dioxide; Orange capsule shell: red iron oxide; White capsule shell: sodium
lauryl sulfate, colloidal silicon dioxide. Colloidal silicon dioxide is a manufacturing aid that may or may not be
present in the capsule shells.



Imprinting ink: shellac, black iron oxide, propylene glycol, potassium hydroxide.

LYRICA oral solution: methylparaben, propylparaben, monobasic sodium phosphate anhydrous, dibasic
sodium phosphate anhydrous, sucralose, artificial strawberry #11545 and purified water.

This Medication Guide has been approved by the U.S. Food and Drug Administration.
Distributed by

- Parke-Davis
Division of Pfizer Inc, NY, NY 10017

LAB-0299-13.0
March 2016

Revised: 3/2016 Parke-Davis Div of Pfizer Inc
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o Widespread pain. The pain associated with fibromyalgia often
is described as a constant dull ache that has lasted for at least
three months. To be considered widespread, the pain must
occur on both sides of your body and above and below your
waist.

e Fatigue. People with fiboromyalgia often awaken tired, even
though they report sleeping for long periods of time. Sleep is
often disrupted by pain, and many patients with fibromyalgia
have other sleep disorders, such as restless legs syndrome
and sleep apnea.

o Cognitive difficulties. A symptom commonly referred to as
"fibro fog" impairs the ability to focus, pay attention and
concentrate on mental tasks.

e Other problems. Many people who have fibromyalgia also
may experience depression, headaches, and pain or cramping
in the lower abdomen.
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. Summary Chart: 25 states and DC have enacted laws to legalize medical marijuana

Year How Passed Possession Limit
Passed | (Yes Vote)

1. Alaska

2 Arizona

3. California

4. Colorado

5. Connecticut
DC

6. Delaware

7. Hawaii

8. lllinois

9. Maine

10. Maryland

11. Massachusetts
12. Michigan

13. Minnesota
14. Montana

15. Nevada

16. New Hampshire
17. New Jersey
18. New Mexico
19. New York

20. Ohio

21. Oregon

22. Pennsylvania
23. Rhode Island
24. Vermont

25. Washington

1998
2010
1996
2000
2012
2010
2011
2000
2013
1999
2014
2012
2008
2014
2004
2000
2013
2010
2007
2014
2016
1998
2016
2006
2004
1998

Ballot Measure 8 (58%)

Proposition 203 (50.13%)
Proposition 215 (56%)

Ballot Amendment 20 (54%)

House Bill 5389 (96-51 H, 21-13 S)
Amendment Act B18-622 (13-0 vote)
Senate Bill 17 (27-14 H, 17-4 S)
Senate Bill 862 (32-18 H; 13-12 S)
House Bill 1 (61-57 H; 35-21 S)
Ballot Question 2 (61%)

House Bill 881 (125-11 H; 44-2 S)
Ballot Question 3 (63%)

Proposal 1 (63%)

Senate Bill 2470 (46-16 S; 89-40 H)
Initiative 148 (62%)

Ballot Question 9 (65%)

House Bill 573 (284-66 H; 18-6 S)
Senate Bill 119 (48-14 H; 25-13 S)
Senate Bill 523 (36-31 H; 32-3 S)

Assembly Bill 6357 (117-13 A; 49-10 S)

House Bill 523 (71-26 H; 18-15 S)
Ballot Measure 67 (55%)

Senate Bill 3 (149-46 H; 42-7 S)
Senate Bill 0710 (52-10 H; 33-1 S)
Senate Bill 76 (22-7) HB 645 (82-59)
Initiative 692 (59%)

1 oz usable; 6 plants (3 mature, 3 immature)

2.5 oz usable; 12 plants

8 0z usable; 6 mature or 12 immature plants

2 oz usable; 6 plants (3 mature, 3 immature)

2.5 0z usable

2 oz dried; limits on other forms to be determined

6 oz usable

4 oz usable; 7 plants

2.5 ounces of usable cannabis during a period of 14 days
2.5 0z usable; 6 plants

30-day supply, amount to be determined

60-day supply for personal medical use (10 o0z)

2.5 oz usable; 12 plants

30-day supply of non-smokable marijuana

1 0oz usable; 4 plants (mature); 12 seedlings

2.5 oz usable; 12 plants

Two ounces of usable cannabis during a 10-day period
2 oz usable

6 oz usable; 16 plants (4 mature, 12 immature)

30-day supply non-smokable marijuana

Maximum of a 90-day supply, amount to be determined
24 oz usable; 24 plants (6 mature, 18 immature)
30-day supply

2.5 0z usable; 12 plants

2 oz usable; 9 plants (2 mature, 7 immature)

24 oz usable; 15 plants

Other sites are welcome to link to this page, but please see our reprinting policy for details on how to request permission to reprint

the content from our website.

Why are some states not on this list? Our list includes states that have legalized use of the marijuana plant for medical purposes.
States that limit use to the nonpsychoactive marijuana extract called cannabidiol (CBD) are not included on this list, although we do
keep track of those legal CBD states in our resource States with Laws Specifically about Legal Cannabidiol (CBD). Also not included

are states whose legalization laws require physicians to "prescribe" marijuana (an illegal act under federal law) vs.

"recommend”

marijuana (considered protected free speech between doctor and patient), as well as states that have passed "affirmative defense"
laws in which arrested marijuana users are allowed to mention medical use in their defense.

Notes: (click to expand)

1. Residency Requirement
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Home Cultivation

Patient Registration: Mandatory vs. Voluntary

Louisiana's Medical Marijuana Legislation

United States Attorneys' Letters to Legal States, 2011-2013

Symbolic Medical Marijuana Laws, 1979-1991 and 2015

Il. Details by State: 25 states and DC that have enacted laws to legalize medical marijuana

State and Relevant Medical Marijuana Laws

Contact and Program Details

1. Alaska

Ballot Measure 8 ™ -- Approved Nov. 3, 1998 by 58% of voters
Effective: Mar. 4, 1999

Removed state-level criminal penalties on the use, possession
and cultivation of marijuana by patients who possess written
documentation from their physician advising that they "might
benefit from the medical use of marijuana.”

Approved Conditions: Cachexia, cancer, chronic pain,
epilepsy and other disorders characterized by seizures,
glaucoma, HIV or AIDS, multiple sclerosis and other disorders
characterized by muscle spasticity, and nausea. Other
conditions are subject to approval by the Alaska Department of
Health and Social Services.

Possession/Cultivation: Patients (or their primary caregivers)
may legally possess no more than one ounce of usable
marijuana, and may cultivate no more than six marijuana plants,
of which no more than three may be mature. The law
establishes a confidential state-run patient registry that issues
identification cards to qualifying patients.

Amended: Senate Bill 94 &
Effective: June 2, 1999

Mandates all patients seeking legal protection under this act to
enroll in the state patient registry and possess a valid
identification card. Patients not enrolled in the registry will no
longer be able to argue the "affirmative defense of medical
necessity" if they are arrested on marijuana charges.

Update: Alaska Statute Title 17 Chapter 37 &

Creates a confidential statewide registry of medical marijuana
patients and caregivers and establishes identification card.

Alaska Bureau of Vital Statistics
Marijuana Registry

P.O. Box 110699

Juneau, AK 99811-0699

Phone: 907-465-5423

BVSSpecialServices@health.state.ak.us

Website:
AK Marijuana Registry Online

Information provided by the state on sources for medical
marijuana:
No information is provided

Patient Registry Fee:
$25 new application/$20 renewal

Accepts other states’ registry ID cards?
No

Registration:
Mandatory

2. Arizona

Ballot Proposition 203 7 "Arizona Medical Marijuana Act" --
Approved Nov. 2, 2010 by 50.13% of voters

Allows registered qualifying patients (who must have a
physician's written certification that they have been diagnosed
with a debilitating condition and that they would likely receive
benefit from marijuana) to obtain marijuana from a registered
nonprofit dispensary, and to possess and use medical marijuana
to treat the condition.

Requires the Arizona Department of Health Services to
establish a registration and renewal application system for
patients and nonprofit dispensaries. Requires a web-based
verification system for law enforcement and dispensaries to
verify registry identification cards. Allows certification of a
number of dispensaries not to exceed 10% of the number of
pharmacies in the state (which would cap the number of
dispensaries around 124).

Specifies that a registered patient's use of medical marijuana is
to be considered equivalent to the use of any other medication
under the direction of a physician and does not disqualify a
patient from medical care, including organ transplants.

Arizona Department of Health Services (ADHS)
Medical Marijuana Program

150 North 18th Avenue

Phoenix, Arizona 85007

Phone: 602-542-1025

Website:
Arizona Medical Marijuana Program

Information provided by the state on sources for medical
marijuana:

"Qualifying patients can obtain medical marijuana from a
dispensary, the qualifying patient's designated caregiver,
another qualifying patient, or, if authorized to cultivate, from
home cultivation. When a qualifying patient obtains or renews a
registry identification card, the Department will provide a list of

all operating dispensaries to the qualifying patient.”
ADHS, "Qualifying Patients FAQs," ™ Mar. 25, 2010

Patient Registry Fee:
$150 / $75 for Supplemental Nutrition Assistance Program
participants

Accepts other states' registry ID cards?
Yes, but does not permit visiting patients to obtain marijuana



http://medicalmarijuana.procon.org/sourcefiles/alaska-ballot-measure-8.pdf
http://medicalmarijuana.procon.org/sourcefiles/alaska-senate-bill-94.pdf
http://medicalmarijuana.procon.org/sourcefiles/ASTitle17Ch37.pdf
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http://www.azdhs.gov/medicalmarijuana/index.htm
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Specifies that employers may not discriminate against
registered patients unless that employer would lose money or
licensing under federal law. Employers also may not penalize
registered patients solely for testing positive for marijuana in
drug tests, although the law does not authorize patients to use,
possess, or be impaired by marijuana on the employment
premises or during the hours of employment.

Approved Conditions: Cancer, glaucoma, HIV/AIDS, Hepatitis
C, ALS, Crohn's disease, Alzheimer's disease, cachexia or
wasting syndrome, severe and chronic pain, severe nausea,
seizures (including epilepsy), severe or persistent muscle
spasms (including multiple sclerosis). Starting Jan.1, 2015,
PTSD was added to the list.

Possession/Cultivation: Qualified patients or their registered
designated caregivers may obtain up to 2.5 ounces of marijuana
in a 14-day period from a registered nonprofit medical marijuana
dispensary. If the patient lives more than 25 miles from the
nearest dispensary, the patient or caregiver may cultivate up to
12 marijuana plants in an enclosed, locked facility.

Amended: Senate Bill 1443 T

Effective: Signed by Governor Jan Brewer on May 7, 2013
"Specifies the prohibition to possess or use marijuana on a
postsecondary educational institution campus does not apply to
medical research projects involving marijuana that are
conducted on the campus, as authorized by applicable federal
approvals and on approval of the applicable university
institutional review board."

[Editor's Note: On Apr. 11, 2012, the Arizona Department of
Health Services (ADHS) announced the revised rules = for
regulating medical marijuana and set the application dates for
May 14 through May 25.

On Nov. 15, 2012, the first dispensary was awarded "approval
to operate." ADHS Director Will Humble stated on his blog that,
"[W]e’ll be declining new 'requests to cultivate' among new
cardholders in most of the metro area... because self-grow (12
plants) is only allowed when the patient lives more than 25 miles
from the nearest dispensary. The vast majority of the Valley is
within 25 miles of this new dispensary."

On Dec. 6, 2012, the state's first dispensary, Arizona Organix,
opened in Glendale.]

from an Arizona dispensary

Registration:
Mandatory

3. California

Ballot Proposition 215 T -- Approved Nov. 5, 1996 by 56% of
voters
Effective: Nov. 6, 1996

Removes state-level criminal penalties on the use, possession
and cultivation of marijuana by patients who possess a "written
or oral recommendation" from their physician that he or she
"would benefit from medical marijuana.” Patients diagnosed with
any debilitating illness where the medical use of marijuana has
been "deemed appropriate and has been recommended by a
physician" are afforded legal protection under this act.

Approved Conditions: AIDS, anorexia, arthritis, cachexia,
cancer, chronic pain, glaucoma, migraine, persistent muscle
spasms, including spasms associated with multiple sclerosis,
seizures, including seizures associated with epilepsy, severe
nausea; Other chronic or persistent medical symptoms.

Amended: Senate Bill 420 &
Effective: Jan. 1, 2004

Imposes statewide guidelines outlining how much medicinal
marijuana patients may grow and possess.

Possession/Cultivation: Qualified patients and their primary
caregivers may possess no more than eight ounces of dried
marijuana and/or six mature (or 12 immature) marijuana plants.
However, S.B. 420 allows patients to possess larger amounts of
marijuana when recommended by a physician. The legislation
also allows counties and municipalities to approve and/or
maintain local ordinances permitting patients to possess larger
guantities of medicinal pot than allowed under the new state
guidelines.

California Department of Public Health
Public Health Policy and Research Branch
Attention: Medical Marijuana Program Unit
MS 5202

P.O. Box 997377

Sacramento, CA 95899-7377

Phone: 916-552-8600

Fax: 916-440-5591

mmpinfo@cdph.ca.gov

Website:
CA Medical Marijuana Program

Guidelines for the Security and Non-diversion of Marijuana
Grown for Medical Use &

Information provided by the state on sources for medical
marijuana:
"The MMP is not authorized to provide information on acquiring

marijuana or other related products.”

"Medical Marijuana Program Frequently Asked Questions," cdph.ca.gov
(accessed Mar. 1, 2016)

"The California Department of Public Health's MMP does not
have jurisdiction over medical marijuana cooperatives,
dispensaries, or collectives. For questions related to these
areas, please contact your local city or county business

licensing office."

"Medical Marijuana ldentification Card Program," cdph.ca.gov (accessed
Mar. 1, 2016)

Patient Registry Fee:
$66 non Medi-Cal / $33 Medi-Cal, plus additional county fees
(varies by location)

Accepts other states’ registry ID cards?
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S.B. 420 also grants implied legal protection to the state's
medicinal marijuana dispensaries, stating, "Qualified patients,
persons with valid identification cards, and the designated
primary caregivers of qualified patients ... who associate within
the state of California in order collectively or cooperatively to
cultivate marijuana for medical purposes, shall not solely on the
basis of that fact be subject to state criminal sanctions."

Challenge to Possession Limits: On Jan. 21, 2010, the
California Supreme Court affirmed (S164830 ™) the May 22,
2008 Second District Court of Appeals ruling @ in the Kelly
Case that the possession limits set by SB 420 violate the
California constitution because the voter-approved Prop. 215
can only be amended by the voters.

ProCon.org contacted the California Medical Marijuana Program
(MMP) on Dec. 6, 2010 to ask 1) how the ruling affected the
implementation of the program, and 2) what instructions are
given to patients regarding possession limits. A California
Department of Public Health (CDPH) Office of Public Affairs
representative wrote the following in a Dec. 7, 2010 email to
ProCon.org: "The role of MMP under Senate Bill 420 is to
implement the State Medical Marijuana ID Card Program in all
California counties. CDPH does not oversee the amounts that a
patient may possess or grow. When asked what a patient can
possess, patients are referred to www.courtinfo.ca.gov, case
S164830 which is the Kelly case, changing the amounts a
patient can possess from 8 oz, 6 mature plants or 12 immature
plants to 'the amount needed for a patient’s personal use.' MMP
can only cite what the law says."

According to a Jan. 21, 2010 article titled "California Supreme
Court Further Clarifies Medical Marijuana Laws," by Aaron
Smith, California Policy Director at the Marijuana Policy Project,
the impact of the ruling is that people growing more than 6
mature or 12 immature plants are still subject to arrest and
prosecution, but they will be allowed to use a medical necessity
defense in court.]

Attorney General's Guidelines:

On Aug. 25, 2008, California Attorney General Jerry Brown
issued guidelines for law enforcement and medical marijuana
patients to clarify the state's laws. Read more about the
guidelines here.

On Oct. 9, 2015, Gov. Jerry Brown signed three bills to regulate
California's medical marijuana industry: AB 243 &, AB 266 &,
and SB 643 7. The bills cover licensing requirements for
cultivation, transportation, distribution, and more.

No

Registration:
Voluntary

4.Colorado

Ballot Amendment 20 -- Approved Nov. 7, 2000 by 54% of
voters
Effective: June 1, 2001

Removes state-level criminal penalties on the use, possession
and cultivation of marijuana by patients who possess written
documentation from their physician affirming that he or she
suffers from a debilitating condition and advising that they
"might benefit from the medical use of marijuana." (Patients
must possess this documentation prior to an arrest.)

Approved Conditions: Cancer, glaucoma, HIV/AIDS positive,
cachexia; severe pain; severe nausea; seizures, including those
that are characteristic of epilepsy; or persistent muscle spasms,
including those that are characteristic of multiple sclerosis.
Other conditions are subject to approval by the Colorado Board
of Health.

Possession/Cultivation: A patient or a primary caregiver who
has been issued a Medical Marijuana Registry identification
card may possess no more than two ounces of a usable form of
marijuana and not more than six marijuana plants, with three or
fewer being mature, flowering plants that are producing a usable
form of marijuana.

Patients who do not join the registry or possess greater
amounts of marijuana than allowed by law may argue the
"affirmative defense of medical necessity" if they are arrested on
marijuana charges.

Amended: House Bill 1284 ™ and Senate Bill 109 7
Effective: June 7, 2010

Medical Marijuana Registry

Colorado Department of Public Health and Environment
HSV-8608

4300 Cherry Creek Drive South

Denver, CO 80246-1530

Phone: 303-692-2184

medical.marijuana@state.co.us

Website:
CO Medical Marijuana Registry

Information provided by the state on sources for medical
marijuana:

The Marijuana Enforcement Division (MED) website provides a
list of licensed Medical Marijuana Centers, which are retalil
operations "from which Medical Marijuana Registry patients
purchase Medical Marijuana and Medical Marijuana infused
products." MED "is responsible for the regulation of both the
Medical and Retail Marijuana industries, each of which have
separate and distinct statute and rules under which they

operate."

"Medical Marijuana Licensing Information," colorado.gov/revenue/med
(accessed Feb. 26, 2014)

"Licensing Information," colorado.gov/revenue/med (accessed Feb. 26,
2014)

Patient Registry Fee:
$15

Accepts other states' registry ID cards?
No

Registration:
Mandatory
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Colorado Governor Bill Ritter signed the bills into law and stated
the following in a June 7, 2010 press release:

"House Bill 1284 provides a regulatory framework for
dispensaries, including giving local communities the ability to
ban or place sensible and much-needed controls on the
operation, location and ownership of these establishments.

Senate Bill 109 will help prevent fraud and abuse, ensuring that
physicians who authorize medical marijuana for their patients
actually perform a physical exam, do not have a DEA flag on
their medical license and do not have a financial relationship
with a dispensary."”

5. Connecticut

HB 5389 7 -- Signed into law by Gov. Dannel P. Malloy (D) on
May 31, 2012

Approved: By House 96-51, by Senate 21-13

Effective: Some sections from passage (May 4, 2012), other
sections on Oct. 1, 2012

"A qualifying patient shall register with the Department of
Consumer Protection... prior to engaging in the palliative use of
marijuana. A qualifying patient who has a valid registration
certificate... shall not be subject to arrest or prosecution,
penalized in any manner,... or denied any right or privilege."

Patients must be Connecticut residents at least 18 years of age.
"Prison inmates, or others under the supervision of the
Department of Corrections, would not qualify, regardless of their
medical condition."

Approved Conditions: "Cancer, glaucoma, positive status for
human immunodeficiency virus or acquired immune deficiency
syndrome [HIV/AIDS], Parkinson's disease, multiple sclerosis,
damage to the nervous tissue of the spinal cord with objective
neurological indication of intractable spasticity, epilepsy,
cachexia, wasting syndrome, Crohn's disease, posttraumatic
stress disorder, or... any medical condition, medical treatment or
disease approved by the Department of Consumer Protection..."

On Mar. 14, 2016, the Connecticut Department of Consumer
Protection announced six new qualifying conditions: sickle cell
disease, post laminectomy syndrome with chronic radiculopathy,
severe psoriasis and psoriatic arthritis, amyotrophic lateral
sclerosis, ulcerative colitis, and complex regional pain
syndrome.

Possession/Cultivation: "The maximum allowable monthly
amount is 2.5 ounces unless your physician indicates a lesser
amount is appropriate.”

Updates: The Connecticut Medical Marijuana Program website
posted an update on Sep. 23, 2012 with instructions on how to
register for the program starting on Oct. 1, 2012. "Patients who
are currently receiving medical treatment for a debilitating
medical conditions set out in the law may qualify for a temporary
registration certificate beginning October 1, 2012. To qualify, a
patient must also be at least 18 years of age and a Connecticut
resident."

Draft Regulations on Medical Marijuana = were posted on Jan.
16, 2013.

On Apr. 3, 2014, the Connecticut Department of Consumer
Protection announced the names and locations 7 of the first six
dispensary facilities that will be authorized by the state. The first
dispensary opened on Aug. 20, 2014.

Medical Marijuana Program

Department of Consumer Protection (DCP)
165 Capitol Avenue, Room 145

Hartford, CT 06106

Phone: 860-713-6066

Toll-Free: 800-842-2649

dcp.mmp@ct.gov

Website:
CT Medical Marijuana Program

Information provided by the state on sources for medical
marijuana:

Connecticut's Medical Marijuana Program website has a list of
six dispensary facilities.

Patient Registry Fee:
$100

Accepts other states’ registry ID cards?
No

Registration:
Mandatory

DC (District of Columbia)

Amendment Act B18-622 T "Legalization of Marijuana for
Medical Treatment Amendment Act of 2010" -- Approved 13-0
by the Council of the District of Columbia on May 4, 2010;
signed by the Mayor on May 21, 2010|

Effective: July 27, 2010 [After being signed by the Mayor, the
law underwent a 30-day Congessional review period. Neither
the Senate nor the House acted to stop the law, so it became
effective when the review period ended.]

Health Regulation and Licensing Administration
899 N. Capitol Street, NE

2nd Floor

Washington, DC 20002

Phone: 202-442-5955

doh.mmp@dc.gov

Website:
Medical Marijuana Program

Information provided by the state on sources for medical
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Approved Conditions: HIV, AIDS, cancer, glaucoma,
conditions characterized by severe and persistent muscle
spasms, such as multiple sclerosis; patients undergoing
chemotherapy or radiotherapy, or using azidothymidine or
protease inhibitors.

Possession/Cultivation: "Patients are permitted to purchase
up to two (2) ounces of dried medical marijuana per month or
the equivalent of two ounces of dried medical marijuana when
sold in any other form." ("Patient FAQ," doh.dc.gov, Mar. 1, 2016)

Updates: On Apr. 14, 2011, Mayor Vincent C. Gray announced
the adoption of an emergency amendment ™ to title 22 of the
District of Columbia Municipal Regulations (DCMR), which
added a new subtitle C entitled "Medical Marijuana." The
emergency amendment "will set forth the process and
procedure" for patients, caregivers, physicians, and
dispensaries, and "implement the provisions of the Act that must
be addressed at the onset to enable the Department to
administer the program." The final rulemaking ™ was posted
online on Jan. 3, 2012.

On Feb. 14, 2012, the DC Department of Health's Health
Regulation and Licensing Administration posted a revised
timeline for the dispensary application process &, which listed
June 8, 2012 as the date by which the Department intends to
announce dispensary applicants available for registration.

The first dispensary, Capital City Care, was licensed in Apr.
2013.

marijuana:

"A dispensary is a facility operated by an organization or
business registered with the Department of Health... Patients
are required to choose a single dispensary to register with...

Dispensaries and cultivation centers may dispense or distribute
medical marijuana in any form deemed safe which allows
patients to eat, inhale, or otherwise use medical marijuana for
medical purposes. Medical marijuana will be subject to testing

for quality assurance and safety purposes.”

"Medical Marijuana Program Frequently Asked Questions," doh.dc.gov
(accessed Mar. 1, 2016)

Patient Registry Fee:
$100 initial or renewal fee / $25 for low income patients

Accepts other states' registry ID cards?
No

Registration:
Mandatory

6. Delaware

Senate Bill 17 T -- Signed into law by Gov. Jack Markell (D) on
May 13, 2011

Approved: By House 27-14, by Senate 17-4

Effective: July 1, 2011

Under this law, a patient is only protected from arrest if his or
her physician certifies, in writing, that the patient has a specified
debilitating medical condition and that the patient would receive
therapeutic benefit from medical marijuana. The patient must
send a copy of the written certification to the state Department
of Health and Social Services, and the Department will issue an
ID card after verifying the information. As long as the patient is
in compliance with the law, there will be no arrest.

The law does not allow patients or caregivers to grow marijuana
at home, but it does allow for the state-regulated, non-profit
distribution of medical marijuana by compassion centers.

Approved Conditions:

Approved for treatment of debilitating medical conditions,
defined as cancer, HIV/AIDS, decompensated cirrhosis
(Hepatitis C), ALS, Alzheimer's disease. Also approved for "a
chronic or debilitating disease or medical condition or its
treatment that produces 1 or more of the following: cachexia or
wasting syndrome; severe, debilitating pain that has not
responded to previously prescribed medication or surgical
measures for more than 3 months or for which other treatment
options produced serious side effects; intractable nausea;
seizures; or severe and persistent muscle spasms, including but
not limited to those characteristic of multiple sclerosis."

"Post-traumatic stress disorder (PTSD) can qualify as a
debilitating medical condition when it manifests itself in severe
physical suffering, such as severe or chronic pain or severe
nausea and vomiting, or otherwise severely impairs the patient's

physical ability to carry on the activities of daily living."

("Medical Marijuana Questions & Answers," dhss.delaware.gov (accessed
Mar. 1, 2016))

Possession/Cultivation: Patients 18 and older with certain
debilitating conditions may possess up to six ounces of
marijuana with a doctor's written recommendation. A registered
compassion center may not dispense more than 3 ounces of
marijuana to a registered qualifying patient in any fourteen-day
period, and a patient may register with only one compassion
center. Home cultivation is not allowed. Senate Bill 17 contains
a provision that allows for an affirmative defense for individuals
"in possession of no more than six ounces of usable marijuana.”

Updates: On Feb. 12, 2012, Gov. Markell released the following
statement (presented in its entirety), available on delaware.gov,

Delaware Department of Health and Social Services
Division of Public Health

Phone: 302-744-4749

Fax: 302-739-3071

MedicalMarijuanaDPH@state.de.us

Website:
DE Medical Marijuana Program

Information provided by the state on sources for medical
marijuana:
"The State currently recognizes properly permitted compassion

centers as the only legal way to obtain marijuana.”

"Medical Marijuana Questions & Answers," dhss.delaware.gov (accessed
Mar. 1, 2016)

Patient Registry Fee:
$125 (a sliding scale fee is available based on income)

Accepts other states’ registry ID cards?
No

Registration:
Mandatory
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in response to a letter from US District Attorney Charles Oberly
!

"l am very disappointed by the change in policy at the federal
department of justice, as it requires us to stop implementation of
the compassion centers. To do otherwise would put our state
employees in legal jeopardy and | will not do that. Unfortunately,
this shift in the federal position will stand in the way of people in
pain receiving help. Our law sought to provide that in a manner
that was both highly regulated and safe."

On Aug. 15, 2013, Gov. Markell announced in a letter to
Delaware lawmakers ™ his intention to relaunch the state's
medical marijuana program, despite his previous decision to
stop implementation. Markell wrote that the Department of
Health and Social Services "will proceed to issue a request for
proposal for a pilot compassion center to open in Delaware next
year."

On June 23, 2015, Gov. Markell signed Rylie's Law, SB 90 &,
which allows the use of non-smoked cannabis oil that is no
more than 7% THC for minors with intractable epilepsy or
dystonia.

On June 26, 2015, the state's first medical marijuana dispensary
opened near Wilmington, Delaware.

7. Hawaii

Senate Bill 862 T -- Signed into law by Gov. Ben Cayetano on
June 14, 2000

Approved: By House 32-18, by Senate 13-12

Effective: Dec. 28, 2000

Removes state-level criminal penalties on the use, possession
and cultivation of marijuana by patients who possess a signed
statement from their physician affirming that he or she suffers
from a debilitating condition and that the "potential benefits of
medical use of marijuana would likely outweigh the health risks."
The law establishes a mandatory, confidential state-run patient
registry that issues identification cards to qualifying patients.

Approved conditions: Cancer, glaucoma, positive status for
HIV/AIDS; A chronic or debilitating disease or medical condition
or its treatment that produces cachexia or wasting syndrome,
severe pain, severe nausea, seizures, including those
characteristic of epilepsy, or severe and persistent muscle
spasms, including those characteristic of multiple sclerosis or
Crohn's disease. PTSD added July 2015. Other conditions are
subject to approval by the Hawaii Department of Health.

Possession/Cultivation: The amount of marijuana that may be
possessed jointly between the qualifying patient and the primary
caregiver is an "adequate supply,” not to exceed seven plants
and no more than four ounces of usable marijuana jointly
between a registered patient and caregiver.

Amended: HB 668 T
Effective: June 25, 2013

Establishes a medical marijuana registry special fund to pay for
the program and transfers the medical marijuana program from
the Department of Public Safety to the Department of Public
Health by no later than Jan. 1, 2015.

Amended: SB 642 T
Effective: Jan. 2, 2015

Redefines "adequate supply" as seven marijuana plants,
whether immature or mature, and four ounces of usable
marijuana at any given time; stipulates that physician
recommendations will have to be made by the qualifying
patient's primary care physician.

Amended: Act 241 &
Signed: July 14, 2015

Created "a regulated statewide dispensary system for medical
marijuana" and added PTSD to list of conditions.

"The department shall issue eight dispensary licenses
statewide... A dispensary licensee may establish up to two retail
dispensing locations...

Department of Health
Medical Marijuana Program
4348 Waialae Avenue #648
Honolulu, Hawaii 96816
Phone: 808-733-2177

medicalmarijuana@doh.hawaii.gov

Website:
HI Medical Marijuana Registry Program

Information provided by the state on sources for medical
marijuana:

"[A]s a registered program participant, and assuming that you
indicated your intent to grow your own supply of medical
marijuana on your application, you are allowed to grow an
‘adequate supply' of medical marijuana, not to exceed seven (7)
plants and posses no more than 40z of usable marijuana jointly
between a registered patient and caregiver...

Act 241 T was signed into law on July 14, 2015... [tentatively
on] July 15, 2016 — and not sooner, licensed dispensaries may
begin dispensing from 8 AM — 8 PM and closed Sunday and

state/federal holidays."
"Growing Medical Marijuana," health.hawaii.gov (accessed Mar. 1, 2016)

Patient Registry Fee:
$35

Accepts other states' registry ID cards?

No

(According to Act 241, beginning January 1, 2018: "qualifying
patients from other states [will be accepted] provided that the
patient is verified as a patient in their home state and registers
with the department.")

Registration:
Mandatory



http://medicalmarijuana.procon.org/sourcefiles/charles-oberly-delaware-medical-marijuana.pdf
http://medicalmarijuana.procon.org/sourcefiles/markell-aug-15-2013-relaunch.pdf
http://medicalmarijuana.procon.org/sourcefiles/delaware-sb-90-2015.pdf
http://medicalmarijuana.procon.org/sourcefiles/hawaii-senate-bill-862.pdf
http://medicalmarijuana.procon.org/sourcefiles/hawaii-hb668-2013.pdf
http://medicalmarijuana.procon.org/sourcefiles/hawaii-sb642-2013.pdf
http://medicalmarijuana.procon.org/sourcefiles/Act-241-hawaii.pdf
mailto:medicalmarijuana@doh.hawaii.gov
http://health.hawaii.gov/medicalmarijuana/
http://medicalmarijuana.procon.org/sourcefiles/Act-241-hawaii.pdf

A qualifying patient or primary caregiver... shall be allowed to
purchase no more than four ounces of marijuana within a
consecutive period of fifteen days."

. lllinois

House Bill 1 &

Approved: Apr. 17, 2013 by House, 61-57 and May 17, 2013 by
Senate, 35-21

Signed into law by Gov. Pat Quinn on Aug. 1, 2013

Effective: Jan. 1, 2014

The Compassionate Use of Medical Cannabis Pilot Program Act
establishes a patient registry program, protects registered
qualifying patients and registered designated caregivers from
"arrest, prosecution, or denial of any right or privilege," and
allows for the registration of cultivation centers and dispensing
organizations. Once the act goes into effect, "a tax is imposed
upon the privilege of cultivating medical cannabis at a rate of
7% of the sales price per ounce."

Approved Conditions: "Debilitating medical conditions include
40 chronic diseases and conditions: cancer, glaucoma, positive
status for human immunodeficiency virus (HIV), acquired
immunodeficiency syndrome (AIDS), hepatitis C, amyotrophic
lateral sclerosis, Crohn's disease, agitation of Alzheimer's
disease, cachexia/wasting syndrome, muscular dystrophy,
severe fibromyalgia, spinal cord disease (including but not
limited to arachnoiditis), Tarlov cysts, hydromyelia
syringomyelia, Rheumatoid arthritis, fibrous dysplasia, spinal
cord injury, traumatic brain injury and post concussion
syndrome, Multiple Sclerosis, Arnold-Chiari malformation and
Syringomelia, Spinocerebellar Ataxia (SCA), Parkinson's
Disease, Tourette Syndrome, Myoclonus, Dystonia, Reflex
Sympathetic Dystrophy, RSD (Complex Regional Pain
Syndromes Type 1), Causalgia, CRPS (Complex Regional Pain
Syndrome Type Il), Neurofibromatosis, Chronic inflammatory
Demyelinating Polyneuropathy, Chronic Inflammatory
Demyelinating Polyneuropathy, Sjogren's Syndrome, Lupus,
Interstitial Cystitis, Myasthenia Gravis, Hydrocephalus, nail-
patella syndrome or residual limb pain; or the treatment of these

conditions."
"Frequently Asked Questions," idph.state.il.us (accessed Apr. 23, 2014)

PTSD and terminal illness with a diagnosis of less than six
months were added on July 1, 2016.

On July 20, 2014, Gov. Quinn signed Senate Bill 2636 ™, which
amended the Compassionate Use of Medical Cannabis Act to
allow children under 18 to be treated with non-smokable forms
of medical marijuana for the same conditions orginially
approved for adults. An underage patient's parent or guardian
must serve as caregiver, and signatures from two doctors are
required. The bill, which becomes effective Jan. 1, 2015, also
added seizures, including those related to epilepsy, to the list of
approved conditions.

Possession/Cultivation: "Adequate supply" is defined as "2.5
ounces of usable cannabis during a period of 14 days and that
is derived solely from an intrastate source." The law does not
allow patients or caregivers to cultivate cannabis.

Updates: Governor Pat Quinn's Aug. 1, 2013 signing statement
T explains key points of the law and notes that it is a four-year
pilot program.

On Jan. 21, 2014, the Department of Public Health released a
draft of the proposed rules ™ for public comments. The proposal
included a fingerprint-based criminal history background check
and an annual $150 application fee for qualifying patients. The
rules also state that qualifying patients and caregivers "are not
eligible for a Firearm Owners Identification Card or a Firearm
Concealed Carry License."

On Apr. 18, 2014, the Department of Health released revised
preliminary rules ™ that removed from the previous versions the
restrictions on gun owners applying for medical marijuana
cards. The application fees were dropped to $100 ($50 for
veterans and eligible patients on Social Security Insurance and
Social Security Disability Insurance, and $25 for caregivers).

On July 1, 2016, Gov. Bruce Rauner (R) signed SB 10 ™ into
law, which extends the state's medical marijuana program
through July 2020 and adds PTSD and terminal iliness to the list

lllinois Department of Public Health
Division of Medical Cannabis

lllinois Department of Public Health
535 W. Jefferson Street

Springfield, IL 62761-0001

Attn: Rulemaking

DPH.MedicalCannabis@illinois.gov

Website:
Medical Cannabis Program

Information provided by the state on sources for medical
marijuana:

"The first medical cannabis dispensary opened for business in
lllinois on November 9, 2015. A total of twenty dispensaries

were licensed in lllinois by December 31, 2015."
“lllinois Medical Cannabis Registry Pilot Program Mid-Year Report —
January 2016," dph.illinois.gov (accessed Mar. 1, 2016)

Patient Registry Fee:

$100 / $50 for veterans or persons enrolled in federal Social
Security Disability Income (SSDI) or Supplemental Security
Income (SSI) disability programs

Accepts other states’ registry ID cards?
No

Registration:
Mandatory
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of approved conditions.

9. Maine

Ballot Question 2 -- Approved Nov. 2, 1999 by 61% of voters
Effective: Dec. 22, 1999

Removes state-level criminal penalties on the use, possession
and cultivation of marijuana by patients who possess an oral or
written "professional opinion" from their physician that he or she
"might benefit from the medical use of marijuana.” The law does
not establish a state-run patient registry.

Approved diagnosis: Epilepsy and other disorders
characterized by seizures; glaucoma; multiple sclerosis and
other disorders characterized by muscle spasticity; nausea or
vomiting as a result of AIDS or cancer chemotherapy; ant
PTSD.

Possession/Cultivation: Patients (or their primary caregivers)
may legally possess no more than one and one-quarter (1.25)
ounces of usable marijuana, and may cultivate no more than six
marijuana plants, of which no more than three may be mature.
Those patients who possess greater amounts of marijuana than
allowed by law are afforded a "simple defense" to a charge of
marijuana possession.

Amended: Senate Bill 611
Effective: Signed into law on Apr. 2, 2002

Increases the amount of useable marijuana a person may
possess from one and one-quarter (1.25) ounces to two and
one-half (2.5) ounces.

Amended: Question 5 T -- Approved Nov. 3, 2009 by 59% of
voters

List of approved conditions changed to include cancer,
glaucoma, HIV, acquired immune deficiency syndrome, hepatitis
C, amyotrophic lateral sclerosis, Crohn's disease, Alzheimer's,
nail-patella syndrome, chronic intractable pain, cachexia or
wasting syndrome, severe nausea, seizures (epilepsy), severe
and persistent muscle spasms, and multiple sclerosis.

Instructs the Department of Health and Human Services
(DHHS) to establish a registry identification program for patients
and caregivers. Stipulates provisions for the operation of
nonprofit dispensaries.

[Editor's Note: An Aug. 19, 2010 email to ProCon.org from
Catherine M. Cobb, Director of Maine's Division of Licensing
and Regulatory Services, stated:

"We have just set up our interface to do background checks on
caregivers and those who are associated with dispensaries.
They may not have a disqualifying drug offense."]

Amended: LD 1062 ™
Effective: Enacted without the governor's signature on June 26,
2013

Adds post-traumatic stress disorder (PTSD) to the list of
approved conditions for medical marijuana use.

Maine Medical Use of Marijuana Program (MMMP)
Division of Licensing and Regulatory Services
Department of Health and Human Services

11 State House Station

Augusta, ME 04333

Phone: 207-287-4325

dhhs@maine.gov

Website:
Maine Medical Marijuana Program

Information provided by the state on sources for medical
marijuana:

A list of dispensaries is available on the MMMP website. "The
patient may either cultivate or designate a caregiver or

dispensary to cultivate marijuana.” ("Program Bulletin," Maine.gov,
Sep. 28, 2011)

Patient Registry Fee:
$0

Caregivers pay $300/patient (limit of 5 patients; if not growing marijuana,
there is no fee)

Accepts other states' registry ID cards?

Yes

"Law enforcement will accept appropriate authorization from a
participating state, but that patient cannot purchase marijuana in
Maine without registering here. That requires a Maine physician
and a Maine driver license or other picture ID issued by the
state of Maine. The letter from a physician in another state is

only good for 30 days." (Aug. 19, 2010 email from Maine's Division of
Licensing and Regulatory Services)

Registration:
Voluntary

"In addition to either a registry ID card or a physician certification
form, all patients, including both non-registered and voluntarily
registered patients, must also present their Maine driver license
or other Maine-issued photo identification card to law

enforcement, upon request." ("Program Bulletin," Maine.gov, Sep. 28,
2011)

10. Maryland

House Bill 881 7@

Approved: Apr. 8, 2014 by House, 125-11 and by Senate, 44-2
Signed by Gov. Martin O'Malley on Apr. 14, 2014

Effective: June 1, 2014

The Natalie M. LaPrade Medical Marijuana Commission and the
Maryland Department of Health and Mental Hygiene are tasked
with developing regulations for patient registry and identification
cards, dispensary licensing, setting fees and possession limits,
and more. The Commission will issue yearly request for
applications from academic medical centers to operate medical
marijuana compassionate use programs.

Approved diagnosis: Cachexia, anorexia, or wasting
syndrome, severe or chronic pain, severe nausea, seizures,
severe or persistent muscle spasms, or other conditions
approved by the Commission.

Maryland Department of Health and Mental Hygiene
201 West Preston Street

Baltimore, MD 21201
dhmh.medicalcannabis@maryland.gov

Website:
Natalie M. LaPrade Medical Marijuana Commission

Information provided by the state on sources for medical
marijuana:

"A Maryland patient can only obtain legal medical cannabis from
Maryland-licensed dispensaries. The dispensaries can only
obtain their cannabis from Maryland-licensed growers, and their
extracts from Maryland-licensed processors... The Commission
anticipates that medical cannabis may first be available to

patients in the second half of 2016."
"Frequently Asked Questions (FAQ's)," mmcc.maryland.gov, June 26, 2015

Patient Registry Fee:
To be determined by the Commission during the rulemaking
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Possession/Cultivation: Patients are allowed to possess a 30-
day supply (amount to be determined by the Commission).
"Beginning June 1, 2016, the Commission may issue the
number of [dispensary] licenses necessary to meet the demand
for medical marijuana by qualifying patients and caregivers
issued identification cards."

Learn more about medical marijuana laws in Maryland prior to
legalization.

process

Accepts other states' registry ID cards?
No

Registration:
Mandatory

11. Massachusetts

Ballot Question 3 ™ -- Approved Nov. 6, 2012 by 63% of voters
Effective: Jan. 1, 2013

"The citizens of Massachusetts intend that there should be no
punishment under state law for qualifying patients, physicians
and health care professionals, personal caregivers for patients,
or medical marijuana treatment center agents for the medical
use of marijuana...

In the first year after the effective date, the Department shall
issue registrations for up to thirty-five non-profit medical
marijuana treatment centers, provided that at least one
treatment center shall be located in each county, and not more
than five shall be located in any one county."

Approved diagnosis: "Cancer, glaucoma, positive status for
human immunodeficiency virus, acquired immune deficiency
syndrome (AIDS), hepatitis C, amyotrophic lateral sclerosis
(ALS), Crohn's disease, Parkinson's disease, multiple sclerosis
and other conditions as determined in writing by a qualifying
patient’s physician."

Possession/Cultivation: Patients may posses a sixty-day
supply, defined as 10 ounces.

"The Department shall issue a cultivation registration to a
qualifying patient whose access to a medical treatment center is
limited by verified financial hardship, a physical incapacity to
access reasonable transportation, or the lack of a treatment
center within a reasonable distance of the patient’s residence.
The Department may deny a registration based on the provision
of false information by the applicant. Such registration shall
allow the patient or the patient's personal caregiver to cultivate a
limited number of plants, sufficient to maintain a 60-day supply
of marijuana, and shall require cultivation and storage only in an
enclosed, locked facility."

Updates: The DPH website wrote on Oct. 8, 2014 that "the
Medical Use of Marijuana Online System (MMJ Online System)
is now available for qualifying patients to register to possess
marijuana for medical purposes. You will need to register with
the MMJ Online System by January 1, 2015 in order to possess
marijuana for medical purposes, even if you already have a
paper written certification from your physician. Paper written
certifications will no longer be valid as of February 1st, 2015."

Department of Public Health of the Commonwealth of
Massachusetts

One Ashburton Place

11th Floor

Boston, MA 02108

Phone: 617-624-5062

medicalmarijuana@state.ma.us

Website:
www.mass.gov/medicalmarijuana

Information provided by the state on sources for medical
marijuana:

On February 12, 2016, Gov. Charlie Baker's Administration
approved Patriot Care Corp. to begin retail sales of marijuana to
registered qualifying patients and personal caregivers.

Patient Registry Fee:
$50

Accepts other states' registry ID cards?
Unknown

Registration:
Mandatory

12. Michigan

Proposal 1 & "Michigan Medical Marihuana Act" -- Approved by
63% of voters on Nov. 4, 2008

Approved: Nov. 4, 2008

Effective: Dec. 4, 2008

Approved Conditions: Approved for treatment of debilitating
medical conditions, defined as cancer, glaucoma, HIV, AIDS,
hepatitis C, amyotrophic lateral sclerosis, Crohn's disease,
agitation of Alzheimer's disease, nail patella, cachexia or
wasting syndrome, severe and chronic pain, severe nausea,
seizures, epilepsy, muscle spasms, multiple sclerosis, and
PTSD.

Possession/Cultivation: Patients may possess up to two and
one-half (2.5) ounces of usable marijuana and twelve marijuana
plants kept in an enclosed, locked facility. The twelve plants
may be kept by the patient only if he or she has not specified a
primary caregiver to cultivate the marijuana for him or her.

Amended: HB 4856 ™
Effective: Dec. 31, 2012

Michigan Medical Marihuana Program
Department of Licensing and Regulatory Affairs
Bureau of Professional Licensing

Michigan Medical Marihuana Program

PO Box 30083

Lansing, MI 48909

Phone: 517-284-6400

BHP-MMMPINFO@michigan.gov

Website:
MI Medical Marihuana Program

Information provided by the state on sources for medical
marijuana:

"This is not addressed in the MMMA, therefore; the MMP is not
authorized to provide information regarding this issue... The
MMMA provides for a system of designated caregivers... The
MMP is not authorized to associate patients and caregivers nor

release the names of registered caregivers." "Frequently Asked
Questions," Michigan.gov (accessed Apr. 24, 2014)

Patient Registry Fee:
$60 new or renewal application
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Makes it illegal to "transport or possess" usable marijuana by
car unless the marijuana is "enclosed in a case that is carried in
the trunk of the vehicle." Violation of the law is a misdemeanor
"punishable by imprisonment for not more than 93 days or a fine
of not more than $500.00, or both."

Amended: HB 4834 T
Effective: Apr. 1, 2013

Requires proof of Michigan residency when applying for a
registry ID card (driver license, official state ID, or valid voter
registration) and makes cards valid for two years instead of one.

Amended: HB 4851 ™
Effective: Apr. 1, 2013

Requires a "bona fide physician-patient relationship," defined in
part as one in which the physician "has created and maintained
records of the patient's condition in accord with medically
accepted standards" and "will provide follow-up care;" protects
patient from arrest only with registry identification card and valid
photo ID.

Amended: State of Michigan vs. McQueen &
Decided: Feb. 8, 2013

The Michigan Supreme Court ruled 4-1 that dispensaries are
illegal. As a result, medical marijuana patients in Michigan will
have to grow their own marijuana or get it from a designated
caregiver who is limited to five patients.

Accepts other states' registry ID cards?
Yes

The Office of Communications in the Department of Licensing
and Regulatory Affairs told ProCon.org in an Oct.30, 2014
email: "The law says that cards from other states are
recognized. However, the Michigan Medical Marihuana Program
does not have any control over enforcement of that section of
the statute."

Registration:
Mandatory

13. Minnesota

SF 2470 7 -- Signed into law by Gov. Mark Dayton on May 29,
2014

Approved: By Senate 46-16, by House 89-40

Effective: May 30, 2014

Approved Conditions: cancer (if the underlying condition or
treatment produces severe or chronic pain, nausea or severe
vomiting, or cachexia or severe wasting), glaucoma, HIV/AIDS,
Tourette's syndorme, ALS, seizures/epilepsy, severe and
persistent muscle spasms/MS, Crohn's disease, terminal illness
with a life expectancy of under one year.

Patients certified as having intractable pain become eligible to
receive medical marijuana starting Aug. 2016.

Possession/Cultivation: The Commissioner of Health will
register two in-state manufacturers for the production of all
medical cannabis within the state. Manufacturers are required to
ensure that the medical cannabis distributed contains a
maximum of a 30-day supply of the dosage determined for that
patient.

"Medical cannabis" is defined as any species of the genus
cannabis plant delivered in the form of (1) liquid, including, but
not limited to, oil; (2) pill; (3) vaporized delivery method that
does not require the use of dried leaves or plant form.

Smoking is not a method approved by the bill.

Minnesota Department of Health
Office of Medical Cannabis
651-201-5598

844-879-3381 (toll-free)

health.cannabis@state.mn.us

Website:
Medical Cannabis Program

Information provided by the state on sources for medical
marijuana:

The cannabis program website has a list of three operating
dispensaries and five more scheduled to open in Spring 2016.

Patient Registry Fee:
$200 annual fee / $50 for patients on Social Security disability,
Supplemental Security Insurance, or enrolled in MinnesotaCare

Accepts other states' registry ID cards?
No

Registration:
Mandatory

142. Montana

Initiative 148 T -- Approved by 62% of voters on Nov. 2, 2004
Effective: Nov. 2, 2004

Approved Conditions: Cancer, glaucoma, or positive status for
HIV/AIDS, or the treatment of these conditions; a chronic or
debilitating disease or medical condition or its treatment that
produces cachexia or wasting syndrome, severe or chronic
pain, severe nausea, seizures, including seizures caused by
epilepsy, or severe or persistent muscle spasms, including
spasms caused by multiple sclerosis or Crohn's disease;
admittance to hospice care; or any other medical condition or
treatment for a medical condition adopted by the department by
rule.

Possession/Cultivation: "Registered cardholders are limited to
12 seedlings (<12"), 4 mature flowering plants, and 1 ounce of
usable marijuana. If a registered cardholder assigns a provider,
they cannot grow for themselves."

Medical Marijuana Program

Montana Department of Health and Human Services
Licensure Bureau

2401 Colonial Drive, 2nd Floor

P.O. Box 202953

Helena, MT 59620-2953

Phone: 406-444-0596

jbuska@mt.gov

Website:
MT Medical Marijuana Program

Medical Marijuana Program FAQs &

Information provided by the state on sources for medical
marijuana:

"The department has no advice on obtaining marijuana."
"MMP FAQ," dphhs.mt.gov (accessed Mar. 1, 2016)

Patient Registry Fee:
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Amended: SB 423 T -- Passed on Apr. 28, 2011 and
transmitted to the Governor on May 3, 2011
Effective: July 1, 2011

SB 423 changes the application process to require a Montana
driver's license or state issued ID card. A second physician is
required to confirm a chronic pain diagnosis.

"A provider or marijuana-infused products provider may assist a
maximum of three registered cardholders..." and "may not
accept anything of value, including monetary remuneration, for
any services or products provided to a registered cardholder."

Approved Conditions: Cancer, glaucoma, or positive status for
HIV/AIDS when the condition or disease results in symptoms
that seriously and adversely affect the patient's health status;
Cachexia or wasting syndrome; Severe, chronic pain that is
persistent pain of severe intensity that significantly interferes
with daily activities as documented by the patient's treating
physician; Intractable nausea or vomiting; Epilepsy or
intractable seizure disorder; Multiple sclerosis; Chron's Disease;
Painful peripheral neuropathy; A central nervous system
disorder resulting in chronic, painful spasticity or muscle
spasms; Admittance into hospice care.

Possession/Cultivation: Amended to 12 seedlings (less than
12"), four mature flowering plants, and one ounce of usable
marijuana.

On Nov. 6, 2012, Montana voters approved initiative referendum
No. 124 by a vote of 56.5% to 43.5%, upholding SB 423.

$75 new application / $75 renewal

Accepts other states’ registry ID cards?
No (reciprocity ended when SB 423 took effect)

Registration:
Mandatory

15. Nevada

Ballot Question 9 -- Approved Nov. 7, 2000 by 65% of voters
Effective: Oct. 1, 2001

Removes state-level criminal penalties on the use, possession
and cultivation of marijuana by patients who have "written
documentation" from their physician that marijuana may
alleviate his or her condition.

Approved Conditions: AIDS; cancer; glaucoma; and any
medical condition or treatment to a medical condition that
produces cachexia, persistent muscle spasms or seizures,
severe nausea or pain, and PTSD. Other conditions are subject
to approval by the health division of the state Department of
Human Resources.

Possession/Cultivation: Patients (or their primary caregivers)
may legally possess no more than two and a half ounces of
usable marijuana in a 14-day period and 12 plants.

Registry: The law establishes a confidential state-run patient
registry that issues identification cards to qualifying patients.
Patients who do not join the registry or possess greater
amounts of marijuana than allowed by law may argue the
"affirmative defense of medical necessity" if they are arrested on
marijuana charges. Legislators added a preamble to the
legislation stating, "[T]he state of Nevada as a sovereign state
has the duty to carry out the will of the people of this state and
regulate the health, medical practices and well-being of those
people in a manner that respects their personal decisions
concerning the relief of suffering through the medical use of
marijuana." A separate provision requires the Nevada School of
Medicine to "aggressively" seek federal permission to establish
a state-run medical marijuana distribution program.

Amended: Assembly Bill 453 ™
Effective: Oct. 1, 2001

Created a state registry for patients whose physicians
recommend medical marijuana and tasked the Department of
Motor Vehicles with issuing identification cards. No state money
will be used for the program, which will be funded entirely by
donations.

Amended: Senate Bill 374 T
Signed into law by Gov. Brian Sandoval on June 12, 2013

"Provides for the registration of medical marijuana
establishments authorized to cultivate or dispense marijuana or
manufacture edible marijuana products or marijuana-infused
products for sale to persons authorized to engage in the

Nevada State Health Division
4150 Technology Way, Suite 106
Carson City, NV, 89706

Phone: 775-684-3487

Fax: 775-684-4156

medicalmarijuana@health.nv.gov

Website:
NV Medical Marijuana Program

Information provided by the state on sources for medical
marijuana:

The medical marijuana program website has a list of 15 open
dispensaries. Nevada law allows patients to home cultivate only
in specific circumstances. "The Nevada MM Program is not a
resource for the growing process and does not have information
to give to patients. It is recommended that you talk to an

attorney to learn about your rights and protections." "Medical
Marijuana Patient Cardholder Registry - FAQs," health.nv.gov, Jan. 19, 2016

Patient Registry Fee:
$25 application fee, plus $75 for the card

Accepts other states' registry ID cards?
Yes, starting Apr. 1, 2014 with an affidavit

Registration:
Mandatory
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medical use of marijuana...

From Apr. 1, 2014, through Mar. 31, 2016, a nonresident
purchaser must sign an affidavit attesting to the fact that he or
she is entitled to engage in the medical use of marijuana in his
or her state or jurisdiction of residency. On and after Apr. 1,
2016, the requirement for such an affidavit is replaced by
computer cross-checking between the State of Nevada and
other jurisdictions." Patients who were growing before July 1,
2013 are allowed to continue home cultivation until Mar. 31,
2016.

Updates: The Department of Health and Human Services
adopted regulations ™ based on the previous amendment on
Apr. 1, 2014.

16. New Hampshire

House Bill 573™

Approved: May 23, 2013 by Senate, 18-6 and June 26, 2013
by House, 284-66

Signed into law by Gov. Maggie Hassan on July 23, 2013
Effective: Upon passage

The bill authorizes the use of therapeutic cannabis in New
Hampshire, establishes a registry identification card system,
allows for the registration of up to four non-profit alternative
treatment centers in the state, and establishes an affirmative
defense for qualified patients and designated caregivers with
valid registry ID cards.

HB 573 also calls for the creation of a Therapeutic Use of
Cannabis Advisory Council, which in five years will be required
to "issue a formal opinion on whether the program should be
continued or repealed."

Avalid ID card from another medical marijuana state will be
recognized as allowing the visiting patient to possess cannabis
for therapeutic purposes, but the "visiting qualifying patient shall
not cultivate or purchase cannabis in New Hampshire or obtain
cannabis from alternative treatment centers..."

Approved Conditions: “(1) Cancer, glaucoma, positive status
for human immunodeficiency virus, acquired immune deficiency
syndrome, hepatitis C currently receiving antiviral treatment,
amyotrophic lateral sclerosis, muscular dystrophy, Crohn's
disease, multiple sclerosis, chronic pancreatitis, spinal cord
injury or disease, traumatic brain injury, epilepsy, lupus,
Parkinson's disease, Alzheimer's disease, or one or more
injuries that significantly interferes with daily activities as
documented by the patient's provider; AND

(2) A severely debilitating or terminal medical condition or its
treatment that has produced at least one of the following:
elevated intraocular pressure, cachexia, chemotherapy-induced
anorexia, wasting syndrome, agitation of Alzheimer's disease,
severe pain that has not responded to previously prescribed
medication or surgical measures or for which other treatment
options produced serious side effects, constant or severe
nausea, moderate to severe vomiting, seizures, or severe,
persistent muscle spasms.”

Possession/Cultivation: "A qualifying patient shall not obtain
more than 2 ounces of usable cannabis directly or through the
qualifying patient's designated caregiver during a 10-day
period." A patient may possess two ounces of usable cannabis
at any one time.

Updates: On Apr. 3, 2014, the Department of Health and
Human Services (DHHS) posted proposed Therapeutic
Cannabis Program Registry Rules ™ and began the formal
rulemaking process.

DHHS began issuing Registry Identification Cards on Dec. 28,
2015 by mail to qualifying patients and designated caregivers
whose applications had been approved. The cards cannot be
used in New Hampshire until the Alternative Treatment Center
(ATC) dispensaries open.

The state's first dispensary opened in Plymouth, New
Hampshire, on May 1, 2016.

New Hampshire Department of Health and Human Services
Therapeutic Cannabis Program

129 Pleasant Street, Brown Building

Concord, NH 03301-3857

Phone: 603-271-9234

Email Contact Form

Website:
Therapeutic Use of Cannabis Program

Information provided by the state on sources for medical
marijuana:

"There will be four Alternative Treatment Centers (ATCs)
operating in New Hampshire. The ATCs will be located in Dover,
Merrimack, Lebanon, and Plymouth. A Qualifying Patient may
select any of the ATCs but may select only one at any given
time. A Qualifying Patient will be allowed to purchase cannabis
only from the ATC he or she has selected. No Alternative
Treatment Center in New Hampshire is open for business at this
time. It is expected that they will become operational in Spring

2016."
"Alternative Treatment Centers" dhhs.nh.gov (accessed Feb. 29, 2016)

Patient Registry Fee:
$50

Accepts other states' registry ID cards?
Yes

Registration:
Mandatory

Department of Health (DOH)
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17.New Jersey

Senate Bill 11970

Approved: Jan. 11, 2010 by House, 48-14; by Senate, 25-13
Signed into law by Gov. Jon Corzine on Jan. 18, 2010
Effective: Six months from enactment

Protects "patients who use marijuana to alleviate suffering from
debilitating medical conditions, as well as their physicians,
primary caregivers, and those who are authorized to produce
marijuana for medical purposes" from "arrest, prosecution,
property forfeiture, and criminal and other penalties."

Also provides for the creation of alternative treatment centers,
"at least two each in the northern, central, and southern regions
of the state. The first two centers issued a permit in each region
shall be nonprofit entities, and centers subsequently issued
permits may be nonprofit or for-profit entities."

Approved Conditions: Amyotrophic lateral sclerosis (Lou
Gehrig's disease); multiple sclerosis; terminal cancer; muscular
dystrophy; inflammatory bowel disease, including Crohn’s
disease; terminal iliness, if the physician has determined a
prognosis of less than 12 months of life.

The following conditions apply if conventional therapy is
unsuccessful: Seizure disorder, including epilepsy; intractable
skeletal muscular spasticity; glaucoma.

The following conditions, if severe or chronic pain, severe
nausea or vomiting, cachexia, or wasting syndrome results from
the condition or treatment: Positive status for HIV/AIDS; cancer.

Possession/Cultivation: Physicians determine how much
marijuana a patient needs and give written instructions to be
presented to an alternative treatment center. The maximum
amount for a 30-day period is two ounces.

Amended: SB 2842 7
Signed into law by Gov. Chris Christie on Sep. 10, 2013
following legislative adoption of his conditional veto ™

Allows edible forms of marijuana only for qualifying minors, who
must receive approval from a pediatrician and a psychiatrist.

Updates:

S119 was supposed to become effective six months after it was
enacted on Jan. 18, 2010, but the legislature, DHHS, and New
Jersey Governor Chris Christie had difficulty coming to
agreement on the details of how the program would be run.

The New Jersey Department of Health and Senior Services
released draft rules T outlining the registration and application
process on Oct. 6, 2010. A public hearing to discuss the
proposed rules was held on Dec. 6, 2010 at the New Jersey
Department of Health and Senior Services, according to the
New Jersey Register.

On Dec. 20, 2011, Senator Nicholas Scutari (D), lead sponsor of
the medical marijuana bill, submitted Senate Concurrent
Resolution (SCR) 140 ™ declaring that the "Board of Medical
Examiners proposed medicinal marijuana program rules are
inconsistent with legislative intent." The New Jersey Senate
Health, Human Services and Senior Citizens committee held a
public hearing to discuss SCR 140 and a similar bill, SCR 130,
on Jan. 20, 2010.

On Feb. 3, 2011, the Department of Health proposed new rules
T that streamlined the permit process for cultivating and
dispensing, prohibited home delivery by alternative treatment
centers, and required that "conditions originally named in the
Act be resistant to conventional medical therapy in order to
qualify as debilitating medical conditions."

On Aug. 9, 2012, the New Jersey Medical Marijuana Program
opened the patient registration system on its website. Patients
must have a physician's recommendation, a government-issued
ID, and proof of New Jersey residency to register. The first
dispensary is expected to be licensed to open in September.

On Oct. 16, 2012, the Department of Health issued the first
dispensary permit ™ to Greenleaf Compassion Center, allowing
it to operate as an Alternative Treatment Center and dispense
marijuana. The center opened on Dec. 6, 2012, becoming New

P. O. Box 360
Trenton, NJ 08625-0360
Phone: 609-292-0424

Contact form

Website:
Medicinal Marijuana Program

Information provided by the state on sources for medical
marijuana:

Patients are not allowed to grow their own marijuana. On Mar.
21, 2011, the New Jersey DOH announced the locations of six
nonprofit alternative treatment centers (ATCs) ™ from which
medical marijuana may be obtained, five of which were
operational as of Mar. 1, 2016.

Medical marijuana is not covered by Medicaid.
Patient Registry Fee:
$200 (valid for two years). Reduced fee of $20 for patients

qualifying for state or federal assistance programs

Accepts other states’ registry ID cards?
No

Registration:
Mandatory



http://medicalmarijuana.procon.org/sourcefiles/NJS119.pdf
http://medicalmarijuana.procon.org/sourcefiles/new-jeresey-sb-2842.pdf
http://medicalmarijuana.procon.org/sourcefiles/christie-sb-2842-veto.pdf
http://medicalmarijuana.procon.org/sourcefiles/new-jersey-draft-rules-for-medical-marijuana-program.pdf
http://medicalmarijuana.procon.org/sourcefiles/new-jersey-senate-resolution-140.PDF
http://medicalmarijuana.procon.org/sourcefiles/new-jersey-feb-3-2011-proposed-rules.PDF
https://njmmp.nj.gov/njmmp/jsp/patientRegProcess.jsp
http://medicalmarijuana.procon.org/sourcefiles/first-new-jersey-dispensary.pdf
http://www.state.nj.us/health/medicalmarijuana/contact.shtml
http://www.state.nj.us/health/med_marijuana.shtml
http://medicalmarijuana.procon.org/sourcefiles/new-jersey-alternative-treatment-centers-medical-marijuana.pdf

Jersey's first dispensary.

18. New Mexico

Senate Bill 523™ "The Lynn and Erin Compassionate Use Act"
Approved: Mar. 13, 2007 by House, 36-31; by Senate, 32-3
Effective: July 1, 2007

Removes state-level criminal penalties on the use and
possession of marijuana by patients "in a regulated system for
alleviating symptoms caused by debilitating medical conditions
and their medical treatments." The New Mexico Department of
Health is designated to administer the program and register
patients, caregivers, and providers.

Approved Conditions: Amyotrophic Lateral Sclerosis (Lou
Gehrig's disease); cancer; Crohn’s disease; epilepsy; glaucoma;
hepatitis C infection currently receiving antiviral treatment;
HIV/AIDS; Huntington’s Disease; hospice care; inclusion body
myositis; inflammatory autoimmune?mediated arthritis;
intractable nausea/vomiting; multiple sclerosis; damage to the
nervous tissue of the spinal cord; painful peripheral neuropathy;
Parkinson’s disease; PTSD; severe chronic pain; severe
anorexia/cachexia; spasmodic torticollis; ulcerative colitis

Possession/Cultivation: Patients have the right to possess up
to six ounces of usable cannabis, four mature plants and 12
seedlings. Usable cannabis is defined as dried leaves and
flowers; it does not include seeds, stalks or roots. A primary
caregiver may provide services to a maximum of four qualified
patients under the Medical Cannabis Program.

New Mexico Department of Health
Medical Cannabis Program

1190 Saint Francis Drive Suite S-3400
Santa Fe, NM 87505

Phone: 505-827-2321

medical.cannabis@state.nm.us

Website:
NM Medical Cannabis Program

Information provided by the state on sources for medical
marijuana:

"Currently, there are 23 independent Licensed Nonprofit
Producers (LNPP). These are the agencies where those actively
enrolled in the program purchase product. The NM Department
of Health does not provide medical cannabis or set the prices.
Patients must contact each LNPP directly to initiate the
registration process. Questions regarding the LNPP should be
directed to each LNPP separately, and not to the NMDOH

Medical Cannabis Program."”
"Medical Cannabis List of Licensed Non-Profit Producers,” nmhealth.org,
Feb. 29, 2016

Patient Registry Fee:
No fee

Accepts other states’ registry ID cards?
No

Registration:
Mandatory

19. New York

Assembly Bill 6357 &

Approved: June 19, 2014 by Assembly, 117-13; June 20, 2014
by Senate, 49-10

Signed into law by Governor Andrew Cuomo on July 5, 2014
Effective: Upon Governor's signature

The Department of Health had 18 months to establish
regulations and register dispensing organizations. Marijuana will
be taxed at 7%, to be paid by the dispensary. The law
automatically expires after seven years.

Approved Conditions: "You are potentially eligible for medical
marijuana if you have been diagnosed with a specific severe,
debilitating or life threatening condition that is accompanied by
an associated or complicating condition. By law, those
conditions are: cancer, HIV infection or AIDS, amyotrophic
lateral sclerosis (ALS), Parkinson's disease, multiple sclerosis,
spinal cord injury with spasticity, epilepsy, inflammatory bowel
disease, neuropathy, and Huntington's disease. The associated
or complicating conditions are cachexia or wasting syndrome,
severe or chronic pain, severe nausea, seizures, or severe or
persistent muscle spasms.”

Physicians must complete a four-hour New York State
Department of Health (Department)-approved course and
register with the Department to certify patients.

Possession/Cultivation: 30-day supply
Smoking is not a method approved by the bill.
Update:

On Nov. 11, 2015 Gov. Cuomo signed a bill ™ to allow
emergency access to medical marijuana, requiring state health
officials to establish an expedited certification process for
seriously ill patients and to register marijuana producers "as
expeditiously as practicable."

On Jan. 7, 2016, the medical marijuana program officially
launched with eight dispensaries statewide.

New York Department of Health
866-811-7957

Email Contact Form

Website:
New York State Medical Marijuana Program

Information provided by the state on sources for medical
marijuana:

The medical marijuana program website lists five registered
organizations, each with four dispensing sites.

"A certified patient may receive medical marijuana products from
any dispensing facility of any Registered Organization in New
York State."

"Frequently Asked Questions," health.ny.gov (accessed Mar. 1, 2016)

Patient Registry Fee:
$50

Accepts other states' registry ID cards?
No

Registration:
Mandatory

20. Ohio

House Bill 523 &

Ohio Medical Marijuana Control Program

Website:
medicalmarijuana.ohio.gov
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Approved: May 10, 2016 by House, 71-26; May 25, 2016 by
Senate, 18-15

Signed into law by Governor John Kasich on June 8, 2016
Effective: Sep. 8, 2016

Authorizes the use of marijuana for medical purposes and
establishes the Medical Marijuana Control Program.

"Only the following forms of medical marijuana may be
dispensed under this chapter: oils, tinctures, plant material,
edibles, patches." The smoking or combustion of medical
marijuana is prohibited while vaporization is permitted.

Approved Conditions: AIDS/HIV, Alzheimer's disease, ALS,
cancer, chronic traumatic encephalopathy, Crohn's disease,
epilepsy, fibromyalgia, glaucoma, hepatitis C, inflammatory
bowel disease, multiple sclerosis, chronic, severe, or intractable
pain, Parkinson's disease, PTSD, sickle cell anemia, spinal cord
disease or injury, Tourette's syndrome, traumatic brain injury,
ulcerative colitis

Possession/Cultivation: The law allows for a maximum of a
90-day supply, to be determined during the rulemaking process.

Smoking is not a method approved by the bill.

"The Ohio Department of Commerce and the State of Ohio
Board of Pharmacy are required by law to take all actions
necessary to ensure that Ohio's Medical Marijuana Control
Program is fully operational no later than September 2018. At
that time, there will be an established structure for Ohioans with
a qualifying medical condition to obtain a recommendation for
medical marijuana, purchase medical marijuana from a licensed

dispensary, and consume medical marijuana.”

"Frequently Asked Questions, medicalmarijuana.ohio.gov (accessed Aug.
9, 2016)

Contact Form

Information provided by the state on sources for medical
marijuana:

"Medical marijuana will be available from retail dispensaries
licensed by the Board of Pharmacy. The Board of Pharmacy is
currently developing rules on the licensing of medical marijuana
dispensaries. The law prohibits the cultivation of medical

marijuana for personal, family, or household use."

"Frequently Asked Questions, medicalmarijuana.ohio.gov (accessed Aug. 9,
2016)

Patient Registry Fee:
To be determined

Accepts other states' registry ID cards?

"The state board of pharmacy shall attempt in good faith to
negotiate and enter into a reciprocity agreement with any other
state under which a medical marijuana registry identification
card or equivalent authorization that is issued by the other state
is recognized in this state."

Registration:
Mandatory

21.0regon

Ballot Measure 67 ™ -- Approved by 55% of voters on Nov. 3,
1998
Effective: Dec. 3, 1998

Removes state-level criminal penalties on the use, possession
and cultivation of marijuana by patients who possess a signed
recommendation from their physician stating that marijuana
"may mitigate" his or her debilitating symptoms.

Approved Conditions: Cancer, glaucoma, degenerative or
pervasive neurological condition; positive status for HIV/AIDS,
or treatment for these conditions; A medical condition or
treatment for a medical condition that produces cachexia,
severe pain, severe nausea, seizures, including seizures
caused by epilepsy, or persistent muscle spasms, including
spasms caused by multiple sclerosis. Other conditions are
subject to approval by the Health Division of the Oregon
Department of Human Resources.

Possession/Cultivation: A registry identification cardholder or
the designated primary caregiver of the cardholder may possess
up to six mature marijuana plants and 24 ounces of usable
marijuana. A registry identification cardholder and the
designated primary caregiver of the cardholder may possess a
combined total of up to 18 marijuana seedlings. (per Oregon
Revised Statutes ORS 475.300 -- ORS 475.346) &

Amended: Senate Bill 1085 ™
Effective: Jan. 1, 2006

State-qualified patients who possess cannabis in amounts
exceeding the new state guidelines will no longer retain the
ability to argue an "affirmative defense" of medical necessity at
trial. Patients who fail to register with the state, but who possess
medical cannabis in amounts compliant with state law, still retain
the ability to raise an "affirmative defense" at trial.

The law also redefines "mature plants" to include only those
cannabis plants that are more than 12 inches in height and
diameter, and establish a state-registry for those authorized to
produce medical cannabis to qualified patients.

Amended: House Bill 3052
Effective: July 21, 1999

Mandates that patients (or their caregivers) may only cultivate

Oregon Department of Human Services
Medical Marijuana Program

PO Box 14116

Portland, OR 97293

Phone: 855-244-9580 (toll-free)

medmj.dispensaries@state.or.us

Website:
healthoregon.org/ommp

Information provided by the state on sources for medical
marijuana:

The Oregon Medical Marijuana Dispensary Program publishes a
directory of approved dispensaries on its website.

"As of October 1, 2015, registered medical marijuana
dispensaries may sell limited amounts of recreational marijuana
to adults age 21 and older."

Patient Registry Fee:

$200 for new applications and renewals; Reduced fees: $60 for
persons receiving SNAP (food stamp); $50 for Oregon Health
Plan cardholders; $20 for persons receiving SSI benefits; $20
for individuals who have served in the Armed Forces of the
United States

Accepts other states' registry ID cards?
No

Registration:
Mandatory
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marijuana in one location, and requires that patients must be
diagnosed by their physicians at least 12 months prior to an
arrest in order to present an "affirmative defense." This bill also
states that law enforcement officials who seize marijuana from a
patient pending trial do not have to keep those plants alive. Last
year the Oregon Board of Health approved agitation due to
Alzheimer’s disease to the list of debilitating conditions
qualifying for legal protection.

In August 2001, program administrators filed established
temporary procedures further defining the relationship between
physicians and patients. The new rule defines attending
physician as "a physician who has established a
physician/patient relationship with the patient;... is primarily
responsible for the care and treatment of the patients... has
reviewed a patient's medical records at the patient’s request,
has conducted a thorough physical examination of the patient,
has provided a treatment plan and/or follow-up care, and has
documented these activities in a patient file."

Amended: SB 281 7
Signed by Gov. John Kitzhaber on June 6, 2013

Adds post-traumatic stress disorder (PTSD) to the list of
approved conditions for medical marijuana use.

Amended: HB 3460 &
Signed by Gov. John Kitzhaber on Aug. 14, 2013

Creates a dispensary program by allowing the state licensing
and regulation of medical marijuana facilities to transfer
marijuana to registry identification cardholders or their
designated primary caregivers.

Updates: On Mar. 3, 2014, the program began accepting
applications from people seeking a license to operate a medical
marijuana dispensary.

On Mar. 19, 2014, Senate Bill 1531 7 was signed into law. The
bill allows local governments to restrict the operation of medical
marijuana dispensaries, including the moratoriums up through
May 1, 2015.

On Apr.18, 2014, the Medical Marijuana Dispensary Program
approved 15 dispensary applications, bringing the total number
of approved applications to 58.

HB 3400, signed into law on July 1, 2015 by Gov. Kate Brown,
added a provision requiring patients to be state residents, but
there is no minimum length of residency required before getting
a card.

22. Pennsylvania

Senate Bill 3 ™ -- Apr. 12, 2016 by Senate, 42-7, and Apr. 13
by House, 149-46
Signed into law by Gov. Tom Wolf (D) on Apr. 17, 2016

Effective: 30 days after passage

Approved Conditions: Cancer, HIV/AIDS, ALS, Parkinson's,
multiple sclerosis, damage to the nervous tissue of the spinal
cord with objective neurological indication of intractable
spasticity, epilepsy, inflammatory bowel disease, neuropathies,
Huntington's disease, Crohn's disease, PTSD, intractable
seizures, glaucoma, sickle cell anemia, severe chronic or
intractable pain of neuropathic origin or severe chronic or
intractable pain in which conventional therapeutic intervention
and opiate therapy is contraindicated or ineffective, autism.

Possession/Cultivation: 30-day supply; According to SB 3,
"Medical marijuana may only be dispensed to a patient or
caregiver in the following forms: (i) pill; (ii) oil; (iii) topical forms,
including gel, creams or ointments; (iv) a form medically
appropriate for administration by vaporization or nebulization,
excluding dry leaf or plant form... (v) tincture; or (vi) liquid.
Unless otherwise provided in regulations adopted by the
department under section 1202, medical marijuana may not be
dispensed to a patient or a caregiver in dry leaf or plant form."

Smoking is not a method approved by the bill.
Update:

Pennsylvania Department of Health
1-877-PA-HEALTH

Information provided by the state on sources for medical
marijuana:

"The department may not initially issue permits to more than 50
dispensaries. Each dispensary may provide medical marijuana

at no more than three separate locations."
"Senate Bill 3," Apr. 12, 2016

More details pending establishment of state program

Patient Registry Fee:
$50

Accepts other states' registry ID cards?
Unknown

Registration:
Mandatory
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On June 24, 2016 , Pennsylvania Secretary of Health Karen
Murphy announced new guidelines for a Safe Harbor provision:
"In July [2016], parents, legal guardians, caregivers, and
spouses will be able to apply to the department for a Safe
Harbor Letter that will allow them to administer medical
marijuana obtained from outside of Pennsylvania to minors in
their care. Once approved, the letter should be carried
whenever medical marijuana is being transported outside of an
individual’s home."

23. Rhode Island

Senate Bill 0710 -- Approved by state House and Senate,
vetoed by the Governor. Veto was over-ridden by House and
Senate.

Timeline:

June 24, 2005: passed the House 52 to 10

June 28, 2005: passed the State Senate 33 to 1

June 29, 2005: Gov. Carcieri vetoed the bill

June 30, 2005: Senate overrode the veto 28-6

Jan. 3, 2006: House overrode the veto 59-13 to pass the
Edward O. Hawkins and Thomas C. Slater Medical
Marijuana Act ™ (Public Laws 05-442 and 05-443)

6. June 21, 2007: Amended by Senate Bill 791 &
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Effective: Jan. 3, 2006

Approved Conditions: Cancer, glaucoma, positive status for
HIV/AIDS, Hepatitis C, or the treatment of these conditions; A
chronic or debilitating disease or medical condition or its
treatment that produces cachexia or wasting syndrome; severe,
debilitating, chronic pain; severe nausea; seizures, including but
not limited to, those characteristic of epilepsy; or severe and
persistent muscle spasms, including but not limited to, those
characteristic of multiple sclerosis or Crohn's disease; or
agitation of Alzheimer's Disease; or any other medical condition
or its treatment approved by the state Department of Health.

Possession/Cultivation: Limits the amount of marijuana that
can be possessed and grown to up to 12 marijuana plants or
2.5 ounces of cultivated marijuana. Primary caregivers may not
possess an amount of marijuana in excess of 24 marijuana
plants and five ounces of usable marijuana for qualifying
patients to whom he or she is connected through the
Department's registration process.

Amended: H5359 T - The Edward O. Hawkins and Thomas C.
Slater Medical Marijuana Act (substituted for the original bill)

Timeline:

May 20, 2009: passed the House 63-5

June 6, 2009: passed the State Senate 31-2
June 12, 2009: Gov. Carcieri vetoed the bill ™
June 16, 2009: Senate overrode the veto 35-3
June 16, 2009: House overrode the veto 67-0

abrwnN =

Effective June 16, 2009: Allows the creation of
compassion centers, which may acquire, possess,
cultivate, manufacture, deliver, transfer, transport, supply,
or dispense marijuana, or related supplies and
educational materials, to registered qualifying patients
and their registered primary caregivers. Rules &
Regulations ™ last updated Dec. 2012.

The first dispensary, the Thomas C. Slater Compassion Center,
opened on Apr. 19, 2013. Compassion centers must be
operated on a not-for-profit basis.

Rhode Island Department of Health

Office of Health Professions Regulation, Room 104
3 Capitol Hill

Providence, RI 02908-5097

Phone: 401-222-2828

doh.mmp@health.ri.gov

Website:
RI Medical Marijuana Program (MMP)

Information provided by the state on sources for medical
marijuana:

"Compassion centers are places for patients who have
qualifying conditions to obtain medical marijuana as allowed by
Rhode Island law. Three compassion centers are licensed in
Rhode Island: the Thomas C. Slater Compassion Center in
Providence; Summit Medical Compassion Center in Warwick;

and Greenleaf Compassionate Care Center in Portsmouth."

"Medical Marijuana Compassion Centers," health.ri.gov (accessed Mar. 1,
2016)

Patient Registry Fee:
$100 / $10 for applicants on Medicaid or Supplemental Security
Income (SSI)

Accepts other states’ registry ID cards?
Yes, but only for the conditions approved in Rhode Island

Registration:
Mandatory

24. Vermont

Senate Bill 76 T -- Approved 22-7; House Bill 645 7 --
Approved 82-59

"Act Relating to Marijuana Use by Persons with Severe
lliness” (Sec. 1. 18 V.S.A. chapter 86 ™ passed by the General
Assembly) Gov. James Douglas (R), allowed the act to pass into
law unsigned on May 26, 2004

Effective: July 1, 2004

Amended: Senate Bill 00007 &
Effective: May 30, 2007

Marijuana Registry
Department of Public Safety
45 State Drive

Waterbury, VT 05671-1300
Phone: 802-241-5115

Fax: 802-241-5230

DPS.MJRegistry@vermont.gov

Website:
VT Marijuana Registry Program
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Approved Conditions: Cancer, AIDS, positive status for HIV,
multiple sclerosis, or the treatment of these conditions if the
disease or the treatment results in severe, persistent, and
intractable symptoms; or a disease, medical condition, or its
treatment that is chronic, debilitating and produces severe,
persistent, and one or more of the following intractable
symptoms: cachexia or wasting syndrome, severe pain or
nausea or seizures.

Possession/Cultivation: No more than two mature marijuana
plants, seven immature plants, and two ounces of usable
marijuana may be collectively possessed between the
registered patient and the patient’s registered caregiver. A
marijuana plant shall be considered mature when male or
female flower buds are readily observed on the plant by unaided
visual examination. Until this sexual differentiation has taken
place, a marijuana plant will be considered immature.

Amended: Senate Bill 17 T "An Act Relating To Registering
Four Nonprofit Organizations To Dispense Marijuana For
Symptom Relief"

Signed by Gov. Peter Shumlin on June 2, 2011

The bill "establishes a framework for registering up to four
nonprofit marijuana dispensaries in the state... A dispensary will
be permitted to cultivate and possess at any one time up to 28
mature marijuana plants, 98 immature marijuana plants, and 28
ounces of usable marijuana.”

On Sep. 12, 2012, the State of Vermont Department of Public
Safety announced conditional approval & of two medical
marijuana dispensaries. In June 2013, two dispensaries opened
in Vermont.

Information provided by the state on sources for medical
marijuana:

"The Marijuana Registry is neither a source for marijuana nor
can the Registry provide information to patients on how to obtain
marijuana." (accessed Mar. 1, 2016)

Patient Registry Fee:
$50

Accepts other states’ registry ID cards?
No

Registration:
Mandatory

25. Washington

Chapter 69.51A RCW T Ballot Initiative 1-692 -- Approved by
59% of voters on Nov. 3, 1998
Effective: Nov. 3, 1998

"Qualifying patients with terminal or debilitating illnesses who, in
the judgment of their physicians, may benefit from the medical
use of marijuana, shall not be found guilty of a crime under state
law for their possession and limited use of marijuana.”

Approved Conditions: cachexia; cancer; HIV or AIDS;
epilepsy; glaucoma; intractable pain (defined as pain unrelieved
by standard treatment or medications); and multiple sclerosis.
Other conditions are subject to approval by the Washington
Board of Health. Additional conditions as of Nov. 2, 2008:
Crohn's disease, Hepatitis C with debilitating nausea or
intractable pain, diseases, including anorexia, which result in
nausea, vomiting, wasting, appetite loss, cramping, seizures,
muscle spasms, or spasticity, when those conditions are
unrelieved by standard treatments or medications. Added as of
Aug. 31, 2010: chronic renal failure

Amended: Senate Bill 6032 7
Effective: 2007 (rules being defined by Legislature with a July
1, 2008 due date)

Amended: Final Rule ™ based on Significant Analysis ™
Effective: Nov. 2, 2008

Possession/Cultivation: "On July 1, 2016, the possession
amounts will change and will depend on whether the patient or
designated provider is entered into the marijuana database.
Patients and designated providers who are entered into the
database will be able to:

e Possess six plants and eight ounces of useable
marijuana.

e Be authorized by their healthcare practitioner for up to
fifteen plants and sixteen ounces of usable marijuana.”

Amended: SB 5073 &

Effective: July 22, 2011

Gov. Christine Gregoire signed sections of the bill and partially
vetoed others, as explained in the Apr. 29, 2011 veto notice. &
Gov. Gregoire struck down sections related to creating state-
licensed medical marijuana dispensaries and a voluntary patient
registry.

Department of Health
PO Box 47866

Olympia, WA 98504-7866
Phone: 360-236-4700
Fax: 360-236-4768

MedicalMarijuana@doh.wa.gov

Website:
Medical Marijuana (Cannabis)

Information provided by the state on sources for medical
marijuana:

"Current Washington law provides an affirmative defense to
criminal prosecution if a qualified patient or designated provider
possesses up to 24 ounces of useable marijuana or 15
marijuana plants, or participates in a collective garden. Patients
and designated providers age 21 or older may purchase and
possess marijuana through the recreational market but are
subject to the limitations in chapter 69.50 RCW. Currently, any
adult age 21 or older may buy any combination of the following
from a licensed retail store:

e One ounce of useable marijuana;

e Sixteen ounces of marijuana-infused product in solid
form;

e Seventy-two ounces of marijuana-infused product in
liquid form; or seven grams of marijuana concentrate

The laws relating to possession amounts for patients and
designated providers will change on July 1, 2016.

Beginning July 1, 2016, all non-licensed medical marijuana
dispensaries must close down. However, medical marijuana
patients can grow up to 15 plants if authorized by healthcare

practitioner."

"Medical Marijuana Other Frequently Asked Questions," doh.wa.gov
(accessed Mar. 1, 2016)

Note: Washington now allows state-licensed retail stores to sell marijuana.
The state website says that qualified patients "can still grow their own
marijuana or participate in a collective garden if they don’t want to buy from
a state-licensed retail store."

Patient Registry Fee:
None

Accepts other states’ registry ID cards?
No
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Registration:
Updates: On Jan. 21, 2010, the Supreme Court of the State of | None
Washington ruled that Ballot Initiative "I-692 did not legalize
marijuana, but rather provided an authorized user with an
affirmative defense if the user shows compliance with the
requirements for medical marijuana possession." State v. Fry &

ProCon.org contacted the Washington Department of Health to
ask whether it had received any instructions in light of this
ruling. Kristi Weeks, Director of Policy and Legislation, stated
the following in a Jan. 25, 2010 email response to ProCon.org:

"The Department of Health has a limited role
related to medical marijuana in the state of
Washington. Specifically, we were directed by the
Legislature to determine the amount of a 60 day
supply and conduct a study of issues related to
access to medical marijuana. Both of these tasks
have been completed. We have maintained the
medical marijuana webpage for the convenience
of the public.

The department has not received 'any instructions'
in light of State v. Fry. That case does not change
the law or affect the 60 day supply. Chapter
69.51A RCW, as confirmed in Fry, provides an
affirmative defense to prosecution for possession
of marijuana for qualifying patients and
caregivers."

On Nov. 6, 2012, Washington voters passed Initiative 502,
which allows the state to "license and regulate marijuana
production, distribution, and possession for persons over 21 and
tax marijuana sales." The website for Washington's medical
marijuana program states that the initiative "does not amend or
repeal the medical marijuana laws (chapter 69.51A RCW) in any
way. The laws relating to authorization of medical marijuana by
healthcare providers are still valid and enforceable."

SB 5052 7 passed the House by a vote of 60-36 on Apr. 10,
2015 and the Senate by a vote of 41-8 on Apr. 14, 2015. Gov.
Jay Inslee signed the bill into law with partial vetoes on Apr. 24,
2015.

Qualifying patients in Washington need a valid Medical
Marijuana authorization form from their healthcare practitioners.

"Beginning July 1, 2016, patients and designated providers who
are entered into the Medical Marijuana Authorization Database
will receive a recognition card which will entitle the patient to
additional rights and protections under SB 5052:

-Arrest protection
-Purchase products sales tax free
-Purchase three times the legal limit for recreational

Patients and designated providers who hold valid authorizations
but aren't entered into the database will have an affirmative
defense to criminal prosecution if they possess no more than
four plants and six ounces of usable marijuana. They may
purchase only in accordance with the laws and rules for non-
patients."

For a detailed list of sources used to compile this information, please see our sources page.
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Can Cannabis Treat Fibromyalgia Better Than Prescription Drugs?

JEREMY KOSSEN

Anyone suffering from fibromyalgia will tell you it can be devastating. On some days,

simple chores like doing laundry or making breakfast can be exhausting, if not
downright impossible. Just ask Teri Robnett, a Denver-based medical marijuana

patient's rights advocate who runs the Rx MaryJane blog:
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“There used to be days that | didn't feel like | could get through the day. | just

wanted to cry and go back to bed.”

Only a decade ago, many doctors didn't believe fiboromyalgia was real — "hysterical”
women were just imagining it. To this day, it is still misunderstood, and often
misdiagnosed. Commonly characterized as a chronic pain condition, a growing
body of evidence suggests that fibromyalgia is a complex neurological disorder.
Beyond chronic pain affecting muscles and connective tissue, sufferers often
complain of joint stiffness, chronic fatigue, insomnia, general weakness, headaches,

digestive issues, anxiety, and cognitive issues (e.qg., “fibro fog”).

According to the National Institutes of Health, more than 5 million Americans —

mostly women — have fibromyalgia.

What Causes Fibromyalgia?
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While the cause of filboromyalgia is widely debated, Dr. Ethan Russo, a prominent

neurologist and pharmacologist who has dedicated much of his professional career
studying cannabis and the endocannabinoid system, theorized that fibromyalgia

could be related to Clinical Endocannabinoid Deficiency (CECD).

The endocannabinoid system is like the Internet of your body — a communications
network facilitating communications between your brain, organs, connective
tissues, glands, and immune cells. The primary goal of the ECS Is homeostasis —

helping your body maintain a stable internal environment.


http://www.niams.nih.gov/Health_Info/Fibromyalgia/
http://www.ncbi.nlm.nih.gov/pubmed/15159679
http://www.ncbi.nlm.nih.gov/pubmed/20347862

How Does Cannabis Consumption Afféectthe Brain?

When the endocannabinoid system is out of whack, health suffers. An imbalance
can cause a whole host of issues affecting mood, sleep, gastrointestinal health,
muscle spasticity, to name a few — symptoms that are also prominent among

sufferers of fibromyalgia, thusly supporting Russo’s theory.

Can Medical Marijuana be Used as Treatment for Fibromyalgia?



https://www.leafly.com/news/health/how-marijuana-affects-the-brain

Hard to treat and impossible to cure, many sufferers are curious about whether

cannabis can help treat their discomfort.

Robnett, who is also the founder and executive director of Colorado-based
Cannabis Patients Alliance, was one such patient. Recalling how in 1987 a car
accident triggered her fiboromyalgia, she later learned that an endocannabinoid
deficiency could be to blame. She fell to the floor and cried, but her sadness was
swiftly replaced with anger. Recognizing cannabis might be able to help, she asked,
"How could the one thing that could supplement what my body wasn't making [is

something] the government could tell me | can't have?”

For years Robnett took doctor-prescribed pharmaceuticals, but she detested the
side effects and was concerned about drug interactions. “In 2009, | started medical
marijuana. By 2011, | had quit all of my pharmaceutical medications and now use

cannabis exclusively,” she explained.

BE8hhabis Use Won't Prevent You From Getting

Insurance, But It Might Cost You

Robnett said that at first it took her a bit of trial-and-error, but it didn't take long for
her to become convinced cannabis was preferable to pharmaceuticals. “From
season to season, even day to day, the severity of symptoms can change because of
the weather, stress, or hormones,” Robnett said. “Cannabis allows me to self-titrate.
By being able to vary how | consume and types of strains, | can more effectively

treat the symptoms.”


https://cannabispatientsalliance.org/
https://www.leafly.com/news/health/cannabis-use-wont-prevent-you-from-getting-insurance-but-it-might

At night, Robnett medicates with an edible. Because edibles can take a bit to kick in,
she begins her routine by vaporizing with an indica strain which quickly enters the
bloodstream and immediately provides relief. While vaporizing works quickly, it
doesn't last through the night. “The edible takes much longer to affect me than
vaporizing, but lasts much longer, and | can sleep through the night,” she said.

"Getting a good night's sleep helps keep my symptoms under control the next day.”

Ingest or Inhale? 5 Differénces Between Marijuana

Edibles and Flowers

During the day, she’ll use something higher in CBD and lower in THC to minimize
psychoactive effects while alleviating her symptoms. Chronic fatigue is also a
common symptom, and Robnett said the high CBD counters the fatigue, giving her

energy to get through the day.

Cannabis for Treating Fibromyalgia vs. Prescription Drugs


https://www.leafly.com/news/cannabis-101/medibles-101-everything-youve-ever-wanted-to-know-about-edibles
https://www.leafly.com/news/cannabis-101/how-does-vaporization-work
https://www.leafly.com/news/cannabis-101/ingest-or-inhale-5-differences-between-marijuana-edibles-and-flow
https://www.leafly.com/news/cannabis-101/whats-the-deal-with-these-high-cbd-strains
https://www.leafly.com/news/strains/what-cannabis-strains-are-high-in-cbd

Robnett is not alone in her experience. The National Pain Foundation conducted a

survey in 2014 of over 1,300 patients. Remarkably, nearly a third — 30 percent of

respondents — reported having used medical cannabis.

Of the more than 390 survey participants who had used cannabis, compared to
FDA-approved pharmaceuticals, far more people reported cannabis as being

effective:

e 62% reported cannabis as “very effective” in treating their symptoms
e 33% reported that cannabis “helped a little”
e Only 5% said it did not help at all


http://www.thenationalpainfoundation.org/
http://nationalpainreport.com/marijuana-rated-most-effective-for-treating-fibromyalgia-8823638.html

—

Best Cannabis Strains for Fibromyalgia

Contrast these results to FDA-approved medications:

e A mere 8 — 10% reported Cymbalta, Lyrica, or Savella as “very effective”

e 60 — 68% responded those drugs “[did] not help at all”

No wonder “big pharma” is scared of cannabis! In the hierarchy of evidence, a survey
is not weighted the same as a random-controlled trial (RCT). However, given the
relative safety profile of cannabis and absence of adverse side effects compared to
the FDA-approved medications, the data clearly suggests more research is

warranted.

Synthetic Cannabinoids for Fibromyalgia


https://www.leafly.com/news/strains/best-cannabis-strains-for-fibromyalgia

There has been just one double-blind, placebo-controlled randomized, controlled
trial (RCT) of synthetic cannabinoids. Researchers concluded nabilone was a
‘beneficial, well-tolerated treatment option” that could be a viable adjunct to other

therapies.

But, anecdotally, patients report they prefer botanical cannabis. Only 10% to 20% of
the THC makes its way into the bloodstream after metabolizing. Furthermore,

nabilone doesn’t come cheap! 30 capsules cost more than $1,000.

Robnett is happy with cannabis. “With cannabis | can vary by strain and consumption
method according to how | feel or what time of day it is. More importantly, over the
28 years |'ve suffered from this condition, | found cannabis is by far the most

effective and efficient treatment.”


http://www.ncbi.nlm.nih.gov/pubmed/17974490
https://www.leafly.com/news/cannabis-101/cannabinoids-101-what-makes-cannabis-medicine
http://www.goodrx.com/cesamet
https://www.leafly.com/news/cannabis-101/the-complete-list-of-cannabis-delivery-methods

The Complete List of Cannabis Consumption and

Delivery Methods

Given the widespread frustration patients have with available treatments, and the
devastating nature of fibromyalgia on those who live under its grip, it's hard to find a
morally defensible reason to deprive patients like Robnett the right to not only

alleviate their suffering, but find a new lease on life.

Have you used cannabis to treat fiboromyalgia? If so, share your experience with us in

the comments section.
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A Brief
Description

Thought to be a mental disorder in the early 1800s, fibromyalgia is a chronic condition
categorized by widespread musculoskeletal pain and extreme sensitivity to pressure. Although
the root cause of fibromyalgia remains unknown, it is known that interruptions in sensory
pathways of the brain, spinal cord and nerves cause patients to suffer from abnormal,

intensified pain sensations.

The first scientific research studying fibromyalgia was conducted in 1981, but the first
medication designed to manage the debilitating symptoms was not approved by the FDA until
2007. While usually less than 40 percent of those suffering from fibromyalgia experience
symptom relief from pharmaceutical medications, medical cannabis is often a successful therapy

option to an otherwise resistant condition.


http://www.crescolabs.com/
http://www.crescolabs.com/conditions/fibromyalgia/#eut-search-modal
https://twitter.com/crescolabs
https://www.facebook.com/crescolabsil/

How Can
Cannabis Help?

Fibromyalgia symptoms, including pain, fatigue, sleep deprivation, and mood instability or
depression, can be effectively treated with the use of medical cannabis because the organic
chemical compounds that make up the plant, called cannabinoids, mimic the body’s own
naturally produced endocannabinoids. The cannabinoids in cannabis bind to the same
endocannabinoid receptors that are responsible for regulating many body systems including

pain, appetite, mood and memory.

Although the increase in the number of states legalizing the use of medical cannabis may seem
new to some, it is actually history repeating itself. Medical cannabis tinctures were available for
over the counter purchase in drugstores throughout the United States until the 1930s. Phillip
Leveque, the Oregon-based doctor known for being a pioneer of medical marijuana activism,
was alive when cannabis tinctures could be found on store shelves, and he was also one of the
first doctors to recommend medical cannabis once it was legalized in 1998. Leveque reported
that he was in care of approximately 100 patients suffering from fibromyalgia, at any given time,

and they all found medical cannabis to be a very effective treatment.

Many patient testimonies align with what experts and researchers have revealed about the
symptom relief that results from the use of medical cannabis. Multiple cannabinoids are known
for alleviating symptoms of fibromyalgia. For example, THC can significantly reduce or even
eliminate pain and nausea while helping to improve mood, and CBN is a powerful sleep aid.
While single cannabinoid therapy, like the use of just THC or just CBN, will be effective, the
efficacy of medical cannabis increases dramatically when multiple cannabinoids are able to work
together in a process known as the entourage effect. An example of this is revealed in the results
of a recent online survey of fibromyalgia patients, conducted by The National Pain Foundation.

Sixty-two percent of participants found medical cannabis to be “very effective” in the treatment


http://www.salem-news.com/articles/november292007/leveque_fybromyalgia_112807.php
http://nationalpainreport.com/marijuana-rated-most-effective-for-treating-fibromyalgia-8823638.html

of multiple symptoms.

What Does The
Research Say?

A study conducted in Spain and published in 2011 revealed that medical cannabis can

provide fibromyalgia sufferers with both symptom relief and better quality of life. After using
medical cannabis, participants reported a significant reduction in pain and stiffness as well as
enhancement of relaxation, and an increase in sleeping abilities. Patients also noted feeling an

improved sense of well-being after the introducing the use of medical cannabis therapies.

While clinical studies focusing exclusively on fiboromyalgia may be limited, clinical trials focusing
on pain in general are rapidly growing in number around the world. In a double-blind study
conducted at the University of California at Davis Analgesic Research Center and published in
the Journal of Pain, Dr. Barth Wilsey is quoted stating, “[w]e conducted a double-blind, placebo-
controlled, crossover study evaluating the analgesic efficacy of vaporized cannabis in subjects,
the majority of whom were experiencing neuropathic pain despite traditional treatment.” Thirty-
nine patients with central and peripheral neuropathic pain participated in the study and “[m]ixed

effects regression models demonstrated an analgesic response to vaporized cannabis.”

Links To
Research

Fibromyalgia Patients Rate Marijuana Significantly

More Effective Than FDA-Approved Drugs.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3080871/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3566631/
http://www.prohealth.com/library/showarticle.cfm?libid=18893

Cannabis Use in Patients with Fibromyalgia: Effect on
Symptoms Relief and Health-Related Quality of Life.

Association of herbal cannabis use with negative
psychosocial parameters in patients with fibromyalgia.

Clinical endocannabinoid deficiency (CECD): can this
concept explain therapeutic benefits of cannabis in
migraine, fioromyalgia, irritable bowel syndrome and
other treatment-resistant conditions?

While research has shown cannabis to be effective in
providing palliative and therapeutic effects for some
patients, always seek the advice of your physician or other
qualified health provider with any questions you may have
regarding a medical condition and before starting any new
treatment utilizing medical cannabis or discontinuing an
existing treatment. The content on this site is not intended
to be a substitute for professional medical advice, diagnosis
or treatment.

Interesting Fact

Cannabinoids, the organic chemical compounds that contribute



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3080871/
http://www.ncbi.nlm.nih.gov/pubmed/22730275
http://europepmc.org/abstract/med/15159679
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Kill Your Fibromyalgia Pain with Cannabis

By Prakash Janakiraman - Apr 30, 2016

Getty

What is fibromyalgia?

Fibromyalgia is a chronic, generalized pain disorder that is characterized by abnormal sensitivity
and pain at particular point(s) of the body, tiredness, sleep and affective disturbances, and
morning stiffness. The exact cause of fibromyalgia is not well understood. Studies have suggested
several possible mechanisms as causes of fibromyalgia, such as abnormalities in neurotransmitter
metabolism, central sensitization, abnormal activation of microglia, altered hypothalamic-pituitary-
adrenal-axis (HPA-axis) activity, and autonomic nervous system response which can contribute to


https://www.marijuanatimes.org/author/prakashj/
https://www.marijuanatimes.org/wp-content/uploads/2016/04/rsz-kill-fibromyalgia-pain-with-cannabis.jpg
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Wolfe%5bauthor%5d%20AND%20The%20American%20College%20of%20Rheumatology%201990%20criteria%20for%20the%20classification%20of%20fibromyalgia%3A%20report%20of%20the%20mu
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Abeles%5bauthor%5d%20AND%20Narrative%20review%3A%20the%20pathophysiology%20of%20fibromyalgia.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2787255/
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Martinez-Lavin%5bauthor%5d%20AND%20Biology%20and%20therapy%20of%20fibromyalgia.%20Stress%2C%20the%20stress%20response%20system%2C%20and%20fibromyalgia.

a dysfunctional stress response system and induction of pain pathway.

As of now, there is no effective treatment or cure for fibromyalgia. The available treatments may
provide modest symptomatic relief; however, the patient’s overall quality of life remains
consistently poor.

For those suffering from fibromyalgia, their only option for relief is to take pain killers daily to
mask the symptoms. These medications can cause serious side effects in the long run.

The Role of Endocannabinoid Deficiency in Pain Disorders

The discovery of the endocannabinoid system (ECS) in the human body and its role in
pain modulation drives the scientific community’s interest to explore the analgesic properties of
cannabinoids, particularly phytocannabinoids.

Understanding the endocannabinoid system and its role on pain modulation, stress

response, and cognitive functions can help us to understand the analgesic and anti-hyperalgesic
of cannabinoids. Studies have out the possible role of endocannabinoid deficiency

in the pathophysiology of fibromyalgia. Most of the randomized, controlled studies that have been

done have that cannabinoids can alleviate pain in patients who cannot adequately control

their symptoms by other pain management techniques. In fibromyalgia patients, chronic pain may

be influenced by dysfunctional stress systems via the HPA-axis, in addition to a

autonomous nervous system.

Endocannabinoids and their receptors are the of acute, chronic, and variable
stress events by the neurotransmitter release.

Recent studies have confirmed that deficiencies play a key role in the
pathogenesis of and other chronic pain disorders. Therapeutic benefits of cannabis
against pain disorders are being and available data phytocannabinoids can

a treatment approach for chronic pain disorders.

Fibromyalgia patients that do not respond to traditional treatments frequently use medical
cannabis to manage their symptoms including pain, fatigue, depression, anxiety, insomnia, etc.
Unlike opioid analgesics, marijuana can modulate pain signals from the spinal cord as well as from
peripheral nerves.

Evidence-based clinical studies are needed to further demonstrate the health benefits of medical


http://onlinelibrary.wiley.com/doi/10.1002/acr.21732/full
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2241751/
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Russo%5bauthor%5d%20AND%20Clinical%20endocannabinoid%20deficiency%20%28CECD%29%3A%20can%20this%20concept%20explain%20therapeutic%20benefits%20of%20cannabis%20in%20mi
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Russo%5bauthor%5d%20AND%20Clinical%20endocannabinoid%20deficiency%20%28CECD%29%3A%20can%20this%20concept%20explain%20therapeutic%20benefits%20of%20cannabis%20in%20mi
http://link.springer.com/article/10.2165/11585260-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Blackburn-Munro%5bauthor%5d%20AND%20Hypothalamo-pituitary-adrenal%20axis%20dysfunction%20as%20a%20contributory%20factor%20to%20chronic%20pain%20and%20depression.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2206360/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Carrier%5Bauthor%5D+AND+Endocannabinoids+in+neuroimmunology+and+stress.
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Howlett%5bauthor%5d%20AND%20International%20Union%20of%20Pharmacology.%20XXVII.%20Classification%20of%20cannabinoid%20receptors.
http://europepmc.org/abstract/med/24977967
http://europepmc.org/abstract/med/24977967/?whatizit_url_Chemicals=http://www.ebi.ac.uk/chebi/searchId.do?chebiId=CHEBI%3A67197
http://europepmc.org/abstract/med/24977967/?whatizit_url=http://europepmc.org/search/?page=1&query=%22fibromyalgia%22
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Ware%5bauthor%5d%20AND%20The%20effects%20of%20nabilone%20on%20sleep%20in%20fibromyalgia%3A%20results%20of%20a%20randomized%20controlled%20trial.
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0025286/
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Schley%5bauthor%5d%20AND%20Delta-9-THC%20based%20monotherapy%20in%20fibromyalgia%20patients%20on%20experimentally%20induced%20pain%2C%20axon%20reflex%20flare%2C%20an
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Search&doptcmdl=Citation&defaultField=Title%20Word&term=Skrabek%5bauthor%5d%20AND%20Nabilone%20for%20the%20Treatment%20of%20Pain%20in%20Fibromyalgia.

cannabis in a scientifically accepted way. This is quite possible in the near future if the politico-
legal barriers get broken and medical bias fades.

What Clinical Trial Studies Reveal

Upon searching the medical literature database, we are able to see a growing body of
that supports medical cannabis treatment as a substitute or adjunct for prescription opioids to
treat chronic pain disorders, including fibromyalgia.

A Spanish of fibromyalgia patients reported significant pain relief and relief of muscle
stiffness from medical marijuana. Although no large scale clinical trials have been conducted, the
available demonstrates the fact that cannabinoids are an effective treatment for
fibromyalgia. Not only clinical trials, but even have reported symptomatic
pain relief benefits from cannabis in chronic pain disorder patients.

Recent research has pointed out the synergistic effects of cannabinoids and opioid
analgesics, with remarkable reduction of pain symptoms. These benefits can also reduce the
associated side effects from the opioid analgesics, including drug tolerance, dependence,
addiction, overdose, and related mortality. Similar results were in a small scale clinical
trial that enrolled central neuropathy and fibromyalgia patients that were treated with 9-
Tetrahydrocannabinol (delta 9-THC).

This evidence empirically indicates the possible therapeutic role of cannabinoids in fibromyalgia
treatment, and more large scale studies are needed to demonstrate these findings in a larger
population.

An online (conducted by the National Pain Foundation) that included over 1,300 chronic
pain disorder patients concluded that medical cannabis can outsmart top analgesic drugs that are
currently used for fibromyalgia treatment. The survey asked the participants to rate the
effectiveness of treatments based on their usage experience. The participants were asked to
compare the symptomatic relief benefits provided by cannabinoids, Lyrica, Savella, and Cymbalta.

Nearly 60% of the participants who have tried all three drugs reported ‘poor treatment benefits’.
To our surprise, 62% of participants who tried cannabinoids have found it ‘very effective’, while
33% and 5% of patients have reported 'little benefits’ and ‘no benefits’, respectively. Similarly, a

found that one in every eight fibromyalgia patients relies on medical
cannabis to cope with their symptoms.


http://www.tandfonline.com/doi/abs/10.1080/02791072.2012.684624
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3080871/?tool=pubmed
http://norml.org/library/item/fibromyalgia
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http://www.tandfonline.com/doi/abs/10.1080/02791072.2012.684624
http://www.hindawi.com/journals/arp/2009/827290/abs/
http://americannewsreport.com/nationalpainreport/marijuana-rated-most-effective-for-treating-fibromyalgia-8823638.html
http://www.ncbi.nlm.nih.gov/pubmed/22730275

One investigated the patterns of cannabis use and associated benefits, including
improvement in the quality of life among fibromyalgia patients. When compared to non-users,
cannabis users experienced reduction in pain symptoms, stiffness, and somnolence enhancement
of relaxation and sense of well-being. These results suggest the remarkable therapeutic benefits of
cannabinoids in fibromyalgia treatment.

Based on the available knowledge on anti-nociceptive and anti-hyperalgesic effects of
cannabinoids, one was conducted to demonstrate the reported benefits of THC. The
study subjects were assigned to receive a daily dose of 2.5-15 mg of THC with an average
increase of 2.5 mg every week until development of adverse events or tolerance. Although no
effect on axon reflex flare were observed, significant reduction of pain symptoms was evident after
administration of a 10-15 mg dose of THC. Reduction in daily recorded pain was also recorded.
These findings suggest that THC can decrease pain perceptions by a central mode of action.

One retrospective to investigate the medicinal benefits of cannabis on chronic pain found
that both genders’ use of medical cannabis were of the same rates. However, the majority of users
reported significant pain alleviation, despite barriers in treatment access and delivery modes.

Due to legal restrictions, limited numbers of clinical trials on cannabis have been conducted to
date. Nonetheless, we are able to see a nhumber of ongoing and completed clinical trials, and
reported analgesic benefits after synthetic cannabinoid use.

Still, most of the patients prefer to choose/use natural cannabis over synthetic cannabinoids,
which may cause serious side effects, including death.

Marijuana Strain Does Matter

Research studies have that cannabis is generally useful for pain management. However, the
efficacy of cannabis greatly depends on the cannabis strains. Among the available cannabis
strains, "ACDC"” has been shown to be effective for treatment of generalized pain, including
fibromyalgia-related pain. This variant contains higher amounts of both THC and CBD, which can
potentially relieve the pain symptoms while the CBD can counter the adverse effects of THC. Some
experts believe heavy indica strains, such as Mazar I Sharif, Afghan Kush, White Widow, and
Blackberry Kush are more effective in relieving pain symptoms. Cannabis activists believe strains
that contain high amounts of THC can provide more pain relief. Some of the more THC-rich
cannabis strains are Cannatonic and . In addition to pain benefits, these strains typically
possess anxiolytic, anti-depressive and sedative properties that are useful for alleviation of
fibromyalgia symptoms. Marijuana can reduce pain and muscle stiffness while normalizing sleep


http://www.cannabis-med.org/studies/ww_en_db_study_show.php?s_id=319
http://www.tandfonline.com/doi/abs/10.1185/030079906x112651
http://europepmc.org/abstract/med/19947069
http://fibromyalgianewstoday.com/2015/04/23/choosing-effective-cannabis-strains-treating-fibromyalgia-pain/
http://www.marijuanatimes.org/strain-review-harlequin/

patterns, which is believed to be one of the causatives of fibromyalgia.

The emerging knowledge on the endocannabinoid system and the possible role of the stress
system in the pathogenesis of fibromyalgia suggests that endocannabinoid modulators, including
phytocannabinoids, can potentially treat fibromyalgia. Based on the presented evidence, it is clear
that medical marijuana has significant pain-modifying potential without causing serious side
effects, which can be extremely beneficial for fibromyalgia patients.
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Central neuropathic pain is difficult to treat, but delta 9-Tetrahydrocannabinol (delta 9-THC) may be a promising therapeutic
agent. We administered in 172 patients on average 7.5 mg delta 9-THC over 7 months. Of these, 48 patients prematurely withdrew
due to side effects, insufficient analgesia, or expense of therapy. Thus, 124 patients were assessed retrospectively in a multicenter
telephone survey. Reported changes in pain intensity, recorded on a numeric rating scale (NRS), Pain Disability Index (PDI),
Medical Outcomes Short-Form (SF-12), Quality of Life Impairment by Pain (QLIP), Hospital Anxiety Depression Scale (HADS),
and amount of concomitant pain medication were recorded. Psychometric parameters (PDI, SF-12, QLIP, HADS) and pain
intensity improved significantly during delta 9-THC treatment. Opioid doses were reduced and patients perceived THC therapy
as effective with tolerable side effects. About 25% of the patients, however, did not tolerate the treatment. Therapy success and
tolerance can be assessed by a transient delta 9-THC titration and its maintained administration for several weeks. The present
survey demonstrates its ameliorating potential for the treatment of chronic pain in central neuropathy and fibromyalgia. A
supplemental delta 9-THC treatment as part of a broader pain management plan therefore may represent a promising coanalgesic
therapeutic option.
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1. Introduction

Various drugs belonging to different pharmacologic classes
are currently prescribed and administered for the treatment
of central neuropathic pain and fibromyalgia syndrome,
including antidepressants, first- and second-generation anti-
convulsants, antiarrhythmics, topical agents, N-methyl-D-
aspartate receptor antagonists, and opioid analgesics [1, 2].
The long-term use of these drugs is often limited by adverse
effects or patient’s compliance. About 25% of the patients
consulting pain clinics suffer from neuropathic pain states
[3]; however, central neuropathic pain is often refractory to
many treatments.

Over the last decades, the cannabinoids and their chem-
istry, the enzymes and receptors involved in their meta-

bolism, as well as their assumed physiological and pathologi-
cal roles in human pain pathways, have been characterized in
detail [4-8].

Among hundreds of constituents of cannabis sativa, delta
9-Tetrahydrocannabinol (delta 9-THC) is the main active
constituent. It is one of the natural compounds of marijuana
(cannabis, hash) and was first synthesized by Mechoulam
in 1967 [9]. The therapeutic use of cannabis has been
widely reviewed [10-14] but the clinical use so far has
been conflicting and is limited partly due to the narrow
therapeutic index of delta 9-THC [15]. Several practical
problems as well as ethical issues due to their potential abuse
have been raised; however, delta 9-THC meanwhile is legally
available for medical treatment throughout the world (US,
Europe, Africa). It was reported that THC revealed beneficial



effects on pain and spasticity caused by multiple sclerosis
[16, 17]. Also, THC might be effective in the treatment
of chemotherapy-induced emesis, depression, low appetite,
paresthesia, muscle pain, and painful neuropathy [18, 19],
and cannabidiol represents a promising therapeutic agent
in neurodegenerative disorders [10]. The indication for a
cannabinoid-based therapy, however, demands a thorough
risk/benefit evaluation. Particularly the patients’ history of
substance abuse has to be considered [20], as well as the
specific diagnosis of the patients disease (e.g., cancer, HIV,
MS, etc.). The efficacy of cannabinoids has been reported to
be controversial in the literature when neuropathic pain [21,
22], experimentally induced pain [23], or hyperalgesia [24]
are concerned. Therefore, delta 9-THC should be classified
as a coanalgesic [25, 26] rather than pure analgesic drug.

Here, we explored the clinical applicability and efficacy
of delta 9-THC administration supplemental to existing
medication plan of patients suffering from refractory central
neuropathic pain and fibromyalgia by means of a standard-
ized retrospective telephone interview survey.

2. Material and Methods

After approval by the Ethics Committee 11, Medical Faculty
Mannheim, University of Heidelberg, 19 practitioners within
different Federal States of Germany recruited 172 patients
diagnosed with central neuropathic pain and fibromyalgia.

The 19 medical specialists were particularly experienced
in anaesthesiology, neurology, and algesiology, as well as
their extensive experience with the therapy of chronic and
neuropathic pain patients. None of the 19 practitioners had
received previously industry sponsored research money or
were in cooperation with the authors. All practitioners had
prescribed THC before and at least 10 times per year and
were members of the German Association for Pain Therapy
(DGS).

Delta 9-THC is available on prescription only. Inclu-
sion criteria for prescription were primarily ineffectiveness
of current pain therapy, but also sleep disturbances and
decreased quality of life reported by the patients. For titration
of the drug, all practitioners increased the oral delta 9-THC
dose weekly by 2.5mg and as long as no severe side effects
were reported. Dosing did not exceed 15 mg per day, unless
medication was ineffective. Delta 9-THC was taken in the
morning and evening and therapy was maintained for at least
3 months. Each medical specialist contributed on average
5-8 patients to the survey, who signed a written informed
consent prior to delta 9-THC medication. Only patients
with a central neuropathic pain syndrome or fibromyalgia
were included, irrespective of gender, age, or ethnic origin.
The existence of central neuropathic pain was defined when
patients suffered central neuropathy due to an inflammatory
damage or trauma of the central nervous system. Exclusion
criteria were chronic neuropathic pain states of peripheral
origin. All 172 patients received, in addition to their current
medication, delta 9-THC (dronabinol; Delta 9 Pharma,
Neumarkt, Germany) for pain therapy. Demographic data,
general health, diagnosis, and medical history were compiled
from the patients’ files. A researcher, who was experienced
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in performing telephone interviews, but had no association
with the authors or the 19 medical specialists, was employed
to collect the data. The interviewer was not informed about
the medication plan of the patient or the objective of
the survey. Following parameters were recorded: patients’
self-reported pain intensity (verbal and numeric ratings),
efficacy and tolerability of the pre-THC regimen, efficacy
and tolerability of delta 9-THC medication, improvement
in mood and quality of life, general impairment, and work
performance. Efficacy and tolerability of pre-THC regimen
and current analgesic therapy was recorded using a rating
scale in the range from 1 to 6, with the descriptors (1)
“very good,” (2) “good,” (3) “satisfying,” (4) “critical,” (5)
“insufficient,” and (6) “poorly” Further, a psychometric
assessment was performed, including the Medical Outcomes
Short-Form (SF-12), the Pain Disability Index (PDI), the
Quality of Life Impairment by Pain (QLIP), and the Hospital
Anxiety and Depression Scale (HADS).

The perceived pain intensity was estimated by the
patients on a 6-point Verbal Rating Scale (VRS) with
the particular descriptors (corresponding values given in
brackets): no pain (0), slight pain (2), moderate pain (4),
intense pain (6), very strong pain (8), worst pain imaginable
(10). In addition, maximum pain intensity was estimated
on an 1l-point Numeric Rating Scale (NRS) with the
endpoints 0 (no pain) and 10 (maximum pain imaginable).
Also, patients were requested to evaluate possible changes
of symptoms resulting from delta 9-THC treatment. In
particular, characteristics of pain intensity and pain quality,
tolerability of delta 9-THC therapy, and changes in coanal-
gesics were recorded. Patients were instructed to specify side
effects by means of a list of thirty characters. Recordings
made by the patients were documented independently from
the practitioner’s assessment regarding adverse effects and
effectiveness.

Data were analyzed by means of descriptive statistical
analysis using SPSS software package (SPSS Inc., Chicago,
Illinois, USA). Patients’ values prior to delta 9-THC therapy
and values during THC treatment were evaluated for signif-
icant differences between the values identified by ANOVA.
In order to analyze categorical data in which P-values
were calculated for ¢ (columns) X r (rows), StatExact 5.0
software package (Cytel Inc., Massachusetts, US) was used
and Pearson’s chi-square test applied (P < .05). Data of
psychometric assessment are depicted as mean + standard
deviation (SD).

3. Results

Of the 172 patients, 48 prematurely withdrew within 2 weeks
from the survey due to tiredness as side effect (n = 6),
insufficient therapy effect (n = 5), expenses of delta 9-THC
therapy (n = 29), or other reasons (n = 23) that include
mainly dizziness and an enhanced appetite. Consequently,
complete data sets were recorded from 124 patients only (77
women, 47 men, average age 55 + 13 years).

3.1. Demographic Details and Diagnosis. Most of the patients
(n = 114) had been suffering from pain for more than three
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TaBLE 1: Etiology of the diagnosed central neuropathic pain.
Neuropathies within the patient cohort were grouped by an
inflammatory origin (n = 43) or a trauma of the central nervous
system (n = 49). Note that fibromyalgia patients (n = 32) are not
listed.

Inflammatory Central neuropathy

central neuropathy due to trauma

Multiple sclerosis (n = 32) Paraplegia (n = 8)
Stroke (n = 10)

Intracranial injury (n = 4)

Encephalitis (n=9)
Others (n = 2)
Neoplasm (n = 4)
Others (n = 23)

years, other patients for 1 to 3 years (n = 7). Of 3 patients,
however, no duration of pain history could be obtained.

The etiology of the patients diagnosed with central
neuropathy (n = 92) was primarily of inflammatory origin
(n = 43), such as multiple sclerosis (n = 32), encephalitis
(n = 9), and others (n = 2), or due to a trauma of the
central nervous system (n = 49), such as stroke (n = 10),
paraplegia (n = 8), intracranial injury (n = 4), neoplasm
(n = 4), or others (n = 23) (see Table 1). A somatic cause
of pain in neoplasm patients due to the location and extent
of the neoplasm was excluded by ultrasound and computer
tomography examination.

In addition to central neuropathy patients, 32 fibromyal-
gia patients suffering also chronic pain were included in
the survey. A controversy is prevailing whether fibromyalgia
patients can be included as a central neuropathic pain state.
It has been reported in former studies that fibromyalgia is
characterized by widespread generalized pain with an abnor-
mal nociceptive central processing [27, 28]. By contrast,
most clinicians being involved in the treatment of chronic
pain would argue that fibromyalgia is not a purely central
neuropathic pain syndrome, as reviewed recently [29].
Therefore, we analysed in the present survey the fibromyalgia
patients as independent group from patients diagnosed with
central neuropathic pain (see Table 3). Fibromyalgia was
diagnosed according to the criteria of the American College
of Rheumatology [30], including tender point on the physical
examination [31, 32]. All patients complained widespread
pain and revealed soreness upon pressure in at least 11 out
of 18 tender points.

3.2. Analgesic Medication and Its Efficacy prior to Therapy.
Patients most commonly received nonopioids, such as
NSAID’s n = 60 (48%), COX2-inhibitors n = 34 (27%),
paracetamol n = 29 (23%), metamizol n = 44 (36%) (see
Table 2), but also opioids, tramadol n = 35 (28%), morphine
n = 22 (18%), or hydromorphone n = 17 (14%), as well
as coanalgesics, such as antidepressants n = 68 (55%) or
anticonvulsants n = 40 (32%).

The efficacy of the analgesic medication prior to delta 9-
THC treatment was assessed by the patients as follows: very
good n = 1 (0.8%), good n = 4 (3%), satisfactory n = 15
(12%), sufficient n = 24 (19%), insufficient n = 58 (47%),
poor n = 20 (16%).

3.3. Analgesic Medication during Delta 9-THC Therapy. Dur-
ing therapy with delta 9-THC, administration of analgesics
could be reduced. Only nonopioids were maintained in 36
patients (29%), opioids continued in 39 patients (31%), and
coanalgesic medication pursued in 54 patients (43%) (see
Table 2).

3.4. Delta 9-THC Dose and Duration of Administration.
Delta 9-THC was administered as liquid (n = 78, 63%),
as capsule (n = 27, 22%), or both in combination (n =
19, 15%). On average, a mean daily dose below 7.5mg
delta 9-THC was administered to 47 patients (38%), dosages
between 7.5 and 15mg received 26 patients (21%), and
dosages >15mg were taken by 16 patients (13%). In 35
patients (28%) the daily taken delta 9-THC dose could not
be obtained. Overall, the median administered delta 9-THC
concentration was on average 7.5 mg per day (interquartile
range 5-12.5 mg).

35 patients received delta 9-THC medication up to 4
months (28%), 38 patients 4-24 months (31%), and 16
patients for more than 24 months (13%). No duration
recordings, however, were obtained from 35 patients (28%).
Thus, on average, delta 9-THC treatment lasted 217 days
(interquartile range 27—412 days).

3.5. Pain Score. Pain intensity was estimated on a verbal
rating scale (VRS), as described previously.

Prior to delta 9-THC administration, light pain was
recorded in n = 2 patients (2%), moderate pain in n = 7
(6%), intense pain in n = 24 (19%), very strong pain in
n = 71 (57%), and worst pain imaginable in n = 20 (16%)
(see Figure 1(a)). Following delta 9-THC administration,
verbally reported pain intensity improved significantly (P <
.001, Pearson’s chi-square test), revealing a median value of
4 “moderate pain” after delta 9-THC in comparison to a
median value of 8 “very strong pain” prior to THC-therapy.
In particular, during delta 9-THC administration, no pain
was reported on the verbal rating scale in n = 4 patients
(3%), slight pain in n = 26 (21%), moderate pain in n = 57
(46%), intense pain in n = 28 (23%), very strong pain in
n = 8 (7%), and worst pain imaginable still in 1 patient (see
Figure 1(a)).

Subgroup analysis of fibromyalgia revealed no differences
of pain intensity to the group of inflammatory- and trauma-
evoked central neuropathic pain patients prior to and
during/after delta 9-THC medication. Prior to delta 9-THC
administration, mean pain intensity (VRS) of fibromyalgia
was on average 7.9 + 1.5, which was reduced to 4.4 + 1.5
during/after THC-treatment. Similarly, inflammatory pain
patients reported a mean pain intensity of on average 7.6 +
1.7 before THC, and 4.2 + 1.9 after delta 9-THC therapy.
Trauma-induced central neuropathic pain patients estimated
pain at 7.6 + 1.4 prior to and 3.8 + 1.5 during/after delta 9-
THC medication (see Table 3).

Maximum perceived pain intensity was estimated on a
numeric rating scale (NRS), as described previously. Pain
reported by patients before THC-therapy was NRS < 6 in
n=4(03%),NRS6inn =3 (2%), NRS7inn = 7 (6%),
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TABLE 2: Medication administered to the patients before and during/after delta 9-THC therapy. A substantial reduction of the medication
within each group, that is, nonopioids, opioids, or nonanalgesics (primarily antidepressants and anticonvulsants), could be recorded during

the treatment with delta 9-THC.

Before delta 9-THC therapy

During/after delta 9-THC therapy

Comedication Number of patients % Number of patients %
NSAID 60 48 7 5.6
COX2-inhibitors 34 27 7 5.6
Nonopioids Paracetémol 29 23 3 2.4
Metamizole 44 35 10 8.1
Flupirtin 37 30 7 5.6
others 14 11 2 1.6
Tramadol 35 28 2 1.6
Naloxone 36 29 5 4
Buprenorphin/fentanyl 15 12 5 4
Opioids Morphin 22 18 7 5.6
Hydromorphone 17 14 10 8.1
Oxycodone 13 10 5 4
Others 6 5 5 4
Antidepressants 68 55 18 14.5
Anticonvulsants 40 32 18 14.5
Nonanalgesics Corticosteroids 19 15 6 4.8
NMDA-antagonists 5 4 4
Others 21 17 7 5.6

TaBLE 3: Estimated pain intensity (VRS) and maximum/minimum pain (NRS) recorded in the subgroups of “inflammatory central
neuropathy”—“central neuropathic pain due to trauma”—“fibromyalgia” prior to and during/after delta 9-THC therapy. No significant
differences between the groups could be analysed. In each group, delta 9-THC medication caused a noticeable amelioration of pain.

Inflammatory central neuropathy
Prior to After
Delta 9-THC medication

Central neuropathy due to trauma
Prior to
Delta 9-THC medication

Fibromyalgia
Prior to After
Delta 9-THC medication

After

Pain intensity

7.6 +1.7 42+19 7.6 +1.4 3.8+ 1.5 79+ 1.5 44+ 1.5
(VRS, 0-10)
Max. pain 7.6+ 1.7 49+24 93+1 53+1.7 93+ 1.1 6.1+2.1
(NRS, 0-10)
Min. pain 4+1.8 21+15 6.0+1 29+1.9 6.6 +2 3.0+ 1.8
(NRS, 0-10)

NRS 8inn =17 (14%), NRS 9 inn = 19 (15%), and NRS 10
inn = 74 (60%). In contrast, maximum pain estimated by
the patients after delta 9-THC therapy was perceived at NRS
< 6in n = 55 patients (44%), NRS 6 in n = 27 (22%), NRS
7inn =9 (7%), NRS8inn = 23 (19%), NRS9inn = 1
(0.8%), and NRS 10 in n = 9 (7%) (see Figure 1(b)).

No significant difference of maximum pain was obtained
between fibromyalgia syndrome and inflammatory- or
trauma-evoked central neuropathic pain patients. On aver-
age, maximum pain intensity (NRS) was in fibromyalgia
recorded at 9.3 + 1.1 prior to delta 9-THC and 6.1 +
2.1 thereafter. Central chronic pain patients reported a
maximum pain intensity of 8.7 = 1.7 (inflammatory pain)
and 9.3 + 1 (trauma pain) prior to delta 9-THC, but 4.9+ 2.4
(inflammatory pain) and 5.3 + 1.7 (trauma pain) after THC-
therapy, respectively (see Table 3).

3.6. Psychometric Assessment. Prior to delta 9-THC admin-
istration, the Pain Disability Index (PDI) was on average
36.4 + 10.7, which improved significantly to 22.8 + 10.8
with the delta 9-THC administration (P < .001). Similarly,
improved Medical Outcomes Short-Form scores (SF-12)
were recorded, with significantly increased health-related
subscale scores from 23.1 = 6.3 before therapy to 33.4 +
9.7 after delta 9-THC administration (P < .001) and a
comparable increase of the mental subscale score from 35.6 +
9.1 to 47.3 = 7.4 (P < .001), respectively. Quality of life
assessed by the pain summary scale (QLIP) also improved
by about 150% from 9.7 + 6.6 before therapy to 24.7 + 6.9
after delta 9-THC (see Figure 2). In addition, pain-related
disability of patients to perform their daily professional work
reduced from a mean score impairment of 7.6 + 2.3 prior to
therapy to 5.2 +2.7 after delta 9-THC. Finally, mean Hospital
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FIGURE 1: Number of patients and their estimation of the perceived
pain intensity before (white bar) and during/after (black bar) delta
9-THC therapy by means of (a) Verbal Rating Scale (VRS) and (b)
Numeric Rating Scale (NRS). Values of the VRS indicate “no pain”
(0), “slight pain” (2), “moderate pain” (4), “intense pain” (6), “very
strong pain” (8), “worst pain imaginable (10). The endpoints of the
NRS indicate “no pain” (0) and “worst pain imaginable” (10).

Anxiety and Depression Scale (HADS) was attenuated for
anxiety from 10 + 6.1 to 5.2 = 3.6 and for depression from
13.3 £5.5t0 7.3 + 4.1, respectively (P < .001).

The vast majority of patients (92%) evaluated the delta 9-
THC therapy as efficient and accepted its administration as
coanalgesic. In contrast, no improvement was reported in 3%
of the patients, and 5% complained of increased pain (data
not shown).

3.7. Adverse Effects. In 12 patients (10%), adverse effects were
reported but tolerated during delta 9-THC therapy, of which
tiredness (n = 3) and sedation or dizziness (n = 4) were
primary side effects.

Psychometric assessment score

o+
PDI | SF-12

SF-12
mental

QLIP | Work | Anxiety Depression

impair- HADS
ment

3 Before THC
= During/after THC

FIGURE 2: Psychometric assessment of the patients before (white
bar) and during/after (black bar) delta 9-THC therapy. Particularly
Pain Disability Index (PDI), Quality of Life (QLIP), and Hospi-
tal Anxiety Depression Scale (HADS) improved significantly in
response to delta 9-THC treatment.

4. Discussion

Cannabis (delta 9-THC) has been recognized as appetite
stimulant and antiemetic drug, and therefore had been
administered clinically to ameliorate side effects in patients
receiving, for example, cancer- or HIV-chemotherapy [33,
34]. The therapeutic index of delta 9-THC, however, is
narrow. Therapeutic efficient plasma THC-levels are often
accompanied by the typical cannabinoid side effects and
these may be indicated in special populations, such as
chemotherapy-induced nausea or cachexia. By contrast,
possibly due to the narrow therapeutic index [15], conflicting
reports have emerged upon the clinical use of delta 9-THC
in different areas of pain therapy [14] and cannabinoids
were acknowledged as coanalgesic adjunct rather than a
pure analgesic [21-23, 35]. Also, delta 9-THC should be
considered as a psychopharmacological analgesic medication
[20]; therefore a careful risk/benefit analysis of cannabinoid
treatment may be required, including the evaluation of
misuse risk assessment of patients addiction behaviour [20]
and withdrawal strategies in cases misuse occur.

In the present retrospective survey we assessed delta 9-
THC therapy in central neuropathic pain and fibromyalgia
patients. Even though it appears premature to classify
fibromyalgia as a neuropathic pain syndrome [29], these
patients suffer chronic pain and often from an impaired
quality of life due to depression, sleep deprivation, or other
functional somatic syndromes. Therefore, these patients may
profit from a coanalgesic and psychopharmacologic delta 9-
THC therapy. About 25% of patients, however, withdrew
from delta 9-THC administration for various reasons,
among others due to a self-assessed ineffective therapy. Those
patients who did respond to delta 9-THC therapy, the vast



majority reported a significant reduction of pain intensity,
a relevant improvement of mood and quality of life, and a
lowering of concomitant opioid medication.

4.1. Pain Intensity. In our patient sample, THC treatment led
to a significant reduction in pain intensity. Noteworthy, this
effect could be observed when a mean daily dose of 7.5 mg
THC was administered. This dosage shows high acceptance
and efficacy.

According to our findings, positive reports had been
reported previously in smaller patient samples in which
delta 9-THC was used for therapy of refractory neuropathic
pain states [16]. The authors described the combination of
cannabinol and cannabidiol being effective in the treatment
of central neuropathic pain in multiple sclerosis patients. A
recent meta-analysis supported these findings [36]. In addi-
tion, other clinical trials in which central neuropathic pain
patients were treated with cannabinoids revealed a modest
but clinically relevant analgesic effect in the treatment group
when compared to placebo [37, 38]. In addition, in the
present survey, patients reported that efficacy and acceptance
of therapy were significantly better during THC treatment. It
should be noted that a cannabinoid-based analgesia is not for
acute or subacute pain therapy. However, after a beneficial
trial, THC may be considered as a longer term coanalgesic.
As reported previously after oromucosal cannabis-based
therapy of central neuropathic pain patients, the perceived
pain intensity was reduced and sleep disturbances improved
over a time period exceeding 1 year [39, 40].

No effects of delta 9-THC, however, were observed
in postoperative pain management [41] and experimental
human pain models [23]. Also, a study conducted in
refractory central neuropathic pain patients did not support
an overall benefit of THC on pain and quality of life upon
sublingual administration of the cannabinoid nabilone [42].
In this investigation, however, treatment was terminated in
5 out of 7 patients due to intolerable side effects, probably
caused by the administered doses of up to 25 mg/day. The
short period of drug administration in these studies may
explain a lack of analgesic effect. If a single dose exceeds
20mg THC, side effects are likely to dominate before the
appearance of pharmacological effects. THC is lipophilic and
has a complex central pharmacokinetic with unexpectedly
long half life in the CNS. Therefore, as reported by Rog
and colleagues, an efficient cannabinoid therapy may be
achieved by long-term administration of delta 9-THC at low
doses [39] to enable a steady-state tissue THC-concentration,
which also would meet the narrow therapeutic range of THC
as a psychogenic drug.

4.2. Quality of Life. A further important and beneficial
effect of delta 9-THC therapy is the change of the patient’s
mood that can occur in addition to pain reduction. Ani-
mal data suggested an antidepressant effect of THC [43,
44], which is supported by the present survey showing a
significant reduction of depression in the patients during
treatment. This effect likely is attributed to an activation
of cannabinoid receptors in the brain. In human neocortex
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and amygdala, the CB1 receptor is frequently expressed. The
amygdala, the anterior cingulate cortex, and the prefrontal
cortex are key structures in the brain for memory, for
the perception and emotional processing of pain, and also
for the integration of mood modulation. In an animal
model, Marsicano et al. demonstrated that aversive memory
can be extinguished after application of THC [45]. Also,
in experimental catastrophic situations, THC was able to
diminish stress reaction in animals [43, 44]. Given that
pain memory is a crucial mechanism of maintaining pain
perception, these experimental data may be of importance to
explain the beneficial effect of delta 9-THC in the treatment
of chronic pain patients. The intake of antidepressants and
anticonvulsants in neuropathic pain states has been linked
to pain memory and mood changes. Their effectiveness
apparently increased during THC-therapy, indicated by a
reduced administration. Thus, therapeutic effects of delta
9-THC might be based, at least to some extent, on pain
memory extinction and mood changes.

Importantly, in this context, delta 9-THC treatment
additionally improved health-related quality of life, as
indicated here by the PDI and SF12 scores. Previous
data recorded in humans support this finding [2, 46].
Particularly, patients suffering multiple sclerosis [37] or pain
from brachial plexus avulsion [46] appraise THC therapy
and report better quality of life. To assess the effect of
therapeutic intervention, however, pain research has mainly
focused on the reduction of pain intensity, even though
quality of life parameters may reflect clinical improvement
for the patients much better. In this respect, ability to work
or job impairment is important factors. Here, we found
that work-related situations improved after THC treatment.
Data on this topic with respect to central neuropathic
pain and fibromyalgia are missing so far, as most studies
investigating environmental aspects improving work-life
refer to musculoskeletal pain [47].

4.3. Concomitant Medication. Administration of delta 9-
THC supplemental to the current pain medication did not
deteriorate therapy; rather patients were able to reduce the
analgesics, particularly the intake of opioids. An interaction
between cannabinoids and opioids has been reported in pre-
vious experimental studies before and it was suggested that
delta 9-THC induced effects are mediated also through delta
and kappa opioid receptors [48]. Interestingly, a reciprocal
alteration of receptor density has been observed in presence
of cannabinoids and opioids [49]. This observation also may
include modified receptor activation, for instance, delta 9-
THC enhanced opioid receptor recruitment, which would
explain a reduced opioid medication. Thus, as suggested
recently [50], drug combinations should be considered for
therapy, and as presented here, delta 9-THC may represent
one option of medication.

Intriguingly, of the concomitantly administered medi-
cation, no change in the use of NMDA antagonists was
recorded. This observation might be attributed to a lacking
additional effect of cannabinoids with NMDA antagonists.
Also, an inhibitory action of selective NMDA antagonists
on the antinociceptive efficacy of cannabinoids was reported
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recently in the rat periaqueductal grey [51], which may
require an increased cannabinoid administration rather than
a reduced NMDA antagonist medication for therapy.

4.4. Limitations. A limitation of the study is performance of
a single telephone survey by one interviewer. A face-to-face
serial interviews may be suggested as a better study design
alternative, which was considered during development of
the study protocol. Performing a multicenter study would
require a large number of interviewers conducting the face-
to-face interview. The parameter assessment by different
interviewers may cause variations, particularly considering
psychometric parameters, and irrespective the experiences
of the interviewers. A telephone survey, performed by one
interviewer only, may be minimally influenced by external
factors and therefore suggests consictency of the evaluated
parameters in the patient.

Another limitation may be due to the heterogenous
patient group with very little selection criteria. This justifi-
able concern actually was one objective of the survey, that is,
to explore the applicability and usefulness of an additional
coanalgesic cannabinoid treatment in a broad and unspecific
group of pain patients. Consequently, the relatively high drop
out rate of about 25% may be due to the virtually absent
selection criteria of the patients, but also may have caused
by the narrow therapeutic index of THC, as mentioned
previously.

Amelioration of pain and quality of life improvement
were major outcome parameters. In future surveys, therefore,
further limiting factors like practice variation, duration of
medication, assessment of addiction behaviour, and misuse
risk should be considered and included in future interview
protocols.

5. Conclusions

Patients taking delta 9-THC for pain therapy can be inter-
viewed easily by phone to explore their tolerance towards
the medication. Some but not all patients who respond and
tolerate delta 9-THC administration may benefit consider-
ably from this coanalgesic. Acceptance and tolerance of a
short-lasting delta 9-THC trial therefore would determine
a selection criterion for an additional treatment option to
reduce pain, to decrease the comedication, and to improve
quality of life. Transient delta 9-THC titration up to about
15mg, its continued administration for a few weeks, the
documentation of the patients tolerance to the therapy
with putative side effects, and the recording of the patients’
self-reported pain estimates would reveal the efficacy and
tolerability of a supplemental cannabinoid-based coanalgesic
medication.
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Introduction

“Severe pain” is the most common reason for medicinal
herbal cannabis use, with arthritis and musculoskeletal
pain cited as the most prevalent specific medical condition
(1,2). Eighty percent of marijuana users in a US pain clinic
report use for myofascial pain, whereas up to one-third of
persons in population studies in the UK and Australia
reported use for treatment of arthritis pain (1-3). Similarly,
“severe arthritis” is the diagnosis for 65% of Canadians
authorized to possess cannabis for medicinal purposes as
of June 2013 (4). Medical marijuana has, however, never
been recommended by any rheumatology group world-
wide for symptom relief in rtheumatic conditions. As the
health care professionals best placed to advise on issues of
rheumatic diseases, rheumatologists must have a voice in
the current debate concerning medical marijuana, here-
after identified as herbal cannabis.

Advocacy for access to cannabinoid treatments has led
to a societal groundswell, with regulatory bodies around
the globe considering the legalization of herbal cannabis
for medicinal use. Currently, herbal cannabis is legalized
for medicinal use in 20 states in the US as well as in the
District of Columbia. Physicians will therefore be caring
for patients who may be self-medicating with herbal can-
nabis or may request medical advice about cannabis. In
order to responsibly advise patients on any medical issue,
and in particular herbal cannabis, it is essential that the
health care professional has a competent knowledge of the
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subject based on sound scientific study. In this review, we
examined the current evidence for dosing and administra-
tion, efficacy, and risks of herbal cannabis in rheumatic
pain management, and thereby addressed practical issues
confronting rheumatologists whose patients request ad-
vice. We confined our comments to herbal cannabis as it
pertains to rheumatic conditions, acknowledging that ev-
idence and information may differ for other conditions.
We did not enter into the debate addressing the legaliza-
tion of recreational herbal cannabis.

Herbal cannabis

Prior to present day pharmacology, healers and patients
sought relief from pain and suffering by using natural
products. The plant Cannabis sativa, commonly known as
marijuana, has been used for pain relief for millennia, with
additional effects on appetite, sleep, and mood, but with
psychoactive properties leading to recreational use (5).
The analgesic effects of herbal cannabis, derived from the
dried leaves and flowers, have been most studied in neu-
ropathic pain conditions.

C sativa contains more than 450 compounds, with at
least 70 classified as phytocannabinoids, two of which
have particular medical interest (6). The acid precursor
of A®-tetrahydrocannabinol (A°-THC), transformed by heat
into THC, has psychoactive and pain-relieving properties.
The second molecule is cannabidiol, with lesser affinity
for the cannabinoid receptors and the potential to coun-
teract the negative effects of THC on memory, mood, and
cognition. Cannabinoid molecules interact with at least
two receptors of the human endocannabinoid system to
induce physiologic effects (7,8).

Herbal cannabis may be ingested or inhaled, with the
latter route preferred by users due to onset of action
within a few minutes. Smoking of cannabis is, however,
not medically recommended due to the potential respira-
tory tract dangers of noxious compounds such as poly-
cyclic aromatic hydrocarbons, tar, and carbon monoxide.
Furthermore, plasma concentrations of THC achieved by
smoking a “joint,” containing between 0.5 and 1.0 gm of
dried substance, are extremely variable, with blood levels
varying between 7 and 100 ng/ml. Finally, blood levels
are influenced by the plant concentration of THC, variable
THC delivered in the smoke, and characteristics of the
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Significance & Innovations

e Legitimate use should be reserved only for patients
with pain refractory to standard pharmacologic
and nonpharmacologic therapies.

e Herbal cannabis should not be smoked.

e The risk/benefit profile of herbal cannabis is in-
ferior to all other analgesic classes other than
opioids.

e Persons ages <25 years should be strongly dis-
couraged from any use of herbal cannabis.

smoking method (frequency of inhalation, hold time, and
inhalation volume) (9,10). There is also discordance be-
tween the measured THC plasma peak and the maximum
subjective psychoactive effects that occur an hour later,
and can be augmented by opioids. Oral administration
results in a more delayed effect, lower peak plasma levels,
more protracted pharmacologic effects, and less abuse-
related psychoactive effects (11). However, gastrointesti-
nal absorption is more erratic and much of the ingested
cannabinoid is eliminated by first-pass metabolism in the
liver (11).

The mean concentration of THC in illicit marijuana
has almost doubled worldwide in the past decade (12).
With THC content of the plant material varying between
1% and 30%, and the bioavailability varying between 2%
and 56 %, there is no reasonable method to estimate dosing
of the herbal compound (13). Since acquisition of herbal
cannabis for medical reasons is mostly via the illegal route,
even where medical use is legalized, these higher con-
centrations of THC might lead to increased physical and
psychomotor effects. Therefore, the lack of the most ele-
mentary requirements for responsible drug administration
must call into question any use of herbal cannabis for
rheumatic pain treatment at this time.

Pain management of patients with rheumatic pain
As arthritis pain contributes to poor patient global well-
being, pain relief is an important outcome goal, but un-
fortunately, pain treatments remain suboptimal in most
patients (14). The overriding principle for any pain treat-
ment is to maintain function without sacrificing cognitive
or psychomotor function, a concept clearly different from
pain management for medical conditions predominantly
requiring palliation.

Chronic rheumatic pain remains a challenge, since pain
mechanisms are complex dynamic interactions of mole-
cules and nerve pathways subject to nervous system plas-
ticity. Available drugs generally offer a modest effect only,
and pain co-associates with sleep disturbance and mood
disorders. As treatment success is considered a 30% re-
duction in pain, and because most pain-relieving medica-
tions are associated with considerable side effects, the
compliance with prescribed treatments is often poor. It is
therefore understandable that patients will continue to
seek other remedies to reduce symptoms. Patients with

rheumatic disease commonly use complementary and
alternative medicine, and with increasing advocacy for
legalization of herbal cannabis as a recreational drug, can-
nabis may be perceived as a safe treatment option.

Evidence for herbal cannabis in rheumatic
conditions

To date, there is no formal study examining the efficacy or
adverse effects of herbal cannabis in rheumatic diseases
(15). Since our previous review, there has been only a
single additional study reporting poorer function and psy-
chological health in fibromyalgia patients using cannabi-
noids (16). While there is good evidence for efficacy of
cannabinoids for treating some chronic pain conditions,
such as cancer and neuropathic pain, these pain types
have a different underlying mechanism from the mostly
peripheral/nociceptive pain in rheumatic diseases (17).
Therefore, one cannot extrapolate efficacy to patients with
rheumatic conditions.

Information about the effects of cannabinoids in rheu-
matic diseases is currently derived from anecdotal reports,
two small epidemiologic studies, a single study of the
oromucosal spray of nabiximols, a combination of A°>~-THGC
and cannabidiol, in patients with rheumatoid arthritis,
and two studies of nabilone, a synthetic analog of THC, in
fibromyalgia (1,2,18-20). The two population studies
from the UK and Australia, with prevalent use for musculo-
skeletal symptoms, raise a number of concerns: diagnosis
and outcome were by patient self-report, patients self-
medicated without knowledge of dosing or concomitant
treatments, and one-third of the users reported recre-
ational use (1,2). Conclusions based on these studies are
therefore questionable. In contrast, when the nabiximol
was examined in a randomized clinical trial of 58 patients
with rheumatoid arthritis over a 5-week period, there
was improvement in pain and quality of sleep (20). The
nabilone studies in fibromyalgia patients showed im-
proved pain in one, and noninferiority to amitriptyline
for the effect on sleep for the other (18,19). However, the
reported effects of these agents, which indeed belong to
the class of cannabinoids, cannot necessarily be applied
to herbal cannabis, which is a different substance, as de-
scribed above.

It therefore follows that critical evaluation of safety is-
sues that pertain to both short-term and long-term effects
of herbal cannabis also have never been formally reported
in persons with classic rtheumatic diseases. There is also
no sound information regarding the recommended dosing
of herbal cannabis, other than patient report. Therefore,
the available evidence for efficacy of medical herbal can-
nabis represents the least convincing form of scientific
evidence.

Evidence for risks

Contrary to public belief, inhaled herbal cannabis is not
innocuous. Risks can be categorized as the immediate
effects on cognition, psychomotor function, cardiovascu-
lar effects, and mood, and the chronic consequences on
mental ability, pulmonary function, potential cancer risk,
and drug dependence. Information on risks of herbal can-
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nabis is also mostly derived from reports of recreational
users, who are usually younger and in better health than
those with a chronic disease. Additionally, the interaction
of herbal cannabis with other medications that are being
used therapeutically is mostly unknown.

Acute risks

The acute dose-related effects on cognition and psycho-
motor function are the most well-known immediate con-
sequences of herbal cannabis use, with implications for
patient safety. Following administration of inhaled can-
nabis in varying THC concentrations, regular cannabis
users showed impairment in reaction time, selective at-
tention, short-term memory, and motor control for up to
5 hours following consumption, with increasing effects
for increasing doses (21). Similarly, the memory-impairing
effects of acute cannabis use, possibly specifically attrib-
utable to THC, should be kept in mind. These acute effects
have implications for medicinal use for two reasons: THC
content in street cannabis is increasing and chronic pain
management requires continued treatment.

Adverse acute effects on psychomotor function are par-
ticularly relevant when subjects drive motorized vehicles.
Arthritis per se is seldom a contraindication to drive,
and driving in the developed world is an important con-
tribution to independence and quality of life. Acute can-
nabis use is increasingly appreciated as an accident risk
for drivers. In a systematic review and meta-analysis of
9 studies, with inclusion of 49,000 participants, acute
cannabis use was associated with at least twice the risk
of serious and fatal motor vehicle collisions (22). Indeed,
cannabis was also the most prevailing illicit drug identi-
fied in 0.5-7.6% of seriously injured drivers from 6 Euro-
pean countries (23). Although alcohol remains the most
common substance identified in injured drivers, cannabis
was ranked second, with the risk increased when com-
bined with alcohol. Health Canada warns that the ability
to drive or perform activities requiring alertness or coor-
dination may be impaired for up to 24 hours following a
single consumption (24). Therefore, driving with the con-
comitant use of herbal cannabis is both a personal and a
societal safety risk, which may be further compounded in
the presence of other medications. At the very least, med-
ical practitioners must now advise patients that herbal
cannabis may impair motor coordination, particularly
when driving. However, advising patients not to drive is a
recommendation counterintuitive to maintaining normal
function.

A less appreciated effect of acute cannabis is noted for
the cardiovascular system. Tachycardia and hypotension
could compromise cardiovascular status in those with un-
derlying heart disease and be a risk for cardiovascular
events (25). Cannabis increases the risk of myocardial in-
farction 5-fold and reduces the exercise capacity of those
with angina pectoris by half (26,27). Lastly, immediate
psychiatric effects are increasingly associated with acute
cannabis use, including anxiety, agitation, suicidal ide-
ation, and acute psychosis (28).

Chronic risks

The long-term risks of herbal cannabis use in patients with
rheumatic disease are unknown. Risks generic to all per-
sons using herbal cannabis include effects on psychologi-
cal health and association with mental illness, develop-
ment of dependence and addiction, effects on memory,
and cognition and respiratory health (28). Aggravation of
depression- and smoking-associated risks may be particu-
larly important for rheumatology patients. These issues
seem to be particularly problematic in younger individu-
als, where we appreciate that many neuroactive drugs may
have additional or more pronounced side effects (29). For
example, just as suicidality with selective serotonin re-
uptake inhibitors seems more pronounced in individuals
ages <25 years, there is a similar age predisposition for the
increased risk of psychosis in young cannabis users.

Although the long-term effect on mood and especially
depression still remains unclear, depression is more prev-
alent in current cannabis users (30). In a US study of
more than 8,000 adults, those with cannabis use in the past
year had 1.4 times higher odds of current depression than
nonusers (30). Aggravation or unmasking of serious psy-
chiatric disease also occurs with herbal cannabis use. Al-
though previously disputed, cannabis is now generally
accepted as an agent with addictive potential, especially in
a context of an adverse psychosocial setting. Over a 3-year
period, the cumulative incidence of cannabis dependence
was 37.2% (95% confidence interval [95% CI] 30.7—43.8%)
for young recreational users (31).

While cigarette smoking—associated risks for arthritis
patients cannot immediately be attributed to the smoking
of herbal cannabis, the potential for these adverse ef-
fects exists. Apart from the consequences of inhalation of
an irritant on respiratory mucosa with development of
chronic respiratory disease, there is increasing evidence
that herbal cannabis may independently increase risk of
lung cancer (32—34). When Swedish military conscripts
ages 18—20 years were tracked over a 40-year period, those
who had smoked cannabis on at least 50 occasions had a
2-fold risk (hazard ratio 2.12, 95% CI 1.08—4.14) of devel-
oping lung cancer, even after adjustments for other risks
for lung cancer (34). Although it is recommended that
herbal cannabis not be smoked, this remains the most
common route of administration for most persons.

Finally, the true motive for use of herbal cannabis, even
in persons with an identifiable medical condition, requires
careful scrutiny. Often, persons using marijuana for med-
ical reasons have previously been recreational users, rais-
ing the possibility of misusing a medical diagnosis to
justify use primarily for nonmedical reasons (1,2,35).

Understanding the dilemma for the health care
professional

Responsible medical practice requires a physician to pro-
vide empathetic and judicious patient care without harm.
In light of the current lack of concrete medical evidence for
either the efficacy or risks of herbal cannabis for the man-
agement of rheumatic symptoms, physicians are obligated
to caution patients about the known risks of herbal canna-
bis that have been reported for recreational users. Simply
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acceding to patient demands for a treatment on the basis of
popular advocacy, without comprehensive knowledge of
an agent, does not adhere to the ethical standards of med-
ical practice. It is understandable that this lack of current
scientific evidence must translate into physician insecu-
rity and even distress when attempting to provide rational
advice to a patient. Furthermore, any recommended ther-
apy requires proof of concept by sound scientific study
that attests to both efficacy and safety. Therefore, before
physicians can provide medical recommendation or sup-
port for use of herbal cannabis, the minimal standards for
pharmacotherapy must be met. At present, these elemen-
tary criteria are not fulfilled. In the absence of knowledge
of effective dosing or true benefits for herbal cannabis for
rheumatic symptoms, the risks extrapolated from study of
persons with recreational use seem to tip the balance
against use. Therefore, we believe that herbal cannabis
should not at this time be allowed exceptional status as a
therapy, different from other modes of therapy.

The question arises, then, whether physicians have any
basis on which to provide responsible advice to patients
beyond the known risk of serious adverse effects. In many
jurisdictions, legislation is forcing physicians to accept
medical responsibility for their patients who may be using
herbal cannabis. For example, in Canada, physicians
will be required to provide a document equivalent to a
prescription stipulating dosing, frequency, and duration of
use (24,36). An additional challenge is presented by the
ambiguous terminology used by the courts whereby legal
access to herbal cannabis is deemed a Charter Right when
a “medical need” has been demonstrated by the patient. If
physicians are to “prescribe” medical cannabis for their
patients, medical ethics and deontology require physician
competence with the prescribed treatment. It is also in-
creasingly recognized that sanctioning use of herbal can-
nabis for therapeutic reasons is currently provided by
small numbers of physicians for the majority of patients
(35). In the state of Colorado, almost half of the recommen-
dations had been made by only 15 physicians. Motives for
this medical behavior should be questioned and raise eth-
ical concerns.

It is therefore not surprising that recent surveys report
that physicians lack confidence in their knowledge of
cannabinoids and in their competence to effectively advise
patients on the use of medicinal cannabinoids (35). In a
survey of family physicians in Colorado, only 19%
thought that physicians should recommend medical mar-
ijuana, with 92% reporting the need for more education
(35). Similarly, two-thirds of Canadian rheumatologists
recently surveyed expressed poor confidence in their
knowledge of cannabinoid medical use, with 70% stating
that there is currently no role for herbal cannabis in the
treatment of rheumatic symptoms (37). Even in the setting
of some reasonable knowledge of cannabinoid molecules
and the endocannabinoid system, the absence of evidence
for clinical use of herbal cannabis in rheumatic conditions
must be discomforting for any health care professional or
rheumatologist intending to provide an herbal cannabis
treatment recommendation. Additional knowledge of
these molecules is required, but knowledge alone will not
fill the void due to absence of clinical study. This evident

mismatch between dictates from regulatory bodies, patient
advocacy, and prudent clinical care is troubling; irrespon-
sible requirements by regulatory authorities might com-
promise patient and society well-being. In light of other
available treatment options for the management of arthritis
pain, lack of sound evidence for effect, and potential for
harm, herbal cannabis cannot be recommended for arthri-
tis pain management at this time.

Conclusion

There is an ever-increasing hiatus between public advo-
cacy for herbal cannabis as a therapeutic agent in rheu-
matic conditions and the medical evidence for efficacy
and side effects. This serious shortfall covers many aspects
of herbal cannabis as a therapeutic agent, including un-
certainty of compound content, unknown dosing, recom-
mendations not to use by inhalation, and the indicators of
harm, both in the acute as well as chronic setting. Taking
all factors into consideration, health care professionals
should currently dissuade rheumatology patients from us-
ing herbal cannabis as a therapy. The evident mismatch
between patients’ needs and good medical practice may
in part be politically driven, with regulatory bodies acced-
ing to public pressure. Rheumatologists should advocate
for further study of individual cannabinoid molecules
whereby dosing can be accurately controlled and efficacy
and safety can be assessed using a standard scientific
method.
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The Pharmacologic and Clinical Effects of
Medical Cannabis

Laura M. Borgelt, Kari L. Franson, Abraham M. Nussbaum,
and George S. 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 III), 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 for the production of its leaves and flowering tops, is a sche-
dule I drug, but patients obtain it through cannabis dispensaries and state-
wide programs. The effect that cannabinoid compounds have on the
cannabinoid 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 fully 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. Safety concerns regarding can-
nabis include the increased risk of developing schizophrenia with adolescent
use, impairments in memory and cognition, accidental pediatric ingestions,
and lack of safety packaging for medical cannabis formulations. This article
will describe the pharmacology of cannabis, effects of various dosage formu-
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 T status of this drug, patients have
continued to obtain cannabis for medical pur-
poses through statewide programs and cannabis
dispensaries, which are facilities or locations
where medical cannabis is made available to
qualified patients.
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Two categories of cannabinoid medicines are
currently used in North America. First, cannabis-
derived pharmaceuticals include dronabinol
(schedule III), 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
treatment of anorexia associated with weight loss
in patients with acquired immune deficiency syn-
drome.” © Nabiximols is a cannabis-derived liquid
extract formulated from two strains of Cannabis
sativa into an oromucosal spray. It is approved in
Canada, New Zealand, and eight European coun-
tries for three indications: (1) symptomatic relief
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 multi-
ple sclerosis, and (3) intractable cancer pain.7 Itis
being evaluated in several trials in the United
States, and it is anticipated that it may receive
FDA approval by the end of 20135 "

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.2 However, most patients in the
United States grow their own medical cannabis
or purchase it from dispensaries.

Currently, 18 U.S. states and the District of
Columbia have laws that allow the use and pos-
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session of cannabis for medicinal reasons
(Table 1).'? Colorado and Washington have also
passed legislation for recreational use of 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 potential benefits and risks of
medical cannabis. The purpose of this article is
to describe the pharmacology, therapeutic bene-
fits and risks, and various dosage formulations
that have been studied with medical cannabis.
Specifically, 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 classified as a schedule 1 sub-
stance by the FDA, so it is difficult for contem-
porary researchers to study marijuana even
though its therapeutic properties have been
known for more than 5000 years."” Cannabis
contains many compounds, of which at least 60
are known to be cannabinoids (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
principal 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 cannabinoids 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 (affecting motor activity), cerebellum
(motor coordination), hippocampus (short-term
memory), neocortex (thinking), and hypothala-
mus and limbic cortex (appetite 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 inflammatory 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 for Medical Purposes'?

State Year Passed Possession Limit

Alaska 1998 1 oz usable; 6 plants (3 mature, 3 immature)
Arizona 2010 2.5 oz usable; 0-12 plants®

California 1996 8 0z usable; 6 mature or 12 immature plants
Colorado 2000 2 oz usable; 6 plants (3 mature, 3 immature)
Connecticut 2012 1-mo supply (exact amount to be determined)
District of Columbia 2010 2 oz dried; limits on other forms to be determined
Delaware 2011 6 0z 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 medical 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 oz usable; 24 plants (6 mature, 18 immature)
Rhode Island 2006 2.5 oz usable; 12 plants

Vermont 2004 2 oz usable; 9 plants (2 mature, 7 immature)
Washington 1998 24 oz usable; 15 plants

“If the patient 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 for the treatment 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 responses (Figure 1). It is
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." It
has no direct affinity for CB; and CB, receptors,
yet it appears to enhance the activity 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 further differentiate the
poorly binding cannabinoids by lookin% into the
noncannabinoid targets linked to pain.'” In these
studies, other G-protein receptors (e.g., GPR55),
G-protein—coupled receptors (coupling with p-
and d-opioid receptors), and transient receptor

concentration-response
curve

= fUll agonist (HU-210)

— partial agonsit (THC)

=+ antagonist (imonabant)
mm inverse agonist (CED)
==« agonist + antagonist

? agonist + inverse agonist

25

-25

CB, receptor response (% of maximum)

log [ligand concentration] s

Figure 1. Concentration-response curves of cannabinoid
compounds on the CB; receptor. The full agonist is the
compound HU-210, which is a synthetic cannabinoid; the
partial agonists are A°-tetrahydrocannabinol (THC), which
is a cannabinoid found in cannabis, and anandamide,
which is an endocannabinoid found in humans; the
antagonist is rimonabant, a synthetic cannabinoid studied
for weight control; the inverse agonist is cannabidiol
(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 to 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 of 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 into 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 of harm given the release of
a significantlzf lower percentage of mnoxious
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 of
smoke.”

Orally administered THC has a bioavailability
ranging from 5-20% in the controlled environ-
ments of clinical studies but is often lower in
users because of variations in gastric degradation
(with the presence of acids) and extensive first-
pass effects.'® ** 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.'® ** 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.** 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 alertness,
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
found between the serum concentrations and
peak cardiac (8 min) and central nervous system
(> 30 min) effects. There was also evidence that
THC accumulates in the brain, and serum con-
centrations do not correlate with effects because
the effects 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 effects on alertness are
linear presumably to the point of loss of con-
sciousness. These results indicate that it is diffi-
cult to correlate a single serum concentration to
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, follicle-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
effects 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, o-agonists, theophylline, tricyclic
antidepressants, naltrexone, 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 but 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 effective-
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 infection/acquired immune defi-
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% (Colorado) 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 effects 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 forms 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.”® 21737

In studies evaluating smoked cannabis com-
pared to placebo, significant improvements in
pain were observed (Table 2).>5* 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 from other drugs used for 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 noted: 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 factor into an effective 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 yet
approved by the FDA, is being evaluated in
several trials of patients with neuropathic

and chronic pain.*** Each of these studies
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demonstrated a statistically 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 ‘%astrointestinal 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 onlg
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 fibromyalgia, 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 Fibromyalgia Impact
Questionnaire is an instrument designed to
quantify the overall impact of fibromyalgia over
many dimensions (e.g., function, pain level, fati-
gue, 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 observed after
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 impact,
and anxiety were significantly reduced.’*
Although no serious events were reported, the
patients receiving nabilone experienced more
adverse effects (1.54, p<0.05), 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. In a different 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 morphine after 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 preparation to 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 treatment demonstrated a
statistically significant standardized mean differ-
ence of —0.61 (95% 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 affecting motor function
(OR 3.93, 95% CI 2.83-5.47, NNH 5), and
events that altered cognitive function (OR 4.46,
95% CI 2.37-8.37, NNH 8) for 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-analysis
involving 14 randomized controlled trials.>’



202 PHARMACOTHERAPY Volume 33, Number 2, 2013

Interventions that showed greater efficacy for
pain on a visual analog scale included smoked
cannabis (relative 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 factor, which is not available clini-
cally. No superiority over placebo was reported
for amitriptyline, gabapentin, pregabalin, prosap-
tide, 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 to 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
smoked 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 for pain
but has not been widely studied in various pain
conditions. Nabilone may be effective for pain
related to fibromyalgia but also has not been
widely studied. There is a paucity of 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, self-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 study populations. Given its legal sta-
tus, the need for more efficacy data, and its
unknown safety and tolerability profile, medical
cannabis should be considered only when treat-
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 commonly 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, 5[;rimarily through effects at the CB,;
receptor.”’ Nabiximols has been shown to be
effective as monotherapy and as add-on therapy

for 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 of THC and CBD at 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 + 22.0, and
those using placebo from 74.31 £ 12.5 to
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 significantly 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 of three studies (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 treatment 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% CI 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
one adverse event (288 of 363 patients for nab-
iximols, 169 of 303 patients for placebo),
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although most events were mild to moderate in
severity and all serious adverse events resolved.
Forty (11%) and 11 (3.6%) patients withdrew
from the study due to adverse events in the nab-
iximols and placebo groups, respectively.

A consecutive series of randomized, double-
blind placebo-controlled single-patient crossover
trials evaluated muscle spasms as one outcome
for 24 patients (18 with multiple sclerosis) with
plant extracts of THC and CBD and a 1:1 mix-
ture of THC:CBD in a sublingual spray.®® The
THC and THC:CBD groups both reported signif-
icant improvement in the spasticity severity rat-
ing versus 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 to pla-
cebo.®’ 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). In 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 improvement in
patient-reported subjective spasticity scores after
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 to determine if
it improved spasticity caused by spinal cord
injury.®® There was a significant 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 for 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 sclerosis 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 treatments, suggesting that 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 to moderate adverse
effects, one of the ongoing concerns about
using medical cannabis is the unfavorable and
somewhat variable adverse effect profile when
used in different formulations as a medicinal
product. In a systematic review of 31 studies
(23 randomized controlled trials and 8 observa-
tional studies), 4779 adverse events 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 of 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
product 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 of
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 affecting 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
interactions due to CYP inhibition by nabixim-
ols.” The product monograph recommends cau-
tion be exercised in patients taking drugs
known to be substrates for CYP3A4 or
CYP2C19.” Given the lack of 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 chief psychoactive ingredient,
THC, is a partial agonist at the CB; receptors,
the predominant endocannabinoid receptors in

the brain that help 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 users 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 of 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 develog)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 astrofghal cannaboid receptors in the hip-
pocampus.®’ These findings correlate well with
the association between heavy marijuana use
and bilateral volume reduction of structures
involved in memory like the amygdala and hip-
pocampus.®* Marijuana users often perform
poorly on tests of executive function, informa-
tion processing, and visuospatial perception.83

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
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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 year, approximately 6500
individuals begin to use marijuana daily, of
whom 10-20% will develop cannabis depen-
dence.®> ®” 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 to 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 muscle
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-
toms include ataxia, somnolence, 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 of 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 National Poison Centers
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Figure 2. Telephone calls to national 9poison control
centers pertaining to marijuana exposures.8
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Figure 3. Telephone calls to national poison control
centers pertaining to marijuana exposures in children aged
12 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
to national poison centers, there can be signifi-
cant morbidity. When patients present with an
unclear history, they often receive invasive pro-
cedures (e.g., urine catheterization, intravenous
lines, and lumbar punctures) and imaging (e.g.,
head computed tomography scans).

The availability of medical cannabis in con-
sumer-friendly forms (soda drinks, desserts, can-
dies, and tinctures) 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 food 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 faces 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 effect of 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 to providers
whose patients use cannabis. Unfortunately, sur-
veillance, training, and education are not avail-
able in most health systems, which often delimit
the patient—physician relationship to a recom-
mendation to use cananbis.’” Similar to 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 of 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
safe and effective use of marijuana.

Conclusion

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

other possible effects 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 to use effectively and safely. Various
cannabis-derived pharmaceuticals are available.
Dronabinol and nabilone are oral agents avail-
able in the United States as schedule III and II
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 for 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
patients. 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 pediatric 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 sufficient efficacy and safety, evi-
dence for medical cannabis is still lacking; thus,
the drug should be wused with caution in
patients.
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Clinical endocannabinoid deficiency (CECD) revisited: can this concept
explain the therapeutic benefits of cannabis in migraine, fibromyalgia,
irritable bowel syndrome and other treatment-resistant conditions?
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Abstract
OBJECTIVES: Ethan B. Russo's paper of December 1, 2003 explored the concept of a clinical

endocannabinoid deficiency (CECD) underlying the pathophysiology of migraine, fiboromyalgia,
irritable bowel syndrome and other functional conditions alleviated by clinical cannabis.

METHODS: Available literature was reviewed, including searches via the National Library of
medicine database and other sources.

RESULTS: A review of the literature indicates that significant progress has been made since Dir.
Ethan B. Russo's landmark paper, just ten years ago (February 2, 2004). Investigation at that time
suggested that cannabinoids can block spinal, peripheral and gastrointestional mechanisms that
promote pain in headache, fibromyalgia, irritable bowel syndrome and muscle spasm.

CONCLUSION: Subsequent research has confirmed that underlying endocannabinoid deficiencies
indeed play a role in migraine, fibromyalgia, irritable bowel syndrome and a growing list of other
medical conditions. Clinical experience is bearing this out. Further research and especially, clinical
trials will further demonstrate the usefulness of medical cannabis. As legal barriers fall and scientific
bias fades this will become more apparent.
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Clinical endocannabinoid deficiency (CECD): can this concept explain
therapeutic benefits of cannabis in migraine, fibromyalgia, irritable bowel
syndrome and other treatment-resistant conditions?
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Abstract
OBJECTIVES: This study examines the concept of clinical endocannabinoid deficiency (CECD),

and the prospect that it could underlie the pathophysiology of migraine, fibromyalgia, irritable bowel
syndrome, and other functional conditions alleviated by clinical cannabis.

METHODS: Available literature was reviewed, and literature searches pursued via the National
Library of Medicine database and other resources.

RESULTS: Migraine has numerous relationships to endocannabinoid function. Anandamide (AEA)
potentiates 5-HT1A and inhibits 5-HT2A receptors supporting therapeutic efficacy in acute and
preventive migraine treatment. Cannabinoids also demonstrate dopamine-blocking and anti-
inflammatory effects. AEA is tonically active in the periaqueductal gray matter, a migraine generator.
THC modulates glutamatergic neurotransmission via NMDA receptors. Fibromyalgia is now
conceived as a central sensitization state with secondary hyperalgesia. Cannabinoids have similarly
demonstrated the ability to block spinal, peripheral and gastrointestinal mechanisms that promote
pain in headache, fiboromyalgia, IBS and related disorders. The past and potential clinical utility of
cannabis-based medicines in their treatment is discussed, as are further suggestions for
experimental investigation of CECD via CSF examination and neuro-imaging.

CONCLUSION: Migraine, fibromyalgia, IBS and related conditions display common clinical,
biochemical and pathophysiological patterns that suggest an underlying clinical endocannabinoid
deficiency that may be suitably treated with cannabinoid medicines.
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Cannabis Use in Patients with Fibromyalgia: Effect on
Symptoms Relief and Health-Related Quality of Life
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Abstract

Background: The aim of this study was to describe the patterns of cannabis use and the associated benefits reported by
patients with fibromyalgia (FM) who were consumers of this drug. In addition, the quality of life of FM patients who
consumed cannabis was compared with FM subjects who were not cannabis users.

Methods: Information on medicinal cannabis use was recorded on a specific questionnaire as well as perceived benefits of
cannabis on a range of symptoms using standard 100-mm visual analogue scales (VAS). Cannabis users and non-users
completed the Fibromyalgia Impact Questionnaire (FIQ), the Pittsburgh Sleep Quality Index (PSQI) and the Short Form 36
Health Survey (SF-36).

Results: Twenty-eight FM patients who were cannabis users and 28 non-users were included in the study. Demographics
and clinical variables were similar in both groups. Cannabis users referred different duration of drug consumption; the route
of administration was smoking (54%), oral (46%) and combined (43%). The amount and frequency of cannabis use were also
different among patients. After 2 hours of cannabis use, VAS scores showed a statistically significant (p<<0.001) reduction of
pain and stiffness, enhancement of relaxation, and an increase in somnolence and feeling of well being. The mental health
component summary score of the SF-36 was significantly higher (p<<0.05) in cannabis users than in non-users. No significant
differences were found in the other SF-36 domains, in the FIQ and the PSQI.

Conclusions: The use of cannabis was associated with beneficial effects on some FM symptoms. Further studies on the
usefulness of cannabinoids in FM patients as well as cannabinoid system involvement in the pathophysiology of this

condition are warranted.
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Introduction

The main complaint of patients with fibromyalgia (FM) is
chronic generalized pain, although many patients suffer from
concomitant symptoms, such as tiredness, morning stiffness, sleep
and affective disturbances [1]. The pathophysiology of the
disorder is poorly understood. Several mechanisms have been
suggested including central sensitization, suppression of descend-
ing inhibitory pathways, excessive activity of glial cells, and
abnormalities of neurotransmitter release [2]. In addition, blunting
of the hypothalamic-pituitary-adrenal-axis (HPA-axis) and in-
creased autonomic nervous system responsiveness have been
consistently reported in FM patients. Emerging clues suggest that
such dysfunction of the stress response system may be crucial in
the onset of the symptoms of FM [3]. Treatment is based on the
symptomatic relief of symptoms but usually modest results are
obtained. The overall patient’s satisfaction and the health-related
quality of life are consistently poor.

Potential therapeutic uses of cannabis in different types of
pain are currently extensively investigated. Data from clinical

@ PLoS ONE | www.plosone.org

trials with synthetic and plant-based cannabinoids provide a
promising approach for the management of chronic neuropathic
pain of different origins [4]. Additionally, a large body of
evidence currently supports the presence of cannabinoid
receptors and ligands, thus an endocannabinoid neuromodula-
tory system appears to be involved in multiple physiological
functions [5].

There is little clinical information on the effectiveness of
cannabinoids in the amelioration of 'M symptoms. Three clinical
trials have suggested the possible benefit of cannabinoid in the
management of FM [6-8]. Furthermore, a clinical endocannabi-
noid deficiency (CECD) has been hypothesized to underlie the
pathophysiology of fibromyalgia, but a clear evidence to support
this assumption is lacking [9].

The aim of this study was to describe the patterns of cannabis
use and the associated benefits reported by patients with
fibromyalgia (FM) who were consumers of this drug. In addition,
the quality of life of FM patients who consumed cannabis was
compared with M subjects who were not cannabis users.
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Methods

Patients

A cross-sectional survey was performed. Participants were
identified through an advertisement from one Rheumatology
Outpatients Unit, 15 associations of FM patients and 1 association
of cannabis consumers, all of them located in the city of Barcelona,
Spain. Recruitment began in August 2005, and the study was
completed in April 2007. Patients were eligible if they were =18
years of age, had been diagnosed with FM according to the
American College of Rheumatology criteria [1], had moderate to
severe symptomatology, and were resistant to pharmacological
treatment. Exclusion criteria were severe illness and history of
abuse or dependence for cannabis or others psychoactive
substances.

Ethics statement

The study was approved by the local Institutional Review Board
(CEIC-IMAS) and all volunteers gave their written informed
consent before inclusion.

Study procedures and evaluation

Patients were divided according their status of therapeutic
cannabis use. Eligibility and exclusion criteria were checked
through an accurate telephone interview. Demographic (age,
gender and employment status) and clinical variables (duration of
FM, number of medical consultations in the last year, associated
symptoms, current pharmacological treatment, comorbid condi-
tions, and alternative and complementary medicines) were also
collected through a structured telephone interview. Patients were
informed that a specific questionnaire to collect information on
medicinal cannabis use will be posted to them as well as visual
analogue scales (VAS) to record perceived benefits with compre-
hensive instructions how to fill them out.

The following variables were recorded: duration of cannabis
use, previous use, cannabis derivative used (hashish or marijuana),
route of administration, amount and frequency of use, supply
source, physician’s acknowledgement about cannabis use and
changes of pharmacological treatment. Symptoms from which
cannabis was used and perceived relief was recorded using 5-point
Likert scale (strong relief, mild relief, not change, slight worsening,
great worsening). Patients were further asked to record the
perceived benefits of cannabis on a range of symptoms (pain,
stiffness, relaxation, drowsiness, well-being) using 100-mm VAS
scales (VAS) before and at 2 hours of cannabis consumptions. The
occurrence and frequency of side effects were indicated based on a
list of symptoms.

In order to compare the quality of life between users and non
users of cannabis, three questionnaires were used:

The 36-item Short Form Health Survey (SF-36) is a self-
administered questionnaire, validated in Spanish, in which eight
dimensions of health-related quality of life are assessed: physical
functioning, role-physical, bodily pain, general health, vitality,
social functioning, role-emotional and mental health. Each scale is
scored using norm-based methods, with higher scores indicating
better health. Scores are aggregated further to produce physical
and mental component summary measures of health status, using
norm-based methods. The subscale scores are standardized and
range from 0 to 100 with higher scores reflecting better health-
related quality of life in the domain being measured [10].

The Fibromyalgia Impact Questionnaire (FIQ) is a self-
administered questionnaire, validated in Spanish to assess
health-related quality of life specifically in patients with fibromy-
algia over the previous week. It consists of VAS and questions
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regarding limitations of daily living activities. The total score
ranges from O to 80; a higher score indicates a more negative
impact [11].

The Pittsburg Sleep Quality Index (PSQI) is a self-administered
questionnaire, validated in Spanish, to measure the quality and
patterns of sleep over the last month. It consists of 7 components
that sum each other and give a total score range from 0 (no
difficulties) to 21 (severe difficulties) [12].

Statistical analysis

Data obtained from the questionnaires were analysed using the
SPSS software (version 12.0.1). Comparisons were carried out
using Fisher Exact tests for categorical variables and Student t test
for continuous variables. The Mann-Whitney U test was used
when the size of a comparison group was too small to assume
normality. Statistical significance was at the 5% level and all tests
were two sided.

Results

In response to the advertisement, 70 patients contacted the
researchers to inquire about the study and were screened by
telephone. A total of 14 subjects, —6 cannabis users and 8 non-
users—, did not meet the eligibility criteria. Therefore, 56 FM
patients completed the study protocol, 28 of them were cannabis
users (mainly recruited through FM association and cannabis
association) and 28 were non-cannabis users (mainly recruited
through IF'M associations and the Rheumatology Outpatients Unit
of the hospital).

As shown in Table 1, there were no statistically significant
differences between the cannabis users and non-users groups in
any demographic or clinical variables. The most frequent
comorbid diseases were also balanced between the study groups.
No significant differences were observed for the percentage of
patients with irritable bowel syndrome, chronic fatigue syndrome,
restless legs syndrome, osteoarthritis, Sjégren’s syndrome, and
hypothyroidism (data not shown in Table 1). With regard to
treatment based on complementary and alternative medicines,
there were no significant differences between groups, neither in
number (cannabis group 64%; non-users group, 75%) or
modalities chosen (data not shown in Table 1).

Patterns of cannabis use

Of the 28 FM patients using cannabis, 11 (40%) reported a
duration of cannabis use of less than one year, 9 (32%) between 1
and 3 years, and 8 (29%) more than 3 years. Only 8 patients in the
cannabis group have used cannabis recreationally before the
medicinal use. Cannabis derivate used in every case was
marijuana. The usual methods of administration were smoking
and eating, and some patients use to combine both methods. Only
smokers were 11%, only eaters were 46% and those using both
methods were 43%. The amount and frequency of cannabis use
were diverse among patients. The most frequent doses were
between 1 and 2 cigarettes each time when patients smoked and 1
spoonful each time when eating. Most of the patients (n = 12) used
cannabis daily, while 5 used it 2—4 days per week, 3 used it less
than twice a week and 8 patients used it only occasionally. Related
amount of cannabis used in one day, 12 reported once a day, 11
reported 2-3 times a day and 3 reported more than 3 times a day.
Source of supply of cannabis were from family and friends (n = 14),
illicit market (n=7), growing (n=>5) and associations (n=2). A
total of 19 patients have informed their doctor about cannabis use,
and reduction of pharmacological treatment was accomplished in
19 (68%) patients as well when they started using cannabis.
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Table 1. Patient characteristics*.
Cannabis Control
(n=28) (n=28) P-values
Age, mean * SD 50*11.9 50*7.7 0.94°
Female 26 (93) 27 (96) 1.00°
Employment status 0.89°
Work disability 10 (36) 10 (36)
Unemployment 6 (21) 5(18)
Currently working 5(18) 6 (21)
lliness dismissed 3(11) 5(18)
Retired 4 (14) 2(7)
Disease duration (years), 5.0 (1-20) 4.0 (1-14) 0.07¢
median (range)
N° of physician visits in last year, 6.0 (0-26) 6.0 (0-46) 0.76°
median (range)
Associated symptoms
Widespread pain 27 (96) 28 (100) 1.00°
Tiredness 25 (89) 28 (100) 0.23°
Morning tiredness 27 (96) 27 (96) 1.00°
Stiffness 25 (89) 27 (96) 061°
Anxiety 24 (86) 25 (89) 1.00°
Sleep disturbances 24 (86) 24 (86) 1.00°
Headaches 22 (79) 20 (71) 0.75"
Mood disorders 19 (68) 22 (79) 0.54°
Pharmacological treatment 26 (93) 26 (93) 1.00°
Analgesic/Anti-inflammatory 21 (75) 18 (64) 0.56°
drugs
Antidepressants 14 (50) 17 (61) 0.59°
Anxiolytics 10 (36) 10 (36) 1.00°
Opioids 6 (21) 11 (39) 0.24°
Myorelaxants 1(4) 6 (21) 0.10°
Hypnotics 5 (18) 8 (29) 0.52°
*Except where indicated otherwise, values are n° (%);
* t-test;
b Fisher test;
€ U Mann-Whitney.
doi:10.1371/journal.pone.0018440.t001

Perceived effects of cannabis use
Main symptoms leading to cannabis use and perceived benefits
is shown in Figure 1. Patients used cannabis not only to alleviate

Cannabis Use in Patients with Fibromyalgia

pain but for almost all the symptoms associated to FM, and no one
reported worsening of symptoms following cannabis use. The
proportion of patients who reported strong relief ranged from 81%
for sleep disorders to 14% for headache.

All symptoms assessed by VAS showed statistically significant
improvement following 2 hours of cannabis self-administration
(Figure 2). The mean reduction of pain was 37.1 mm (»p<<0.001, t-
Test) and of stiffness 40.7 mm (p<<0.001). The change from
baseline in VAS relaxation and somnolence scores also signifi-
cantly increased (27.6 mm, p<<0.05 and 20.0 mm, p<<0.05
respectively). In addition, perception of well-being was significantly
higher as compared with baseline (40.0 mm, p<<0.001).

Perceived side effects of cannabis use

At least one side effect was reported by 96% (n = 27) of patients.
The most frequent were somnolence (n = 18), dry mouth (n=17),
sedation (n=12), dizziness (n=10), high (n=9), tachycardia
(n=38), conjunctival irritation (n=7) and hypotension (n=6).
The frequency most commonly reported were ‘sometimes’ for
somnolence, sedation, dizziness, high, tachycardia and conjuncti-
val irritation, and ‘always’ for dry mouth, sedation and
hypotension. No serious adverse events occurred.

Quality of life

The mental health component summary score of the SF-36
questionnaire was slightly but significantly higher in the cannabis
group (mean (M)=29.6*standard deviation (SD)=8.2) than in
the non-users group (M =24.9£SD =8.9), p<0,05, t-Test. In the
physical component summary score the differences were non
significant between groups (cannabis group: M =26.29%=SD =6.7;
non-users group: M =27.34£SD =5.8; p=0,53, t-Test).

No differences were found either in the Fibromyalgia Impact
Questionnaire M =65.5xSD=11.9; M=65.5£SD=12.8;
p=0.36, t-Test) or in the Pittsburg Sleep Quality Index
M=14.1=SD=3.2; M=14.4*xSD =3.3; p=0.73, t-Test).

Discussion

This observational study provides information on the patterns of
cannabis use for therapeutic purposes among a group of patients
with FM. Most of them were middle-aged women that did not
respond to current treatment and self-administered marijuana,
devoid of medical advice. Patients referred cannabis use in order
to alleviate pain as well as other manifestations of FM. Significant
relief of pain, stiffness, relaxation, somnolence and perception of
well-being, evaluated by VAS before and 2 hours after cannabis
self-administration was observed.

20 1
£ 16 1
2
S 12 -
kS
g o
=
-
. 101 1
AR . § SNEEN SHEEN SslnN Bs
Pain Sleep Stiffness Mood Anxiety Headaches Tiredness Morning Digestive
disturbances disorders tiredness  disturbances

Figure 1. Symptoms and perceived relief reported by FM patients using cannabis. Note: Perceived relief was recorded using 5-point Likert
scale (strong relief, mild relief, not change, slight worsening, great worsening). Black bars: strong relief; grey bars: mild relief; white bars: not change.

doi:10.1371/journal.pone.0018440.9001
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Figure 2. Perceived effects of cannabis self-administration.
Note: Perceived benefits of cannabis recorded by patients on a range of
symptoms using 100-mm VAS scales before and at 2 hours of cannabis
consumptions. Grey bars: pre-cannabis; black bars: post-cannabis.
* *=p<0.001; *=p<0.05.

doi:10.1371/journal.pone.0018440.g002

Although the mental health component summary score of the
SF-36 questionnaire was slightly but significantly higher in the
cannabis group than in the non-users group, whether these
findings are clinically significant remains unclear.

The external validity of this study can be limited for some
factors. The main limitation is the self-selection bias, mainly
related to the fact that the majority of patients in the cannabis
group were recruited from a cannabis association. It is not known
how these patients are different from the ones recruited from FM
associations or from the rheumatology unit. In addition the
patients included in the study were all responders to cannabis self-
administration. Consequently, characteristics of the patients that
have used cannabis and have not obtained symptoms relief are
unidentified. Others limitations were the small size of the sample
and, the variability of patterns of cannabis use among FM patients.

A previous observational study of patients with chronic pain of
different origins using cannabis has revealed similar results
regarding symptoms relief [13]. Furthermore, significant reduc-
tions in VAS score for pain, FIQ global score and FIQ) anxiety
score were also seen in the first randomized controlled trial of 40
FM patients with continued pain despite the use of other
medications treated with nabilone (synthetic cannabinoid agonist)
during 4 weeks [7]. In a recent randomized, equivalency and
crossover trial, nabilone was found to have a greater effect on sleep
than amitriptyline on the ISI (Insomnia Severity Index), and was
marginally better on the restfulness based on the LSEQ (Leeds
Sleep Evaluation Questionnaire) [8]. These results seem to
indicate a possible role of cannabinoids on the treatment of FM,
although it should be confirmed in further clinical trials.

Moreover, according to hypothetical and experimental evi-
dence, a Clinical Endocannabinoid Deficiency has been proposed
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to be involved on the pathophysiology of M and other functional
conditions alleviated by cannabis [9]. The participation of the
endocannabinoid system in multiple physiological functions such
as pain modulation, stress response system, neuroendocrine
regulation and cognitive functions among others, is well known
[5]. Additionally, the innovative psychoneuro-endocrinology-
inmunology (PNEI) studies have shown that chronic pain may
be strongly influenced by dysfunctions of the stress system and,
particularly, the HPA-axis [14]. Studies have shown that the HPA-
axis and the autonomic nervous system is disturbed in patients
with fibromyalgia [3] and, polymorphisms of genes in the
serotoninergic, dopaminergic and catecholaminergic systems
may also play a role in the pathogenesis of FM [15]. Notably,
these polymorphisms all affect the metabolism or transport of
monoamines, compounds that have a critical role in both sensory
processing and the human stress response [16]. Endocannabinoids
and cannabinoid receptors are involved in the responses of animals
to acute, repeated and variable stress [17] and there is good
evidence that the cannabinoid receptors play a major role in
modulating neurotransmitter release such as serotonin and
dopamine among others [18]. However, the endocannabinoid
system and its implication in stress response in humans have not
been so far investigated. Because of many methodological pitfalls
in life stress research, high quality studies of the role of stress in the
etiopathogenesis of unexplained chronic pain syndromes, such as
fibromyalgia, are scarce.

We observe significant improvement of symptoms of FM in
patients using cannabis in this study although there was a
variability of patterns. This information, together with evidence
of clinical trials and emerging knowledge of the endocannabinoid
system and the role of the stress system in the pathopysiology of
FM suggest a new approach to the suffering of these patients.

The present results together with previous evidence seem to
confirm the beneficial effects of cannabinoids on FM symptoms.
Further studies regarding efficacy of cannabinoids in FM as well as
cannabinoid and stress response system involvement in their
pathophysiology are warranted.
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Abstract

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 1), nabilone
(schedule I1), and nabiximols (not U.S. Food and Drug Administration approved) are cannabis-derived
pharmaceuticals. Medical cannabis or medical marijuana, a leafy plant cultivated for the production of its
leaves and flowering tops, is a schedule | drug, but patients obtain it through cannabis dispensaries and
statewide programs. The effect that cannabinoid compounds have on the cannabinoid receptors (CB4 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 fully
elucidated. Dronabinol and nabilone are indicated for the treatment of nausea and vomiting associated
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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 serious, with the most
common being dizziness. Safety concerns regarding cannabis include the increased risk of developing
schizophrenia with adolescent use, impairments in memory and cognition, accidental pediatric ingestions,
and lack of safety packaging for medical cannabis formulations. This article will describe the
pharmacology of cannabis, effects of various dosage formulations, therapeutics benefits and risks of
cannabis for pain and muscle spasm, and safety concerns of medical cannabis use.

Cannabis, or marijuana, was first used for medicinal purposes in 2737 B.c.[1, 2] The United States
Pharmacopeia initially classified marijuana as a legitimate medical compound in 1851.[3] 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.[2] Given the schedule | status of this
drug, patients have continued to obtain cannabis for medical purposes through statewide programs and
cannabis dispensaries, which are facilities or locations where medical cannabis is made available to qualified
patients.

Two categories of cannabinoid medicines are currently used in North America. First, cannabis-derived
pharmaceuticals include dronabinol (schedule Ill), nabilone (schedule Il), and nabiximols (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 chemotherapy in patients who have failed to
respond adequately to conventional antiemetic therapy.[4-6] In 1992, dronabinol was also approved for the
treatment of anorexia associated with weight loss in patients with acquired immune deficiency syndrome.[5, 6
] Nabiximols is a cannabis-derived liquid extract formulated from two strains of Cannabis sativa into an
oromucosal spray. It is approved in Canada, New Zealand, and eight European countries for three
indications: (1) symptomatic relief 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 multiple sclerosis, and (3) intractable cancer pain.|
7] It is being evaluated in several trials in the United States, and it is anticipated that it may receive FDA
approval by the end of 2013.[8-11]

Second, phytocannabinoid-dense botanicals (i.e., medical cannabis or marijuana) include the schedule |
medicinal plants Cannabis sativa or Cannabis indica . C annabis ruderalis, a third cannabis 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 contract at a federal research farm at the University of
Mississippi.[2] However, most patients in the United States grow their own medical cannabis or purchase it
from dispensaries.

Currently, 18 U.S. states and the District of Columbia have laws that allow the use and possession of
cannabis for medicinal reasons (Table 1).[12] Colorado and Washington have also passed legislation for
recreational use of marijuana. With a growing number of states allowing medical cannabis and with patient
use increasing, it has becomes progressively important for pharmacists and other health care providers to
understand the potential benefits and risks of medical cannabis. The purpose of this article is to describe the
pharmacology, therapeutic benefits and risks, and various dosage formulations that have been studied with
medical cannabis. Specifically, medical cannabis for pain and muscle spasms, the most common uses of


http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0001
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0003
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0002
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0004
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0005
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0007
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0008
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0002
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0012
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-tbl-0001

medical cannabis, will be evaluated using an in-depth evidence-based approach.

Table 1. States with Enacted Laws to Allow Marijuana Use for Medical Purposes[12]

State Year Passed Possession Limit

Alaska 1998 1 0z usable; 6 plants (3 mature, 3 immature)
Arizona 2010 2.5 0z usable; 0-12 plants a

California 1996 8 0z usable; 6 mature or 12 immature plants
Colorado 2000 2 oz usable; 6 plants (3 mature, 3 immature)
Connecticut 2012 1-mo supply (exact amount to be determined)
District of Columbia 2010 2 oz dried; limits on other forms to be determined
Delaware 2011 6 oz usable

Hawaii 2000 3 oz usable; 7 plants (3 mature, 4 immature)
Maine 1999 2.5 0z usable; 6 plants

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

Montana 2004 1 0z 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 oz usable; 24 plants (6 mature, 18 immature)
Rhode Island 2006 2.5 oz usable; 12 plants

Vermont 2004 2 oz usable; 9 plants (2 mature, 7 immature)
Washington 1998 24 oz usable; 15 plants

a If the patient lives > 25 miles from the nearest dispensary, the patient or caregiver may cultivate up to 12 marijuana plants
in an enclosed, locked facility.


http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0012
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-note-0002

Clinical Pharmacology of Medical Cannabis

Marijuana is classified as a schedule | substance by the FDA, so it is difficult for contemporary researchers to
study marijuana even though its therapeutic properties have been known for more than 5000 years.[13]
Cannabis contains many compounds, of which at least 60 are known to be cannabinoids (active components
of cannabis).[13] In the 1960s, when marijuana was increasingly used as a recreational drug, the
cannabinoid A®-tetrahydrocannabinol (THC) was isolated and determined to be the principal cause of
marijuana's psychoactive effects.[14] 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 cannabinoids was determined with the discovery of the
cannabinoid CB1 and CB receptors. The CB4 receptors are found in high densities in the neuron terminals
of the basal ganglia (affecting motor activity), cerebellum (motor coordination), hippocampus (short-term
memory), neocortex (thinking), and hypothalamus and limbic cortex (appetite and sedation).[13] 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 inflammatory and
immunosuppressive activity.[15] For example, CB, receptors on leukocytes may modulate cell migration,
although these effects are difficult to elicit from standard dosing. CB» receptors are also found in the brain on
microglia; thus, cannabinoids have begun to be studied for the treatment 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 responses (Figure 1). It is unknown how the major nonpsychotropic compound 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.[15] It has no direct affinity for CB1 and CB;
receptors, yet it appears to enhance the activity of the endogenous cannabinoid, anandamide.[16] Because
of the uncontrolled production of medical cannabis in various preparations (dried to be smoked or in oils to be
applied, eaten, or drunk), there can be vastly different concentrations of the cannabinoid 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 compared to other cannabinoids, it is routinely found to be the compound
associated with the most pharmacologic effects of cannabis. Current researchers are trying to further
differentiate the poorly binding cannabinoids by looking into the noncannabinoid targets linked to pain.[13] In
these studies, other G-protein receptors (e.g., GPR55), G-protein—coupled receptors (coupling with y- and &-
opioid receptors), and transient receptor potential channels (TRPVs), which are responsive to capsaicin, are
being identified as targets.[13] In the TRPV example, it is interesting that non-CB 4 and non-CB active
phytocannabinoids (and not THC) have been shown to have the most effects.[15]


http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0013
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0013
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0014
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0013
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0015
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0015
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0016
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0013
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0013
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-bib-0015
http://onlinelibrary.wiley.com/doi/10.1002/phar.1187/full#phar1187-fig-0001

concentration-response
curve

w full agonist (HU-210)
partial agonsit (THC)

= + antagonist (nmonabant)

- inverse agonist (CBD)

«*+ 3QOMISt + antagorust

? agonist + inverse agonist

25

CB, receptor response (% of maximum)

log [ligand concentration)) sy

Figure 1.

Open in figure viewer

Concentration-response curves of cannabinoid compounds on the CB 4 receptor. The full agonist is
the compound HU-210, which is a synthetic cannabinoid; the partial agonists are A°-
tetrahydrocannabinol (THC), which is a cannabinoid found in cannabis, and anandamide, which is
an endocannabinoid found in humans; the antagonist is rimonabant, a synthetic cannabinoid
studied for weight control; the inverse agonist is cannabidiol (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.
Pharmacokinetics

The pharmacokinetic characteristics of cannabinoids 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 of 30 hours.[17] 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.[16]

Smoking cannabis turns approximately 50% of the THC content into smoke, with the remainder 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 undergoes 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.[18, 19] 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.[18]

Although smoking remains the most common mode of ingestion for medical cannabis, vaporization of
cannabis is becoming increasingly popular among medical cannabis users due to its perceived reduction of
harm given the release of a significantly lower percentage of noxious chemicals.[20, 21] Given the volatility of
cannabinoids, they will vaporize at a temperature much lower than the actual combustion of plant matter.
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When heated air is drawn through the cannabis, the active components will aerosolize and can be inhaled
without the generation of smoke.[2]

Orally administered THC has a bioavailability ranging from 5-20% in the controlled environments of clinical
studies but is often lower in users because of variations in gastric degradation (with the presence of acids)
and extensive first-pass effects.[18, 22] The bioavailability of oral cannabidiol is also variable (reported to be
13—19%), but one primate model found that intoxication required 20-50 times an oral versus an intravenous
dose.[16, 23] 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.[22] 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 system effects. A
review of 165 clinical pharmacology 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 tolerance 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 determined that an elevation in heart rate
(average > 19 beats/min), an increase in subjectively feeling “high,” a decrease in subjective alertness, and a
decrease in motor stability were the consistent pharmacodynamic effects of THC regardless of route of
administration. When the pharmacokinetics and pharmacodynamics of these physiologic effects were
modeled after pulmonary administration of THC, a delay was found between the serum concentrations and
peak cardiac (8 min) and central nervous system (> 30 min) effects. There was also evidence that THC
accumulates in the brain, and serum concentrations do not correlate with effects because the effects 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 effects on alertness are
linear presumably to the point of loss of consciousness. These results indicate that it is difficult to correlate a
single serum concentration to any physiologic effect or impairment, as is often done reliably with alcohol.[24]

Different patient populations may have varying responses to medical cannabis. Levels of hormones such as
luteinizing hormone, follicle-stimulating hormone, prolactin, and growth hormone are known to decline with
long-term exposure to medical cannabis. Hormones alter the pharmacodynamic profile of THC, as female
patients with higher estrogen levels are more sensitive to the effects of medical cannabis on pain, behavior,
and reward.[25] Using marijuana concomitantly with tobacco leads to greater increases in heart rate and
carbon monoxide levels, despite lower THC concentrations.[26] Conversely, medical cannabis may
complicate the clinical picture of a patient who has various disorders and is receiving other medications.
Cannabis may increase the risks in patients with psychiatric and cardiovascular conditions. 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 morbidity and mortality).[24] These effects may be worsened if the patient is receiving other
medications that increase heart rate (e.g., anticholinergics, a-agonists, theophylline, tricyclic antidepressants,
naltrexone, and amphetamines).[27] The decrease in alertness experienced with marijuana can be
potentiated by benzodiazepines, opiates, and tricyclic antidepressants.[27] Because medical cannabis is not
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controlled or regularly 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 memory but observed that risks are associated with use.[28] Their report made six
major recommendations to the medical community to better establish 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 effectiveness 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 predetermined amount of cannabis for conditions such as cachexia, cancer, glaucoma,
human immunodeficiency virus infection/acquired immune deficiency 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 condition, 89% (Arizona) and 94% (Colorado) of patients are registered for severe or chronic pain and
14% (Arizona) and 17% (Colorado) are registered for muscle spasms.[29, 30] Given that pain and muscle
spasms are the most common reasons that medical cannabis is used, this article focuses on the therapeutic
effects 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 ventromedial medulla neuronal activity, antinociceptive effects in descending pain
pathways, and antiinflammatory properties by acting through prostaglandin synthesis inhibition.[2] Various
forms of medicinal cannabis have provided mostly positive responses for patients with different types of pain:
neuropathic, chronic, postoperative, and that related to fibromyalgia, rheumatoid arthritis, multiple sclerosis,
and cancer.[28, 31-37]

In studies evaluating smoked cannabis compared to placebo, significant improvements in pain were observed
(Table 2).[38-43] 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 cannabis 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 investigators considered
the neuropathic pain reduction from smoked cannabis to be modest compared to that from other drugs used
for neuropathic pain, such as gabapentin and pregabalin (0.7 reduction on a 10-cm scale compared to 1.2
and 1.3, respectively).[42] Although relatively few serious adverse effects were reported in these studies,
some mild-to-moderate adverse effects were commonly noted: somnolence, headache, dry mouth, sedation,
dizziness, conjunctival irritation/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
factor into an effective dose, such as individual tolerance, dosage form used, frequency of dosing, and
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adverse effects experienced. Therefore, the most effective dose for pain will vary among individuals.

Table 2. Clinical Trials of Smoked Cannabis for Pain

Study Drug (%
of THC)

Smoked cannabis
only (11%), oral
cannabis only
(46%), combined
oral + smoked
cannabis (43%) vs
nonuser of
cannabis[41]

Smoked cannabis
(0%, 2.5%, 6%,
9.4%) 3

times/day x 5 days
(crossover every
14 days)[42]

Smoked cannabis

(1-8%) or placebo
5 days/wk x 2 wks|
43]

Smoked cannabis
(3.5% or 7%) or
placebo[40]

Smoked cannabis
(3.56%) or placebo
TID x 5 days[39]

Condition
Studied

Fibromyalgia

Posttraumatic or
postsurgical
neuropathic pain

Neuropathic pain
in patients
infected with
human
immunodeficiency
virus

Central and
peripheral
neuropathic pain

Human
immunodeficiency
virus—associated
sensory
neuropathy

No. of
Patients

56 (28
users and
28
nonusers)

21

28

38

50 (25
users and
25
nonusers)

Outcome

Improvement in pain and stiffness
(p<0.001), enhancement of
relaxation (p<0.05), 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 9.4% THC content
than with 0% (p=0.023) on numeric
rating scale

Improvement 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 types 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 relief 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)

Adverse Effects

Most frequent adverse effects
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); no
serious events occurred

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

Most events were mild and
self-limiting; 3 were treatment-
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 effects
were noted at high doses,
especially with memory

No serious events reported
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Smoked cannabis  Capsaicin- 15 Pain reduction with medium dose Generally well tolerated;

single doses (2%, induced pain and only on pain scores and McGill Pain  dyspnea, dry mouth, feeling
4%, and 8%) given hyperalgesia Questionnaire at 45 min after cold, and somnolence were
in random order or cannabis administration reported

placebo[38]

Nabiximols, the oromucosal spray with an equal mixture of THC and CBD not yet approved by the FDA, is
being evaluated in several trials of patients with neuropathic and chronic pain.[44-47] Each of these studies
demonstrated a statistically significant reduction of pain intensity compared to placebo. In most of these trials,
the patients continued their existing 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 analgesia. Adverse events reported included dizziness, sedation, feeling intoxicated, and nausea. As
a limitation, most of these studies had varying 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 demonstrated significant improvements in visual analog pain
assessments for healthy volunteers (under experimental pain conditions) or patients with chronic
gastrointestinal pain or posthysterectomy pain.[48-50] Among patients with cancer pain given a single dose
of placebo or THC 5, 10, 15, or 20 mg, analgesia was achieved only with THC at the higher 15- and 20-mg
doses.[51, 52] 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, dizziness, 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 [Cl] —=37.5% to —4.5%) compared to placebo.[53] 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 fibromyalgia, 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 descriptors (e.g., 0 is “no pain” and 10 is “worst imaginable pain”).
The Fibromyalgia Impact Questionnaire is an instrument designed to quantify the overall impact of
fibromyalgia over many dimensions (e.g., function, pain level, fatigue, sleep disturbance, and psychological
distress) 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 Questionnaire (-12.07, p<0.02),
and 10-point anxiety scale (-1.67, p<0.02) were observed after 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 impact, and anxiety
were significantly reduced.[54] Although no serious events were reported, the patients receiving nabilone
experienced more adverse effects (1.54, p<0.05), 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 fibromyalgia, including fluoxetine, tramadol, and pramipexole. In a different 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 morphine after surgery compared to ketoprofen and placebo.[55] The
authors concluded that this unexpected finding may have been due to paradoxical or sedative effects of
cannabinoids at high doses.
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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
preparation to placebo among patients with chronic pain.[36] The cannabis preparation contained THC and
could be administered by any route of administration. Most trials included nabiximols, dronabinol, or nabilone.
Cannabis treatment demonstrated a statistically significant standardized mean difference of —0.61 (95% 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 significantly associated with
cannabis use included alterations in perception (OR 4.51, 95% CI 3.05-6.66, NNH 7), events affecting motor
function (OR 3.93, 95% CI1 2.83-5.47, NNH 5), and events that altered cognitive function (OR 4.46, 95% CI
2.37-8.37, NNH 8) for 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—associated sensory neuropathy has been evaluated through a
systematic review and meta-analysis involving 14 randomized controlled trials.[37] Interventions that showed
greater efficacy for pain on a visual analog scale included smoked cannabis (relative 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
factor, which is not available clinically. No superiority over placebo was reported for amitriptyline, gabapentin,
pregabalin, prosaptide, peptide-T, acetyl-L-carnitine, mexilitine, lamotrigine, and topical capsaicin 0.075%.
The authors concluded that although smoked cannabis may have superior effectiveness, other routes of
cannabis should be investigated to avoid the potential negative impact of smoking.

Overall, these studies show statistically significant improvement in various types of pain when medical
cannabis is used. Trials indicate that smoked cannabis or cannabis extract (THC:CBD) are effective for
several different types of pain, primarily neuropathic pain. Oral THC (dronabinol) does not appear to be as
effective for pain but has not been widely studied in various pain conditions. Nabilone may be effective for
pain related to fibromyalgia but also has not been widely studied. There is a paucity of well-designed studies
evaluating medical cannabis for pain. Limitations of these studies include widely varying doses and dosage
forms of medical cannabis, 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, self-selection bias (i.e., some
patients have already had a previous positive response to the drug), difficulty blinding participants to
potentially psychoactive substances, and small study populations. Given its legal status, the need for more
efficacy data, and its unknown safety and tolerability profile, medical cannabis should be considered only
when treatment 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 commonly associated with painful spasms and sleep disturbance
and contributes to increased morbidity.[56] Endogenous and exogenous cannabinoids have been shown to
be effective for multiple sclerosis spasticity in animal models, primarily through effects at the CB ¢ receptor.|
57] Nabiximols has been shown to be effective as monotherapy and as add-on therapy for patients not fully
relieved with other antispasticity therapy.[31]

One large multicenter parallel-group, double-blind, randomized placebo-controlled study included 160
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patients with multiple sclerosis who were experiencing primary symptoms of spasticity, spasms, bladder
problems, tremor, or pain.[58] Treatment evaluated was oromucosal sprays of matched placebo or whole
plant cannabis—based medicinal extract (CBME) containing equal amounts of THC and CBD at a dosage of
2.5-120 mg/day, in divided doses. A visual analog scale score for each patient's most troublesome symptom
was used. This primary symptom score improved in both groups with no statistically significant difference; the
scores of patients using CBME reduced from a mean + standard error of 74.36 £ 11.1 to 48.89 + 22.0, and
those using placebo from 74.31 + 12.5 to 54.79 + 26.3. Spasticity scores were significantly reduced with
CBME in comparison to placebo (p=0.001). No significant adverse effects on cognition or mood were
reported, and intoxication was generally mild.

In another double-blind study evaluating nabiximols, 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.[59] The primary efficacy analysis on the intent-to-treat population (184 patients)
showed the active preparation to be significantly superior (p=0.048) as measured with a numeric rating scale
of spasticity. For the responders, 40% of patients receiving active preparation achieved greater than 30%
benefit (p=0.014). Eight withdrawals were attributed to adverse events: six received active preparation and
two received placebo.

A meta-analysis of three studies (two of which were described here earlier) evaluated 666 patients with
multiple sclerosis and spasticity.[32] These were randomized, placebo-controlled, double-blind parallel-group
studies of nabiximols. 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 treatment 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 one adverse event (288 of 363 patients for nabiximols, 169 of
303 patients for placebo), although most events were mild to moderate in severity and all serious adverse
events resolved. Forty (11%) and 11 (3.6%) patients withdrew from the study due to adverse events in the
nabiximols and placebo groups, respectively.

A consecutive series of randomized, double-blind placebo-controlled single-patient crossover trials evaluated
muscle spasms as one outcome for 24 patients (18 with multiple sclerosis) with plant extracts of THC and
CBD and a 1:1 mixture of THC:CBD in a sublingual spray.[60] The THC and THC:CBD groups both reported
significant improvement in the spasticity severity rating versus placebo (p<0.05). Three patients experienced
transient hypotension and intoxication with rapid initial dosing of CBME. The authors acknowledged that this
was a preliminary 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 randomized trial of 50 patients, the intent-to-treat analysis showed no significant
difference in Ashworth spasticity scores compared to placebo.[61] 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). In 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 spasticity (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% Cl 52.5-66.8).[62, 63] Of note, of the 198 patients receiving placebo, 46% reported
improvement in spasticity (95% CI 39.0-52.9). A double-blind placebo-controlled crossover study in 13
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patients showed significant improvement in patient-reported subjective spasticity scores after receiving THC
at doses ranging from 7.5 to 15 mg/day for 5 days.[64] No objective outcomes were measured.

In one double-blind crossover placebo-controlled randomized trial of 12 patients, nabilone twice/day was
given for 4 weeks to determine if it improved spasticity caused by spinal cord injury.[65] There was a
significant 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 for muscle spasms. Furthermore, most states list “muscle spasm” as an
indication for medical cannabis use but do not require that the diagnosis of multiple sclerosis be present. The
evidence of effectiveness of medical cannabis in muscle spasm not related to multiple sclerosis is scarce.
Limitations of published studies include differences in spasticity assessment between patients (subjective)
and providers (objective with Ashworth scale scoring), presence of other multiple sclerosis symptoms, lack of
comparative trials for various formulations and routes of administration, self-selection bias, blinding
participants to potentially psychoactive substances, and having many studies (especially those evaluating
nabiximols) sponsored by the manufacturer or the medical marijuana industry. Most of these studies
evaluated patients with inadequate spasticity relief using existing treatments, suggesting that 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 to moderate adverse effects, one of the
ongoing concerns about using medical cannabis is the unfavorable and somewhat variable adverse effect
profile when used in different formulations as a medicinal product. In a systematic review of 31 studies (23
randomized controlled trials and 8 observational studies), 4779 adverse events were reported in patients
receiving a medicinal cannabinoid for 8—12 months.[66] 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 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 of 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.[67] The Canadian product insert for nabiximols states the following
contraindications: known or suspected allergy to cannabinoids, propylene glycol, ethanol 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
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psychotic disorder; children under 18 years of age; women of child-bearing potential not on a reliable
contraceptive or men intending to start a family; and pregnant or nursing women.[7] 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 affecting coordination, concentration, and ability to respond quickly. No clinically
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 interactions due to CYP inhibition by
nabiximols.[7] The product monograph recommends caution be exercised in patients taking drugs known to
be substrates for CYP3A4 or CYP2C19.[7] Given the lack of information about medical cannabis, it would be
reasonable to apply these contraindications and drug interaction concerns especially with the variability in
formulation, dose, and frequency of administration with these products.

Psychiatric Implications

Marijuana's chief psychoactive ingredient, THC, is a partial agonist at the CB ¢ receptors, the predominant
endocannabinoid receptors in the brain that help modulate appetite, mood, and motivation.[68, 69] While the
response to marijuana depends on dose, strain, and frequency of use, most cannabis users experience mild
euphoria, sedation, relaxation, hunger, and enhanced sensory input but also impaired attention, balance,
cognition, judgment, memory, and sense of time. Some users experience anxiety, disorientation, paranoia,
and psychosis; there is some reason to believe that strains with greater relative cannabidiol concentrations
are associated with fewer psychotic symptoms.[70, 71]

Frequent use of cannabis, especially in adolescence, is associated with the development of schizophrenia, a
chronic neurodevelopmental disorder. During adolescence, when schizophrenia typically presents, profound
changes occur in the brain, often through synaptic pruning, a process that endocannabinoids help regulate.|
72] Using cannabis interferes with adolescent neurodevelopment, and imaging studies associate marijuana
use with adverse development of the hippocampus and the cerebellum.[73-75] Epidemiologic data associate
heavy adolescent use of marijuana with both an earlier onset of schizophrenia and a 2-fold increased risk of
developing schizophrenia.[76] To be clear, the use of cannabis in adolescence does not cause schizophrenia
but increases the risk of its onset, suggesting interplay between marijuana use and genetic predisposition for
schizophrenia.[77] For people who develop schizophrenia, ongoing use of marijuana is associated with more
severe psychosis and impaired performance on tests of attention and impulsivity.[78, 79] Marijuana is a
psychoactive substance whose psychiatric complications 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 retrieval of memory.[80] A recent animal model found that cannabis impairs
working memory by activating astroglial cannaboid receptors in the hippocampus.[81] These findings
correlate well with the association between heavy marijuana use and bilateral volume reduction of structures
involved in memory like the amygdala and hippocampus.[82] Marijuana users often perform poorly on tests
of executive function, information processing, and visuospatial perception.[83]

The use of cannabis is more modestly associated with depression and suicide in epidemiologic data.
Frequent cannabis use is significantly associated with depressive disorders in both animal models and
epidemiologic studies.[84] Hyperactivity of the endocannabinoid system is associated with impulsivity and
suicidality, which is borne out in epidemiologic studies where a significant association is observed between
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marijuana use and suicidal ideation and attempt.[85]

Finally, cannabis is the most commonly used and abused illicit substance in the world. In the United States
each year, approximately 6500 individuals begin to use marijuana daily, of whom 10-20% will develop
cannabis dependence.[86, 87] Among people admitted to substance treatment facilities in the United States,
marijuana is the most frequently identified illicit substance.[88]

Pediatric Implications

The National Poison Data Center reported 5371 calls pertaining to marijuana exposures in 2011; 358 (7%)
were for children aged 12 years or younger.[89] 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 presents
with various neurologic symptoms: decreased coordination, decreased muscle strength, lethargy, sedation,
difficulties concentrating, altered psychomotor activity, slurred speech, and slow reaction time. Other common
symptoms include tachycardia and dry mouth. These effects can be more pronounced in children, especially
at lower doses. Common symptoms include ataxia, somnolence, lethargy, altered mental status, and
obtundation. Rarely, pediatric patients present with more severe symptoms such as apnea, cyanosis,
bradycardia, hypotonia, and opisthotonus (severe hyperextension and spasticity).[90]

Marijuana Calls to National Poison Centers
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Telephone calls to national poison control centers pertaining to marijuana exposures.[89]
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Telephone calls to national poison control centers pertaining to marijuana exposures in children

aged 12 years or younger.[89]

With the increased availability of cannabinoids in states with legalized medical cannabis, there is also an
increased risk for accidental exposure. Several reports of adverse events relating to cannabis exposure in
children and adolescents have been made.[91-93] In Colorado, we reported a case series of five patients
over 4 months who presented to the emergency department with altered mental status and lethargy.[94] 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 cannabis exposure. Four of the five sources of cannabis were confirmed to be marijuana card holders
(registered patients using medical marijuana), 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 exposure at our institution, mostly from medical marijuana in the form of food. Although no deaths
related to marijuana have been reported to national poison centers, there can be significant morbidity. When
patients present with an unclear history, they often receive invasive procedures (e.g., urine catheterization,
intravenous lines, and lumbar punctures) and imaging (e.g., head computed tomography scans).

The availability of medical cannabis in consumer-friendly forms (soda drinks, desserts, candies, and
tinctures) 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 food products 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 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 faces a number of challenges.[34] 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 absorption) cause great variability in the effect of
medical 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 education should be made available to providers
whose patients use cannabis. Unfortunately, surveillance, training, and education are not available in most
health systems, which often delimit the patient—physician relationship to a recommendation to use cananbis.[
95] Similar to 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
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pathways such as antinociception (pain) and antispasticity. Improved study methodologies, including the use
of standard formulations and/or dosages and larger study populations, are needed for future investigative
efforts to determine appropriate uses of medical cannabis. Further research evaluating the addition of CBD to
THC needs to occur to determine if the nonpsychotropic effects of this compound can improve the tolerance
and safety of THC. Therefore, education and research are needed to address these concerns and to review
the original intent of the Institute of Medicine's report to determine the safe and effective use of marijuana.

Conclusion

Cannabinoids produce a variety of actions by activating CB1 and CB2 receptors and through other possible
effects in the central nervous system. The pharmacologic and pharmacodynamics effects of cannabis can
vary widely based on patient and drug characteristics, which can make it difficult to use effectively and safely.
Various cannabis-derived pharmaceuticals are available. Dronabinol and nabilone are oral agents available in
the United States as schedule Ill and Il medications, respectively. Nabiximols is an oromucosal 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 containing hundreds of various cannabinoids is
available 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 for 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
patients. 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 minimize the risk of accidental pediatric 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 sufficient efficacy and safety, evidence for medical cannabis is still lacking; thus, the drug
should be used with caution in patients.
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BACKGROUND: Sleep disorders affect many patients with chronic pain conditions.
Cannabis has been reported by several patient populations to help sleep. We
evaluated the safety and efficacy of nabilone, a synthetic cannabinoid, on sleep
disturbance in fibromyalgia (FM), a disease characterized by widespread chronic
pain and insomnia.

METHODS: We conducted a randomized, double-blind, active-control, equivalency
crossover trial to compare nabilone (0.5-1.0 mg before bedtime) to amitriptyline
(10-20 mg before bedtime) in patients with FM with chronic insomnia. Subjects
received each drug for 2 wk with a 2-wk washout period. The primary outcome
was sleep quality, measured by the Insomnia Severity Index and the Leeds Sleep
Evaluation Questionnaire. Secondary outcomes included pain, mood, quality of
life, and adverse events (AEs).

RESULTS: Thirty-one subjects were enrolled and 29 completed the trial (26 women,
mean age 49.5 yr). Although sleep was improved by both amitriptyline and
nabilone, nabilone was superior to amitriptyline (Insomnia Severity Index differ-
ence = 3.2; 95% confidence interval = 1.2-5.3). Nabilone was marginally better on
the restfulness (Leeds Sleep Evaluation Questionnaire difference = 0.5 [0.0-1.0])
but not on wakefulness (difference = 0.3 [—0.2 to 0.8]). No effects on pain, mood,
or quality of life were observed. AEs were mostly mild to moderate and were more
frequent with nabilone. The most common AEs for nabilone were dizziness,
nausea, and dry mouth.

CONCLUSIONS: Nabilone is effective in improving sleep in patients with FM and is
well tolerated. Low-dose nabilone given once daily at bedtime may be considered
as an alternative to amitriptyline. Longer trials are needed to determine the
duration of effect and to characterize long-term safety.

(Anesth Analg 2010;110:604-10)

Fibromyalgia (FM) is a chronic pain syndrome
characterized by diffuse body pain with associated
pressure allodynia. The diagnosis is clinical with no
confirmatory test and is based on a history of wide-
spread pain and the presence of tenderness at 11 of 18
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specific tender point sites." This condition, predomi-
nantly affecting adult women, is worldwide and com-
mon with a prevalence of 2% in North America.”*

Although the pathophysiology of FM is not clearly
understood, evidence is emerging of widespread cen-
tral nervous system sensitization,” which may be
mediated by dopaminergic,® serotonergic,” and gluta-
matergic® mechanisms. Autonomic dysregulation has
also been postulated in FM.” !

In addition to the report of pain, patients with FM
experience numerous other somatic symptoms such as
fatigue, mood disorder, and sleep disturbance that
have an important effect on well-being. Insomnia has
been reported in >75% of patients with FM.'? Unique
sleep patterns have been identified in patients with
FM, for example, increased a non-rapid eye move-
ment (REM) spindles on electroencephalogram re-
cordings.'® The use of antidepressant therapy has been
shown to improve sleep quality in patients with FM.'*

Pregabalin has been shown to be effective for pain
in FM" and was recently approved by the United
States Food and Drug Administration for the manage-
ment of pain associated with FM. Before this, standard
treatment for FM has included low-dose tricyclic
antidepressants such as amitriptyline, cardiovascular
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exercise, cognitive behavioral therapy, and patient
education.'®!” Nabilone, a synthetic cannabinoid, has
been observed in a small case series to improve sleep
in patients with chronic pain.'"® A recent small ran-
domized controlled trial of nabilone in FM was shown
to reduce pain, but sleep changes were not reported."”
To our knowledge, no study has specifically evaluated
sleep quality as a primary outcome in FM. This study
was therefore designed to investigate the effects of
nabilone on sleep in patients with FM.

METHODS

We conducted a randomized, active-control, equiva-
lency clinical trial using a 2-period crossover design.
Each period was of 2 wk duration separated by a 2-wk
washout phase. The total study period was for 10 wk,
including the initial and final 2-wk washout periods.

Participants

Subjects were recruited from the Pain Clinic of the
McGill University Health Centre. Eligible subjects
were adult men and nonpregnant women aged 18 yr
or older with a diagnosis of FM' who had self-
reported chronic insomnia. Insomnia was defined as
disturbed sleep either every night or every other night
for the past 6 mo.”** Subjects remained on stable
analgesic therapy and had to have a negative urine
screen for cannabinoids at the baseline visit. Subjects
who were using a cannabinoid or amitriptyline at
screening underwent a 2-wk washout period before
entering the study. Subjects were excluded if they had
cancer pain, unstable cardiac disease, a history of psy-
chotic disorder, schizophrenia, or recent manic episode
(within the past year), seizure disorder, glaucoma, uri-
nary retention, hypersensitivity to cannabinoids, ami-
triptyline, or related tricyclic antidepressants, or were
taking monoamine oxidase inhibitors.

Eligible and consenting subjects underwent a medi-
cal history, physical examination, and chart review.
Vital signs and concomitant medications were re-
corded, and urinary drug screening, full blood counts,
and renal and liver function tests were performed and
required to be negative or normal. At the baseline
visit, eligible subjects completed questionnaires on
pain, mood, and quality of life (see below), and
underwent a urine drug test before randomization.

Study Drug

Doses of nabilone 0.5 mg or amitriptyline 10 mg
were prepared by an independent pharmacy in sealed
opaque capsules. Subjects received either nabilone 0.5
mg or amitriptyline 10 mg at the start of the treatment
cycle of the study according to the randomization
schedule. On Day 7 of each treatment cycle, the study
physician evaluated whether the subject might benefit
from an increase in dose. If an increase was indicated,
the dose of the assigned medication was doubled (to
either nabilone 1 mg or amitriptyline 20 mg) for the
second week. At the end of the second week, subjects
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stopped the study medication for a 2-wk washout
period and began the second treatment cycle on the
other study drug following the same procedures as
above.

Objectives

The primary objective of this study was to deter-
mine whether nabilone is equivalent to amitriptyline
in improving quality of sleep in patients with FM. The
secondary objective was to describe the effects of
nabilone on the other clinical variables of pain, mood,
quality of life, and global satisfaction. Adverse events
(AEs) were recorded.

Study Outcomes

Primary Outcome

The primary outcome was the quality of sleep. Two
measures were used to assess sleep, the Insomnia
Severity Index (ISI) and the Leeds Sleep Evaluation
Questionnaire (LSEQ). The ISI is a reliable and valid
instrument used to quantify perceived insomnia se-
verity and is used as an outcome measure in insomnia
treatment research.”! A score of <8 on the ISI implies
no clinical insomnia, 814 implies moderate insomnia,
and >15 implies severe insomnia. The LSEQ is a
well-validated instrument that has been used to moni-
tor subjectively perceived changes in sleep during
psychopharmacological investigations with a variety
of psychoactive drugs including sedative hypnotics,
anxiolytics, central nervous system stimulants, and
antihistamines.”” The LSEQ comprises ten 100-mm
visual analog scales measuring 4 characteristics of
sleep: getting to sleep, quality of sleep, awakening
from sleep, and behavior after wakefulness. We used
the full LSEQ at clinic visits and in a study diary.
During telephone interviews, patients responded to
the questions on a 0—-10 numerical scale. Sleep diaries
were completed daily and returned at the end of each
2-wk cycle. Sleep data were also collected on 3 occa-
sions by telephone during each week of the study
including the washout period.

Secondary Outcomes

The secondary outcomes were pain, mood, quality
of life, global satisfaction with treatment, and AEs.
Pain was measured with the McGill Pain Questionnaire,
a widely used and validated instrument frequently used
in clinical trials of analgesic medications.”> Mood was
assessed using the short-form Profile of Mood States.**
Quality of life was assessed using the Fibromyalgia
Impact Questionnaire, a validated and disease-specific
questionnaire for FM.** Patient global satisfaction was
assessed using the question “Would you wish to
continue with this medication?” (Y/N). Data on pain,
mood, quality of life, and satisfaction were collected
on Days 1 and 14 of each treatment cycle. At the end
of the third and last washout phase, patients were
asked to give their preference (if any) for 1 of the study
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medications. Vital signs were recorded at each clinic
visit. AEs were recorded throughout the study.

Urine samples were obtained at the screening visit
and on Days 1 and 14 of each treatment cycle and
tested by semiquantitative assay for the principal
urinary metabolite (9-COOH-THC) of tetrahydrocan-
nabinol (THC) to ensure that no other cannabinoid
was used during the study.

Sample Size Estimation

The LSEQ has demonstrated differences in sleep
quality from baseline of >1.5 on a 10-cm scale with
samples of 30 subjects or fewer.”> An equivalence
study comparing the analgesic efficacy of amitripty-
line with gabapentin concluded equivalence with 24
subjects. There are no specific data on sleep scores
after amitriptyline therapy. We therefore estimated
that a sample of 30 subjects would be sufficient to
conclude equivalence based on within-subject sp of 1.0
around the primary outcome, because this would
provide a confidence interval (CI) width for the
between-treatment difference of approximately +0.7
on the LSEQ scale. To account for a dropout rate of up
to 25%, we aimed to recruit 40 subjects for this trial for
a final sample size of at least 30 subjects. No interim
analyses were planned.

Randomization

The randomization schedule was prepared (ralloc
procedure, Stata version 8.0, Houston, TX) using ran-
domly assigned block sizes ranging from 2 to 8. The
schedule was kept by the study pharmacist away from
the investigators. Study subjects were consecutively
assigned to treatment order by the study nurse based
on the randomization schedule. A coded script was
given to the subject with instructions on the use of the
allocated treatment. The subject then collected the
medication from the study pharmacy and began tak-
ing the medication the same night.

Blinding

The study physician, study nurse, and subjects
were blinded to the allocated treatment order. At the
end of the study, the subjects were asked to estimate
the order of allocated drugs as a means of estimating
the success of blinding.

Statistical Analyses

The principal hypothesis for this study was that
nabilone at a dose of 0.5-1 mg is equivalent to
amitriptyline at a dose of 1020 mg in improving sleep
quality in patients with FM. The primary outcome of
sleep quality was derived from the average scores
obtained during the second week of each cycle of the
ISI and of the sleep quality items (questions 4 and 5 on
restfulness and wakefulness, respectively) from the
LSEQ. The sleep scores during nabilone therapy were
compared with those during amitriptyline using Cls
of the within-subject difference in scores. Regression
models were created with treatment, period, and
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Figure 1. Trial flow diagram.

Table 1. Baseline Demographic Characteristics of Trial
Participants (n = 32)

Characteristic

Mean age (sp), range (yr) 495 (11.2), 26-76
Gender

Female 26

Male 5
Education level attained

University/college 25

Secondary /high school 6

Primary/elementary 1
Employment status

Full time employed 1

Retired

Long term disability

Short term disability

Part time employed

Home maker

Other

NNNEBE RN

order as terms in the model. Examination of treatment
by period interactions was included to assess potential
carryover effects. For inferences, 95% Cls were gener-
ated for all parameters. Secondary outcomes were
assessed using similar procedures for each variable.
AEs were tabulated by severity and study drug.

Ethics and Trial Registration

Ethics approval was obtained from the McGill
University Health Centre Research Ethics Board; all
subjects provided written informed consent. Ap-
proval to use the study drugs was obtained through
a Clinical Trial Application to the Therapeutic Prod-
ucts Directorate of Health Canada (Clinical Trial
Application number 099547). The trial was con-
ducted following Good Clinical Practice guidelines
and was registered at www.clinicaltrials.gov (regis-
tration number NCT00381199).

RESULTS

One hundred fourteen subjects were screened, 39
were enrolled, and 32 were recruited and randomized
to study drug (Fig. 1). Enrollment began in August
2005 and the last enrolled subject completed follow-up
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Table 2. Baseline Self-Reported Symptom Data for Study
Participants (n = 32)

Variable Mean SD
Insomnia severity index 18.3 5.2
McGill pain questionnaire
Present pain intensity (PPI) 2.3 0.8
Sensory 15.8 9.0
Affective 4.7 3.1
Evaluative 2.3 1.3
Miscellaneous 6.0 3.0
Fibromyalgia impact questionnaire 62.6 15.2
total score
Rested 81.6 15.3
Fatigue 80.5 20.2
Stiffness 74.5 19.5
Pain 69.3 20.5
Do work 66.4 25.1
Anxiety 51.6 30.1
Depression 37.5 32.5
Feel good 5.3 1.6
Physical impairment 1.4 0.8
Work missed 0.4 0.5
Profile of mood states total score 29.5 16.6
Fatigue 10.6 4.3
Tension/anxiety 7.3 3.7
Depression 5.8 44
Confusion 5.6 29
Anger 5.2 4.0
Vigor 4.6 3.3

Note the Leeds Sleep Evaluation Questionnaire is not measured at baseline because it
requires a comparison with normal sleep.

in January 2007. Three subjects withdrew after ran-
domization, 1 for noncompliance with study protocol,
1 for lack of effect, and 1 because of side effects after a
single dose (edema of arms and legs, decreased con-
centration, dizziness, nausea, hyper-alert state, and
insomnia). Twenty-nine subjects completed the study
per protocol; there were no dropouts. All randomized
subjects” data were included in the safety analysis.
Of the 32 randomized subjects, 26 were women and
5 were men (1 missing data). The mean age was 49.5 yr
(sp 11.2) with a range of 26-76 yr. Baseline demo-
graphic and clinical data of recruited subjects are
shown in Tables 1 and 2. Five subjects were taking

25

tricyclic antidepressants at screening (4 amitriptyline
and 1 nortriptyline), and all successfully withdrew
from these medications before randomization. No
subject was taking cannabinoid medications at screen-
ing, and all baseline urine tests were negative for THC.

Primary Outcome

Although both drugs improved sleep, after control-
ling for period effects, nabilone was found to have a
greater effect on sleep than amitriptyline on the ISI
(adjusted difference = —3.25; CI, —5.26 to —1.24) (Fig.
2). Based on the LSEQ sleep quality outcomes, there
was no evidence of superiority of either drug, al-
though subjects had a more restful sleep taking
nabilone compared with amitriptyline (difference =
0.48; CI, 0.01-0.95) (Fig. 3). There were no marked
differences in other scales of the LSEQ between the 2
drugs, although there was a suggestion of nabilone
performing better than amitriptyline for ease (differ-
ence = —0.7; CI, —1.4 to 0.02) and speed (difference =
—0.7; CI, —1.36 to 0.03) of falling asleep.

Other Outcomes

No differences were noted between treatments for
pain (McGill PPI difference = —0.1; 95% CI = —0.3 to
0.2; other scales of McGill Pain Questionnaire also not
significant), mood (Profile of Mood States difference =
1.4; 95% CI = —4.3 to 7.2), or quality of life (Fibromy-
algia Impact Questionnaire difference = —0.7; 95%
CI = —-7.3 t0 5.8).

Satisfaction and Preference

At the completion of the trial, preference for nabilone
was reported by 41% (12 of 29) and for amitriptyline
by 32% (9 of 28) of subjects (difference = 9%; 95% CI =
—16% to 32(70).

Dose Adjustment

The dose of amitriptyline was more frequently
increased at 1 wk (26 of 28; 92%) compared with
nabilone (21 of 29; 72%) (difference = 20%; 95% CI =
—2%—43%).

Insomnia severity index scores

20

-
wn

Figure 2. Effects of nabilone and ami-

triptyline on the Insomnia Severity
Index (ISI).

ISI score

-
o
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Figure 3. Treatment effects of nabilone
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compared with amitriptyline on sleep
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ment effects shifted to the right favor
nabilone, whereas effects shifted to the
left favor amitriptyline. The x axis is the
magnitude of the effect on a scale from
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improvements on the sleep subscales
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(shown on the y axis).
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Table 3. Absolute Number of Adverse Events Occurring on >1
Occasion During the Trial

Description Nabilone Amitriptyline Total
Dizziness 10 4 16
Headache 4 6 14
Nausea 9 1 14
Dry mouth 7 3 10
Drowsiness 6 1 7
Constipation 4 1 5
Diarrhea 2 2 4
Insomnia 3 3
Vomiting 3 3
Blurred vision 2 3 5
Fatigue 2 1 3
Cognitive impairment 2 2
Disorientation 2 2
Migraine 2 2

Discernment

When asked at the end of the study to guess which
treatment had been administered, 8 subjects (29%)
correctly identified the period in which they received
amitriptyline, and 12 (41%) correctly identified the
period in which they received nabilone.

Adverse Events

A total of 187 AEs were reported during the trial of
which 120 were mild, 64 were moderate, and 3 severe.
Of the 3 severe AEs, 2 occurred during amitriptyline
therapy (headache and insomnia) and 1 occurred
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during nabilone (drowsiness). No serious AEs oc-
curred during the trial. Fifty-three AEs were deemed
possibly or probably related to amitriptyline therapy,
and 91 AEs were deemed possibly or probably related
to nabilone therapy. The most common AEs reported
for nabilone and amitriptyline are shown in Table 3.
AEs occurring in >2 subjects, which were more com-
mon for nabilone, were dizziness (10 subjects), nausea
(9), dry mouth (7), drowsiness (6), constipation (4),
insomnia (3), and vomiting (3).

DISCUSSION

We have observed that both the synthetic cannabi-
noid nabilone and the tricyclic antidepressant amitrip-
tyline had a favorable effect on sleep in patients with
FM, with nabilone showing overall superiority to
amitriptyline for sleep quality. The effects of nabilone
on pain, mood, and quality of life were similar to those
seen with amitriptyline. Adverse effects were more
common with nabilone, particularly drowsiness and
dizziness, although global satisfaction with both
drugs was similar.

The effects of cannabinoids on sleep have been
recognized for many years. The hypnotic effects of
THC were evaluated in the 1970s, and it was shown
that THC increased Stage 3 sleep and reduced REM
sleep®®; amitriptyline has not been found to have
any effect on non-REM sleep in patients with FM.*
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Researchers conducting clinical trials of cannabi-
noids for other chronic pain disorders have reported
improved sleep as secondary outcomes.?® Endoge-
nous cannabinoids have also been postulated to
have an effect on normal sleep induction.” To our
knowledge, this is the first study to evaluate sleep as
a primary outcome for a chronic noncancer pain
condition.

Our study has several important strengths. First,
because both drugs cause similar side effects (e.g.,
drowsiness and dry mouth), we postulated that ami-
triptyline would be a suitable active control for
nabilone, and therefore would preserve the blinded
nature of the trial. Our data on blinding suggest that
blinding was preserved, suggesting that amitripty-
line is a good active control for further trials of
nabilone. Second, because amitriptyline is frequently
used for promoting sleep in FM, and because we
have observed improvement of sleep among sub-
jects taking amitriptyline, we believe that the study
has demonstrated internal and external validity and
was sufficiently powered to show clinically mean-
ingful sleep improvements. For these reasons, we
believe that the effects of nabilone on sleep quality
are valid.

There are a number of limitations to this study that
require comment. First, because the exposure to each
drug was for a single 2-wk period, we are unable to
extrapolate any conclusions regarding the long-term
safety and efficacy of nabilone for sleep disturbance in
FM. Because FM is a chronic condition, favorable
treatments will likely require prolonged administra-
tion. Second, because both study drugs were used in
relatively low dosage, this may have influenced the
final outcome either favorably for nabilone (if nabilone
was more effective at lower doses) or unfavorably for
amitriptyline (if amitriptyline was more effective at
higher doses). Because no other equivalency studies
have previously been conducted with these drugs, the
selected doses of the study drugs were based on clinical
experience. Further dose-finding studies, specifically for
nabilone, may be needed to explore safety and efficacy if
higher doses are to be considered.

The mainstay of management for FM remains a
multidisciplinary treatment approach, which includes
exercise, education, pharmacological interventions,
and behavioral therapies.'”?° Sleep disturbances in
FM are associated with poor quality of life and func-
tion, and increased pain and fatigue.®' Although
nabilone has been shown to have analgesic effects on
pain in FM," the effects of nabilone on sleep have not
hitherto been addressed in this population.

In conclusion, we report that the synthetic canna-
binoid nabilone is an effective drug in promoting
sleep in patients with FM who have chronic insomnia
and may be superior to amitriptyline, which is cur-
rently widely used for this purpose. Further studies on
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the effects of nabilone on sleep architecture and long-
term safety and efficacy in FM and other pain condi-
tions are warranted.
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Abstract: Recent advances in understanding of the mode of action of tetrahydrocannabinol and related cannabinoid in-
gredients of marijuana, plus the accumulating anecdotal reports on potential medical benefits have spurred increasing re-
search into possible medicinal uses of cannabis. Recent clinical trials with smoked and vaporized marijuana, as well as
other botanical extracts indicate the likelihood that the cannabinoids can be useful in the management of neuropathic pain,
spasticity due to multiple sclerosis, and possibly other indications. As with all medications, benefits and risks need to be
weighed in recommending cannabis to patients. We present an algorithm that may be useful to physicians in determining
whether cannabis might be recommended as a treatment in jurisdictions where such use is permitted.

Keywords: Cannabis, chronic pain, pain.

INTRODUCTION

In this article we review evidence that cannabis may be
useful as medicine. We discuss potential indications for its
use and provide an algorithm to guide medicinal cannabis
recommendations.

The reasons for a revival of interest in medicinal canna-
bis are multiple, and beyond the scope of this review, but
include increasing anecdotal and clinical study reports of
potential benefit, advances in understanding of the endocan-
nabinoid signaling system upon which cannabis acts, as well
as growing public acceptance that cannabis should be avail-
able as a medicine if a physician recommends it.

BRIEF REVIEW OF PAST CLINICAL STUDIES ON
MEDICINAL CANNABINOIDS

As recently as a decade ago a review of the world litera-
ture on the status of the efficacy and safety of cannabinoids
for pain and spasticity revealed that only nine randomized
studies of acceptable quality had been conducted [1]. All of
these were single dose studies comparing oral synthetic THC
(or cannabinoid analogs or congeners) to codeine or placebo.
Two were “N of 1” randomized trials and two were of very
small samples of acute post-operative pain. The remaining
trials primarily addressed chronic cancer-related pain. Taken
as a group it appeared that oral cannabinoids (e.g.,, THC
10mg) outperformed placebo and were analgesically equiva-
lent to codeine 60mg; higher doses (THC 20mg) were com-
parable to codeine 120mg, but had a much higher incidence
of adverse effects, particularly sedation [2]. Authoritative
reviews judged cannabinoids as being unlikely to have a role
in acute pain management, but suggested there was enough
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evidence for efficacy in chronic neuropathic pain and muscle
spasticity to warrant further research [1].

RECENT STUDIES ON MEDICINAL CANNABIS

In the past decade, the scope and rigor of research has
increased dramatically. This research has employed canna-
bis, cannabis-based extracts, and synthetic cannabinoids de-
livered by smoking, vaporization, oral, and sublingual or
mucosal routes.

Studies on Smoked Cannabis

Smoking cannabis provides rapid and efficient delivery
of THC to brain. THC can be detected immediately in
plasma after the first puff of a cigarette; peak concentrations
occur within 10 minutes, then decrease to approximately
60% of peak by 15 minutes and 20% of peak by 30 minutes,
but there can be wide inter-individual variation in concentra-
tions achieved [3]. Rapid onset and predictable decay means
that self-titration of dosing is attainable.

Chronic Pain

A series of randomized clinical trials at the University of
California Center for Medicinal Cannabis Research (CMCR)
investigated the short-term efficacy of smoked cannabis for
neuropathic pain. Sponsored by the State of California
Medical Marijuana Research Act of 1999, and conducted
under the auspices of the Department of Health and Human
Services, the National Institute on Drug Abuse, and the Food
and Drug Administration, this research allocated participants
to smoke cannabis cigarettes containing from 1% to 8%
THC by weight (4 to 32 mg THC) or to placebo cannabis
cigarettes from which THC had been extracted. The total
daily dose of THC ranged from 4 mg to 128 mg. Two trials
enrolled patients with painful HIV peripheral neuropathy [4,
5]; one consisted of mixed neuropathic pain due to periph-
eral or central dysfunction of the nervous system (i.e., com-
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plex regional pain syndrome, peripheral neuropathy, and
traumatic focal nerve or spinal cord injury) [6]. Patients were
allowed to continue their usual regimen of analgesics. Re-
sults consistently indicated that cannabis significantly re-
duced pain intensity, with patients reporting 34%-40% de-
crease on cannabis compared to 17-20% on placebo. More-
over a significantly greater proportion of individuals re-
ported at least 30% reduction in pain on cannabis (46%-
52%) compared to placebo (18%-24%) [4-6], which is rele-
vant since 30% decrease in pain intensity is generally associ-
ated with reports of improved life quality [7]. The number
needed-to-treat to achieve a 30% reduction in pain intensity
was 3.5-4.5, a range achieved by standard non-opioid anal-
gesics (i.e., noradrenergic antidepressants and anticonvul-
sants). Interestingly “medium” dose cannabis cigarettes
(3.5% THC) were as effective as higher dose (7% THC) [6].
In this same vein, a fourth trial employing an experimental
model of neuropathic pain (intradermal injection of capsai-
cin) in healthy volunteers suggested that there may be a
“therapeutic window” or optimal dose for smoked cannabis:
low dose cigarettes (2% THC) had no analgesic effect, high
dose (8%) was associated with reports of significant pain
increase, and medium dose cannabis cigarettes (4% THC)
provided significant analgesia [8]. Separately, another recent
placebo-controlled, cross-over study of neuropathic pain due
to surgery or injury examined the effect of 25 mg doses of
smoked cannabis at various potencies (2.5%, 6%, and 9.4%
THC by weight), administered three times daily for 14 days
[9]. Results suggested that although lower potency dosing
was ineffective, 9.4% THC produced modest but significant
analgesic effects compared to placebo, in a sample selected
for failure to respond to conventional therapy.

Studies of Oral Preparations.

Oral preparations are available as synthetic THC (dron-
abinol, Marinol®) and a synthetic analog of THC (nabilone,
Cesamet®). Absorption from the gut is slower and exhibits a
delayed peak plasma concentration compared to smoking
with biocavailability ranging from about 5-20% of dose; peak
concentrations occur 1-6 hours after ingestion, with a magni-
tude approximately 10% of that achieved with smoking [3].

Chronic Pain

Most research using oral preparations has targeted neuro-
pathic pain and spasticity associated with multiple sclerosis
(MS). These randomized trials suggest that dronabinol (up to
25 mg daily) significantly reduces pain compared to placebo
(50% “improved” on dronabinol compared to 30% on pla-
cebo, p < .05) [10], with a number-needed-to-treat for 50%
pain reduction of 3.5, which is in the range of efficacy ob-
served for standard non-opioids [11]. Effects on spasticity
are mixed: there may be no observable change in examiner-
rated muscle tone, but patients report significant relief [10].

There is less research with nabilone, although one three-
week randomized crossover trial reported that nabilone 2mg
provided modest analgesia, comparable to dihydrocodeine
240mg daily in neuropathic pain [12].

Nausea-Emesis and Appetite Stimulation

Although serotonin receptor (5 HT3) antagonists (e.g., on-
dansetron, Zofran®) and Substance P/neurokinin-1 (NK-1)
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receptor antagonists (e.g., aprepitant, Emend®) are the main-
stays for treatment, dronabinol and nabilone are also FDA-
approved for control of acute and delayed nausea and emesis
due to cancer chemotherapy. Meta-analyses indicate these
cannabinoids are equivalent to or more effective than meto-
clopraminde and neuroleptics, but their side effect profile is
less favorable in terms of sedation, dizziness, dysphoria,
hypotension, and anxiety [13, 14]. There are no head-to-head
comparisons of cannabinoids with serotonin 5 HT3 receptor
or Substance P/NK-1 receptor antagonists.

Anorexia, early satiety, weight loss and cachexia are
prevalent in late stage cancer and advanced HIV disease, but
there are few effective treatments. Trials in AIDS patients
with clinically significant weight loss indicated that dronabi-
nol 5mg daily significantly outperformed placebo in terms of
short term appetite enhancement (38% vs. 8% at 6 weeks),
and that these effects persisted for up to 12 months [15, 16],
but were not accompanied by significant differences in
weight gain, perhaps because of disease-associated energy
wasting. The major practical limitations are the accompany-
ing psychoactive side effects, and the problems of oral ad-
ministration (eg, delayed onset of action, variable absorption,
extended duration of effects).

Studies on Cannabis-based Extracts

Outside the US, extracts of whole plant are licensed and
available in capsules (Cannador®), with the main constituents
being THC and the non-psychoactive plant cannabinoid,
cannabidiol, in a ratio of 2:1. Rectal suppositories are also
used to deliver THC hemisuccinate. Several small to me-
dium-sized, randomized, controlled trials in MS suggest im-
provements in pain and perceived spasticity at daily doses of
THC ranging from 7.5mg to 27.5mg [10, 17, 18]. In some
trials [19] but not others [10, 20] observer-assessed spasticity
also improved.

Studies with Alternative Delivery Systems

The hazards of smoking and the pharmacokinetic limita-
tions of ingestion of cannabinoids has led to a search for
alternative systems of administration. One alternative is de-
vices which vaporize cannabis leaves by heating the plant
product to below the temperature of combustion (175-225
degrees C), permitting inhalation of volatilized gases minus
hazardous pyrroles produced by burning. Preliminary work
using plant material with a range of THC content (e.g., 1-7%
THC) suggests that there is rapid onset, with peak concentra-
tions and six-hour area under the plasma concentration
curves comparable to those achieved by smoking [21]. Va-
porization is not a perfect solution since carbon monoxide is
formed, but levels are significantly lower than with smoking
[21]. Clinical trials are currently in progress at the CMCR
assessing the efficacy of vaporized cannabis as an analgesic
in chronic neuropathic pain.

Sublingual delivery systems of whole cannabis plant ex-
tract, which employ metered spray devices to deliver meas-
ured doses of THC (2.7mg) and cannabidiol (2.5mg), are
undergoing Phase I1b/lll trials in the US, and are licensed
elsewhere for cancer pain and multiple sclerosis-associated
neuropathic pain and spasticity (nabiximols, Sativex®). The
apparent advantages of such systems are known cannabinoid
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concentrations, predetermined dosing aliquots, and time-out
systems which may help prevent overuse. Some placebo-
controlled trials suggest significant analgesia in neuropathic
pain due to multiple sclerosis [22] and mixed neuropathy
(e.g., post-herpetic, traumatic, vascular neuropathies, [23]
but others do not [20]. Other controlled trials suggest effi-
cacy for cancer-related pain inadequately responsive to
opioid analgesia [24]. Responders participating in the open
label extension phases of controlled trials appear to maintain
analgesia on one-year follow-up [23].

In regard to spasticity in multiple sclerosis, a recent
meta-analysis combining three trials with nabiximols in over
600 patients noted that mean intensity of patient rated spas-
ticity was significantly reduced compared to placebo [20, 25,
26], and that the proportion of “responders” (30% reduction)
was also significantly greater, with about 37% on the can-
nabinoid compared to 26% on placebo experiencing relief.
Those reporting relief of spasticity seemed to maintain their
gains over one year follow-up [27]. As with other studies
noted above, observer-rated spasticity is often not reduced
[20, 25, 28]; however, a recent CMCR study did find a sig-
nificant reduction in observed spasticity among those admin-
istered active smoked marijuana vs. placebo marijuana [58].

PRESERVATION OF MASKING
TRIALS

Because of the acute psychoactive effects of the experi-
mental agent there is understandable concern that blinding
cannot be preserved in placebo-controlled clinical trials of
cannabinoids, particularly with cross-over designs. Few stud-
ies assess masking, but two cross-over trials tested mainte-
nance of the blind by asking participants to “guess” assign-
ment at different points of the study. Results suggest that
participants, whether they are naive or experienced cannabis
users, are in the first week of a trial no more likely than by
chance to guess assignment [5, 9]. With continued exposures
rates of correct guesses exceed 75%, but exceed chance only
in a high potency arm (9%) [9]. In another study correct
guessing was related to two factors: whether the subject re-
ceived placebo or cannabis first; and when during the study
the participant guessed assignment [5]. Among individuals
randomized to receive placebo first, guessing was no better
than chance through the end of the first treatment week,
whereas the majority of those randomized to receive canna-
bis first correctly guessed their treatment assignment at all
time points. Furthermore, by the conclusion of the study,
when all subjects had been given the opportunity to compare
the cannabis placebo and treatments, even those randomized
to receive placebo first correctly guessed their treatment as-
signment [5]. This raised the possibility that some of the pain
reduction was placebo driven. Secondary analyses to assess
whether correct treatment guessing influenced treatment re-
sponses showed that in the placebo group during the first
treatment week, when guessing was no better than chance,
cannabis still provided pain relief superior to that of placebo.
This finding suggests that although placebo effects were pre-
sent, treatment effects were independent [5].

IN CLINICAL

RISKS AND MANAGEMENT OF MEDICINAL USE
OF CANNABINOIDS

Acutely and over the longer term cannabis may have un-
wanted systemic and psychoactive adverse effects that must

Grant et al.

be taken into consideration in chronic pain populations, who
have high rates of co-occurring medical illness (eg, cardio-
vascular disease) and co-morbid psychiatric and substance
use disorders. In general these effects are dose-related, are of
mild to moderate severity, appear to decline over time, and
are reported less frequently in experienced than in naive us-
ers. Reviews suggest the most frequent side effects are dizzi-
ness or lightheadedness (30%-60%), dry mouth (10%-25%),
fatigue (5%-40%), muscle weakness (10%-25%), myalgia
(25%), and palpitations (20%) [17]. Cough and throat irrita-
tion are reported in trials of smoked cannabis [9]. Tachycar-
dia and postural hypotension are infrequent but caution is
warranted in patients with cardiovascular disease, and possi-
bly younger adults who intend to embark on very vigorous
physical activity. At higher doses, sedation and ataxia with
loss of balance are frequent. Participants in some but not all
studies report euphoria: the relative absence of psychoactive
effect has been attributed to the observation that plasma con-
centrations obtained in clinical trials are often <25% of those
achieved by “recreational” users (eg, 25ng/ml vs >100ng/ml)
[9]. After repeated smoked or oral marijuana doses, tolerance
is rapidly acquired (in two to 12 days) to many of its adverse
effects, e.g., cardiovascular, autonomic, and many subjective
and cognitive effects [29]. After exposure is stopped, toler-
ance is lost with similar rapidity.

There is little systematic data on timeline to tolerance of
either adverse or therapeutic effects, like analgesia. Concerns
have long been voiced that rapid tolerance to adverse effects
might portend tolerance to beneficial effects [29]. Data from
studies using oral sprays of cannabinoids or dronabinol in
multiple sclerosis report that individuals can reduce the inci-
dence and severity of adverse effects by downward self-
titration without loss of analgesia [17]. Other studies in this
population note that overall the incidence and severity of
adverse effects diminishes over time without evidence of
tolerance to analgesic effects [20, 22]. Yet it is rare that
clinical trials of cannabinoids extend follow-up beyond 12
weeks, leaving questions on maintenance of gains or need
for dose escalation unanswered [10, 26]. One study with 12-
month follow-up concluded there may be sustained analgesia
for pain associated with multiple sclerosis, where about 30%
of cannabinoid-treated participants report continued “im-
provement” at 12 months compared to about 15% on placebo
[30] on doses conservatively limited to a maximum of 25mg
THC daily. This suggests that pain relief may be sustained
without dose increases. But the study design was not in-
tended to determine the proportion of patients who experi-
enced diminution of effect, or whether dose escalation, even
within the set boundary, was needed for maintenance of effi-
cacy.

There are risks to be considered in assessing the potential
of cannabinoid therapeutics. Cannabis, like other analgesics,
can be associated with dependence and a withdrawal syn-
drome, occurring in a dose-dependent fashion [29]. Under
controlled conditions in healthy, experienced users of mari-
juana, withdrawal from a “low” daily dose (ie, oral THC 10
mg every 3-4 hours for 5-21 days) commences within 12
hours, is diminished by 24 hours, and is complete in 48 to 72
hours [29]. Other short term experiments with oral THC (20
to 30mg four times daily) and smoked cannabis (1% and 3%
THC cigarettes four times daily) reveal an abstinence syn-
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drome characterized by anxiety, irritability-restlessness, in-
somnia, stomach pain and decreased appetite [31, 32], with
mood effects more prominent at the higher dosages. In re-
search specifically designed to establish the time line of ab-
stinence among regular heavy users (4 cigarettes daily),
symptoms peak at 2 to 3 days, and persist for up to 2 weeks,
although sleep disturbance may continue for up to 6 weeks
[33]. In light of abstinence effects, standard practice in clini-
cal trials administering a maximum of 25 mg THC daily is to
use a tapering scheme to conclude therapy, with a 20% per
day dose reduction [30]. Patients discontinuing higher dose
cannabinoids for analgesia might warrant a longer tapering
regimen, but this has not been studied.

Fatal overdose with cannabis alone has not been reported.
In terms of acute drug interactions, additive effects of canna-
bis, anticholinergics, and CNS depressants should expected
(e.g., increased sedation, dizziness, dry mouth, confusion).
Cannabinoids are metabolized by several enzyme systems,
including Cytochrome P450 (CYP 2C9, CYP 3A4) and can
induce or inhibit CYP 3A4, but there is little evidence of
important drug-drug interactions based on CYP 450 systems.
Smoking itself (e.g., cannabis or tobacco) induces CYP 1A2,
and may increase clearance of some antipsychotics (e.g.,
olanzapine, clozapine) and antidepressants (e.g., some tri-
cyclics, mirtazepine) [34, 35]. Overall then, the acute medi-
cal risks of THC as used in clinical trials are rather low.

There can be adverse psychiatric side effects. THC in-
toxication and euphoria can be disturbing, particularly to
elderly patients. Anxiety and panic attacks occur, as do frank
psychotic reactions (principally paranoia), as well as so-
called “paradoxical” effects of dysphoria, dejection, and de-
pressed mood [36, 37]. Although unlikely to be a factor in
the application of cannabinoids for pain, there is concern that
early adolescent use of cannabis may heighten later risk of
psychosis [36, 38], and evidence that genetic variation (sin-
gle nucleotide polymorphisms) heightens vulnerability [39].

Acute cannabinoid intoxication adversely impacts proc-
essing speed, attention, learning and recall, perception of
time and velocity, reaction time and psychomotor abilities in
a dose-dependent fashion [40]. Formal neuropsychological
testing in clinical trials reveals mild impairment at usual an-
algesic doses [6, 23]. While cannabis can acutely impair
skills required to drive motor vehicles in a dose-related fash-
ion, epidemiological data are inconclusive with regard to the
association of traffic accidents and use of cannabis [41].
There is speculation that cannabis use is associated with in-
creased awareness of impairment (e.g., altered perception of
time and speed), which results in compensatory behavioral
strategies. What is clearer from experimental and epidemi-
ologic data is that driving under the influence of both alcohol
and cannabis in combination confers greater risk of accidents
than the risk of either drug alone [41].

The longer-term health risks of cannabis are unclear, and
the evidence is based on non-medical use [42]. Long-term
use of inhaled cannabis may be associated with dependence
and increased respiratory symptoms; but some epidemiologi-
cal studies have not found more lung disease in long-term
users, once the effects of tobacco are accounted [43]. Long-
term use of inhaled cannabis has not been associated with
increased risk of lung or gastrointestinal cancers [44], al-
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though a meta-analysis found evidence of premalignant
changes in the respiratory tract [45]. There is some evidence
that among individuals with pre-existing cardiac disease,
cannabis users have an increased risk of myocardial infarc-
tion in the hour after smoking cannabis compared to non-
users [46]. A recent meta-analysis showed no major residual
effects on neurocognitive functioning in long term daily-
users of cannabis [47]. THC rapidly crosses the placenta and
accumulates in breast milk of nursing mothers [3], but there
is no systematic evidence of direct or behavioral teratogenic-
ity.

In reviewing the possible acute and long term adverse
effects of cannabinoids as therapeutic agents one needs also
to be mindful that other agents that are used for treatment of
pain or spasticity also have adverse effects. Opioids produce
sedation, nausea, constipation and dependence, withdrawal
from which results in serious abstinence syndrome with
much more severe effects — e.g. severe autonomic, gastroin-
testinal, and psychiatric — than the rather mild cannabis
withdrawal phenomena. Tricyclic antidepressants and an-
tiepileptic drugs commonly prescribed for chronic pain have
psychotropic (e.g. sedation), anticholinergic (e.g. constipa-
tion, dizziness, palpitations, visual disturbance, urinary re-
tention), and neuromuscular effects. Drugs for spasticity
produce sedation (e.g. baclofen), hypotension (e.g. tiza-
nidine) and serious interactions with antibiotics (e.g. tiza-
nidine and ciprofloxacin). Benzodiazepines that are some-
times prescribed for spasticity can produce sedation, psy-
chomotor incoordination, memory lapses, and paradoxical
reactions, as well as dependence and withdrawal syndromes.
Opioids and sedative-hypnotics are also drugs of abuse, and
their ability to induce physiological dependence and serious
withdrawal states exceed those of cannabis. Therefore,
judgements on relative benefits and risks of cannabinoids as
medicines need to be viewed within the broader context of
risk-benefit of other agents as well [48].

PATIENT SELECTION FOR CANNABINOID THER-
APY

Oral THC (eg, dronabinol) is FDA-approved as a second
line agent for chemotherapy-associated nausea and emesis,
and appetite stimulation. Dronabinol (and nabilone) have
some evidence of efficacy for chronic neuropathic pain;
whole plant cannabis extracts delivered by capsule or oral-
mucosal spray has been approved in Europe for analgesia in
neuropathic pain and control of painful muscle spasticity.
Patient selection for these agents would seem to be rather
straightforward, and focus on therapeutic response to con-
ventional treatments, consideration of possible psychotropic
(eg, sedation effects if combined with alcohol) and cardio-
vascular effects, risk of dependence and an abstinence syn-
drome, and acknowledgement that there is narrow empirical
basis for efficacy compared to standard treatments. Patients
should be educated about expected adverse effects. The
pharmacokinetics of orally administered cannabinoids would
seem to decrease likelihood of diversion or abuse.

On the other hand, prescription of inhaled cannabis for
medical purposes is legal in some US jurisdictions, and neu-
rologic consultants, who are likely to be asked about the ad-
visability of prescribing or recommending “medical mari-
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juana,” may be justifiably uncertain of how to proceed.
There are no published consensus statements or systematic
approaches to identify candidates for “medical marijuana” or
guide treatment; although some regulatory agencies, such as
the Medical Board and the Office of the Attorney General of
California have proposed guidelines (Table 1).

It should be noted that the evidence for efficacy is based
primarily on relatively few short-term studies with small
sample sizes of selected, mostly neuropathic pain conditions
(ie, Phase II/11I trials). “Medical cannabis”, now available
from dispensaries in some jurisdictions, is not subject to
governmental standardization, and its constituents and po-
tency are consequently unknown. Moreover, the mean po-
tency of marijuana seized by federal and state authorities has
more than doubled over the past 15 years to about 6% THC,
well over 20% of confiscated plants have a potency exceed-
ing 9%, and some specimens exceed 25% THC [49]. Thus,
cannabis obtained from dispensaries or other sources may
have potency far exceeding that used in clinical trials de-
scribed in this review. Furthermore, cannabis elicits concerns
among regulators, clinicians, and patients regarding issues of
misuse, abuse, and other liabilities. With these facts in mind,
a potentially useful framework for evaluating advisability of
medical marijuana are guidelines released by professional
pain societies concerning prescription of long-term opioid
therapy for chronic, non-cancer pain [50, 51]. The guidelines
are framed by several questions. One question regards not
only the legality of cannabis, but the standard of practice in
the clinician’s community, since either prescription or rec-
ommendation for use of cannabis is outside of “conventional
practice.” As with prescription of opioids there are potential
issues of legal liability [52]. A second question asks whether
other treatments offer a more favorable risk-benefit ratio.
The answer depends upon a careful differential diagnosis,
identification of a potentially responsive pain syndrome
(e.g., the strongest evidence is for neuropathic pain), consid-
eration of other approaches (e.g., disease-modifying treat-
ment, ablative interventions, other analgesics like anticon-
vulsants, noradrenergic antidepressants, opioids, or non-
steroidals, and cognitive-behavioral or rehabilitative therapy,
or complementary treatments). A third question is whether
there are medical and psychiatric risks. The shorter-term
medical risks of cannabis are relatively low overall. Risks of
hypotension and tachycardia should be evaluated in patients
with cardiovascular diseases, as these may be associated

Table 1.
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with elevated risk of cannabis-associated myocardial infarc-
tion. Elderly patients with neurocognitive impairment may
be predisposed to adverse effects of cannabis on memory and
concentration, while even intact older individuals may be
susceptible to over-sedation, and falls due to ataxia. The in-
toxicating effects of cannabis may be disturbing. A history of
severe anxiety or paranoia on prior exposure to cannabis
should be sought and would be a contraindication; since pa-
tients with serious mental illness (bipolar disorder or schizo-
phrenia) may be particularly vulnerable to these adverse ef-
fects, they are unlikely to be candidates.

Moreover, there must be assessment of the potential for
misuse, abuse, or addiction. This requires a careful examina-
tion for history of substance use disorders, and psychiatric
illness, perhaps supplemented by formal psychiatric consul-
tation. Screening questionnaires, such as the Screener and
Opioid Assessment for Patients with Pain (SOAPP-R) [53],
have been validated in chronic pain clinic populations to
stratify patients into “lower” or “higher” risk of future
opioid-related aberrant behaviors, and suitably modified
might be applicable to assessment of risks for cannabis mis-
use. Most pain experts consider sobriety a foundation of suc-
cessful pain treatment. Cannabis use is prevalent in chronic
pain patients prescribed opioids and may be associated with
current or future opioid misuse [54]. Patients screened “at
risk” for aberrant opioid use, or a history of cannabis or other
substance use disorders usually would not be considered
eligible for medicinal cannabis. There might be exceptions.
For example, there is some evidence that patients with sus-
tained remission from alcohol dependence (ie, sober for > 5
years) are at no greater risk for developing a new onset sub-
stance abuse problem than non-alcohol controls, so this
population would not necessarily be excluded automatically
[55]. Also, a recent randomized trial suggests highly-
structured approaches may result in successful analgesia and
restoration of function without aberrant opioid use in “high
risk” patients prescribed opioids for chronic pain [56]. Such
methods, which involve a regimen of systematic urine toxi-
cology testing, use of compliance checklists to evaluate for
“red flags” of non-adherence to the program (eg, unsanc-
tioned dose escalations, illicit drug use), and enrollment in a
substance misuse counseling [56], might be adapted for use
in high-risk candidates for medical marijuana. Before em-
barking on a trial of medical marijuana in patients with prior
history of substance use disorders, it would be prudent to

Medical Board/Office of the Attorney General of California Guidelines for Medical Marijuana

Physicians Recommending Medical Marijuana Need to:

Take a history and conduct a good faith examination of the patient;
Develop a treatment plan with objectives;

Provide informed consent, including discussion of side effects;
Periodically review the treatment’s efficacy;

Obtain consultations, as necessary; and

o OB~ W N

Keep proper records supporting the decision to recommend the use of medical marijuana.

http://www.mbc.ca.gov/board/media/releases_2004_05-13_marijuana.html

http://ag.ca.gov/cms_attachments/press/pdfs/n1601_medicalmarijuanaguidelines.pdf




Medical Marijuana: Clearing Away the Smoke

establish a similar routine of urine toxicology testing, com-
pliance checklists, and co-enrollment in a formal substance
abuse treatment facility, just as is recommended for a trial of
opioid analgesics [52]. Finally, chronic pain may be associ-
ated with major depression, which complicates treatment,
and which must be diagnosed and independently treated for
successful pain management. All of these factors being con-
sidered, if the decision is made to proceed, the clinician must
formulate and document a treatment plan and the patient’s
agreement to abide by whatever guidelines are established.
The clinical “trial” would entail establishing a therapeutic
“dose,” appropriately monitoring for adverse effects and
misuse, and assessing outcome in terms of pain, mood, and
function. Based on the literature of efficacy in neuropathic
pain, there could be evidence of an effect within a minimum

PATIENT WITH PERSISTING

NEUROPATHIC PAIN'

OTHER EVALUATION
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of two weeks. Response rates have been noted to increase,
however, between two and four weeks in previous neuro-
pathic pain registration trials for gabapentin and duloxetine
[57]; one might select a longer duration in difficult-to-treat
cases. Considering all these factors, one would then decide
with the patient whether continued treatment is warranted. A
possible algorithm to guide physician decision-making is
presented in Fig. (1).

CONCLUSION

Evidence is accumulating that cannabinoids may be use-
ful medicine for certain indications. Control of nausea and
vomiting and the promotion of weight gain in chronic inani-
tion are already licensed uses of oral THC (dronabinol cap-
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suggests some key points that a physician may need to consider in making his/her determination. In this case, a patient is assumed to present
with persistent neuropathic pain. Initially, a determination needs to be made that the patient’s signs and symptoms are indeed consistent with
this diagnosis. Assuming a patient does not respond favorably to more standard treatments (e.g., antidepressants, anticonvulsants, etc), or
cannot tolerate those, and the patient is willing to consider medicinal cannabis, the physician needs to determine risk versus benefit. Among
these considerations is whether there is a history of substance abuse or serious psychiatric disorder that might be exacerbated by medicinal
cannabis. Even if such risks exists, this does not necessarily preclude the use of medicinal cannabis; rather coordination with appropriate
substance abuse and psychiatric resources is necessary, and based on such consultation a risk benefit ratio can be determined. In patients in
whom the ratio appears favorable, the physician needs to discuss alternative modes of cannabis administration which may include oral,
smoked, or vaporized systems. Once risks and benefits are evaluated and discussed with the patient, cannabis treatment may commence as
with other psychotropic medications, with attention being paid to side effects as well as efficacy. In addition, there needs to be attentiveness
to potential for misuse and diversion, which can then trigger a decision to discontinue.

Key

1 Daily or almost daily pain with typical neuropathic characteristics for at least 3 months; affects life quality.
2 standard Rx = e.g., antidepressants, anticonvulsants; opioids; nonsteroidal anti-inflammatory drugs.

3 For example, at least 30% reduction in pain intensity.

: Consider past experience, possible past history of side effects; willingness to smoke.

Determine history of substance abuse. If yes, or at “high risk” aberrant for drug behavior; proceed with close observation; possibly coor-
dinate with substance abuse treatment program.
Efficacy = at least 30% reduction in pain intensity.
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sules). Recent research indicates that cannabis may also be
effective in the treatment of painful peripheral neuropathy
and muscle spasticity from conditions such as multiple scle-
rosis [58]. Other indications have been proposed, but ade-
quate clinical trials have not been conducted. As these thera-
peutic potentials are confirmed, it will be useful if marijuana
and its constituents can be prescribed, dispensed, and regu-
lated in a manner similar to other medications that have psy-
chotropic effects and some abuse potential. Given that we do
not know precisely which cannabinoids or in which combi-
nations achieve the best results, larger and more representa-
tive clinical trials of the plant product are warranted. Be-
cause cannabinoids are variably and sometimes incompletely
absorbed from the gut, and bioavailability is reduced by ex-
tensive first pass metabolism, such trials should include de-
livery systems that include smoking, vaporization, and oral
mucosal spray in order to achieve predictable blood levels
and appropriate titration. Advances in understanding the
medical indications and limitations of cannabis in its various
forms should facilitate the regulatory and legislative proc-
esses.

The classification of marijuana as a Schedule | drug as
well as the continuing controversy as to whether or not can-
nabis is of medical value [59] are obstacles to medical pro-
gress in this area. Based on evidence currently available the
Schedule | classification is not tenable; it is not accurate that
cannabis has no medical value, or that information on safety
is lacking. It is true cannabis has some abuse potential, but
its profile more closely resembles drugs in Schedule IlI
(where codeine and dronabinol are listed). The continuing
conflict between scientific evidence and political ideology
will hopefully be reconciled in a judicious manner [60, 61].
In the meantime, the decision to recommend this treatment in
jurisdictions where use of medical marijuana is already per-
mitted needs to be based on a careful assessment that in-
cludes proper diagnosis of a condition for which there is evi-
dence that cannabis may be effective, along with considera-
tion as to response to more standard treatments. Prior sub-
stance abuse history, psychiatric comorbidity, and other fac-
tors need to be weighed in a risk benefit analysis. Part of this
analysis should consider that the potential longer-term harms
of the cannabinoids are not fully understood: these include
abuse and a dependence syndrome, adverse psychiatric and
medical effects in vulnerable populations, and documented
risk to traffic safety when combined with alcohol, and per-
haps singly [62]. In the long term, as further studies demon-
strate whether cannabis is effective for various indications,
this should lead to development of novel modulators of the
endocannabinoid system which may be prescribed and used
as more traditional medicines.
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October 07, 2016
Medical Marijuana Petition
Open Letter

To whom it may concern,

As you read my petition [ do hope you think of all the people who suffer from
fibromyalgia. Before I felt it for myself I did think it could possibly be as bad as
people described. [ was wrong. For me fibromyalgia feels like every cell in my body
screaming, like my skin and skeleton are trying to switch places, like my fingers are
in electrical outlets and like complete and utter exhaustion. Take your worst all
nighter in college and multiply it by 10 then add your worst hang over, nausea,
sensitity to light and sound and migraines that’s what it feels like when I take my
medication, so you see not doing anything is not an option for me. However with
only three FDA approved medications that have failed to help me, my options are
limited. This is my story and my plea for a chance at a better life.

[ am 25 years old, after having gastric sleeve surgery in December 2014 to
try and take my life back I quickly lost almost 1001lbs and with that expected to start
a new better life. However shortly after I started experiencing extreme fatigue, pain,
tingling, numbness and nausea among other symptoms. My depression and anxiety
started to spiral out of control so I sought out help from my doctor. I was referred to
a rheumatologist who basically told me [ was hypermobile it was genetic, [ was
“built wrong” and there wasn’t really much he could do for me. I refused to accept
that, I am just 25, [ am too young to live everyday in pain and so utterly exhausted
that there was no joy in doing anything. So I did what any strong willed 20 year old
would do, I got a new rheumatologist, [ needed a second opinion before I gave up. I
was then diagnosed with fibromyalgia and have proceeded to try and fight everyday
to get my life back. An endless parade of medications have failed me my chronic pain
is a mix of tendonitis, hypermobility, fibromyalgia, osteoarthritis and migraines,
each one has a different medication and each medication comes with a new risk to
my already damaged struggling body.

Now on medications I can function, for lack of a better word. I am always in
pain and because of the pain medications and antidepressants that it takes to make
me functional I am constantly severely nauseous which interferes with my work as
well as my focus and ability to eat healthy and work out which are important factors
for improving my fibromyalgia and controlling my Polycystic Ovary Syndrome. The
only options I have for medication makes me sick, I take them so that even though
every step I take hurts I can get up and push through it. Everyday I think there has
to be another option, a better way, I shouldn’t have to take medications that make
me sick just so I can get out of bed.

[ have never smoked marijuana. Apparently that makes me an oddity in my
age group and todays society. I do not know for sure that marijuana will help me,
but I didn’t know for sure if gabapentin would, or duloxetine, or Lyrica, Trintellix, or
any other medication I have been put on. What I do know is that like with those
medications other individuals with symptoms similar to mine have been able to



improve their quality of life by being allowed to use marijuana in a medical context.
What [ am asking for, not only for me but others in my position as well is a chance to
try something that may improve my life when other medications have failed me. I
want the opportunity to use a natural substance that has been used for thousands of
years to improve my life, to take away some of the pain, to improve my sleep,
nausea, depression and anxiety, all of which of symptoms medical cannabis has been
used to treat. I do not claim to be a medical professional I am an anthropologist by
trade, so | have no desire to try to tell you how to treat a medical condition.
However I am asking you to consider it, to think about the fact that fibromyalgia
only has three FDA approved medications for treatment, that individuals like me,
having had gastric sleeve, may not be able to tolerate this medications and that I
have no desire to be high, if [ did I honestly would have smoked marijuana a long
time ago. | just want to feel better. [ am sick and tired of being sick and tired and
having to choose between medications that dull the pain somewhat but make me
feel terrible or pain that feels like my skeleton and skin are trying to switch places.
The last time [ couldn’t take the nausea and I tried to stop taking my pain
medication I made it two days, 24 hours before I had to take the medication to be
able to stand. Fibromyalgia took my life away from me; [ went from being at a 3.89
in graduate school to barely making a 3.0 in pre-medical requirements and falling
asleep in class from exhaustion. I lost friends who wanted me to go out and I
couldn’t get up. [ lost a year of my twenties that I could have spent doing so many
things and I refuse to lose anymore because of this. I am willing to look into every
option and try anything I can all I ask of you is the opportunity to do it and to do it
right and legally and safely so that [ know what I am getting and what strain it is
exactly.

[ thank you for your consideration and I do hope this has been helpful,

I G5 A



	Petition to add a medical condition.pdf
	petition
	Fibromyalgia - Mayo Clinic
	Questions and Answers About Fibromyalgia
	Duloxetine (By mouth) - National Library of Medicine - PubMed Health
	Duloxetine_ MedlinePlus Drug Information
	Fibromyalgia Treatments and drugs - Mayo Clinic
	Milnacipran (By mouth) - National Library of Medicine - PubMed Health
	ShowLabeling.aspx
	Fibromyalgia Complications - Mayo Clinic
	Fibromyalgia Symptoms - Mayo Clinic
	25 Legal Medical Marijuana States and DC - Medical Marijuana - ProCon.org
	Can Cannabis Treat Fibromyalgia Better Than Prescription Drugs_ _ Leafly
	Fibromyalgia Information & Research _ Cresco Labs
	Kill Your Fibomyalgia Pain with Cannabis _ The Marijuana Times
	827290
	acr22267
	Borgelt_et_al-2013-Pharmacotherapy__The_Journal_of_Human_Pharmacology_and_Drug_Therapy
	Clinical endocannabinoid deficiency (CECD) revisited_ can this concept explain the therapeutic benef
	Clinical endocannabinoid deficiency (CECD)_ can this concept explain therapeutic benefits of cannabi
	journal.pone.0018440-2
	The Pharmacologic and Clinical Effects of Medical Cannabis - Borgelt - 2013 - Pharmacotherapy_ The J
	The_Effects_of_Nabilone_on_Sleep_in_Fibromyalgia_.56
	TONEUJ-6-18-2
	Open Letter



