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Minnesota Medical Cannabis Program 
Petition to Add a Qualifying Medical Condition 

Making your petition 
D 	 Any person may petition the Minnesota Department ofHealth ("the department" or "MDH") to add a qualifying 

medical condition to those listed in subdivision 14 ofMinnesota Statutes section 152.22. 

Petitions are accepted only between June 1 and July 31, each year. 
Petitions received outside of these dates will not be reviewed. 

Petitions must be sent by certified U.S. mail to: 

Minnesota Department ofHealth 

Office ofMedical Cannabis 

P.O. Box 64882 

St. Paul, MN 55164-0882 


D You must mail the original copy of the petition with an original signature. 


D Complete each section of this petition and attach all supporting documents. Clearly indicate which section of the 

petition an attachment is for. 

D Each petition is limited to one proposed qualifying medical condition. 

D Ifa petition does not meet the standards for submission, it will be dismissed without being considered. 

D Ifthe petition is accepted for consideration, MDH will send the petition documents to the Medical Cannabis Review 
Panel ("Review Panel"). MDH staff will also provide information to the Review Panel about the proposed qualifying 
condition, its prevalence, and the effectiveness of current treatments. 

Petition review process 
D The Review Panel meets at least once a year to review all eligible petitions. 


D MDH will post notice of the public hearing on its medical cannabis website. 


D After the public meeting and by November 1, the Review Panel will provide the Commissioner ofHealth its written 

report of findings. 

D The Commissioner will approve or deny the petition by December I of the year the petition is accepted for 
consideration. 
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D 	 You may withdraw the petition before the Review Panel's first public meeting of the year by submitting a written 
statement to the Department stating that you wish to withdraw it. 

Section A: Petitioner's Information 


Name (First, Middle, Last): 


State: Zip Code: 

Telephone Number: Email Address: 

Section B: Medical Condition You Are Requesting Be Added 

Please specify the n11me and provide a brief description ofthe proposed qualifying medical condition. Be as precise 
as possible in identifying the condition. Optional: Include diagnostic code(s), citing the associated ICD~9 or ICD· 
10 code(s), ifyou know them. Attach additional pages as needed. 
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/!J" The Ehlers-Danlos Society. 

Ehlers-Danlos Syndrome, often referred to as "EDS" is a collection of heritable connective tissue disorders. 

Either directly or indirectly, Ehlers-Danlos Syndrome is known or thought to alter the biology of collagen in the 

body (the most abundant protein), which can lead to multi-systemic symptoms. Each type has certain physical 

traits and with notable exception to the most common form, the hypermobile type of Ehlers-Danlos Syndrome, 

most types have a known disease-causing gene. 

There are physical characteristics that are common to all types ofEhlers-Danlos Syndrome, including 

hypermobile joints (joints that move in greater amounts than expected) and skin involvement, such as any of the 

following: soft, stretchy, saggy, too thin, easy bruising, easy wounding, poor wound healing and/or atrophic 

scarmg. 

Each type is a distinct entity and may have very specific and unique features. It is highly improbable to have 

more than one type ofEhlers-Danlos syndrome, but as they have features and 'biology' in common, each type 

may appear to have variable features of other types. 

What are the symptoms of Ehlers-Danlos Syndrome? 

Clinical manifestations ofEhlers-Danlos Syndrome are most often joint and skin related and may include: 

Joints 

Joint hypermobility; loose/unstable joints which are prone to frequent dislocations and/or subluxations; joint 

pain; hyperextensible joints (they move beyond the joint's normal range); early onset ofosteoarthritis. 

Skin 

Soft velvety-like skin; variable skin hyper-extensibility; fragile skin that tears or bruises easily (bruising may be 

severe); severe scarring; slow an.d. root wound healin&; µevelopment of molluscoid pseudo tumors (fleshy 

lesions associated with scars ov~r pressure areas). 

Miscellaneous/Less Common 

Chronic, early onset, debilitating musculoskeletal pQ,111. (usually associated with the Hypermobility Type); 

arterial/intestinal/uterine frag:Jlitv or runture (usua11v associated with the Vascular Tvne): scoliosis at birth and 



scleral fragility (associated with the Kyphoscoliosis Type); poor muscle tone (associated with the 

Arthrochalasia Type); mitral valve prolapse; and gum disease. 

Each type of Ehlers-Danlos Syndrome is defined as a distinct problem in making or using one of the types of 

collagen. Collagen is what the body uses to provide strength and elasticity to tissue; normal collagen is a strong 

protein that allows tissue to be stretched but not beyond its limit, and then safely returns that tissue to normal. 

Collagen is found throughout the body, and Ehlers-Danlos Syndrome is a structural problem. An analogy: If one 

builds a house with bad materials, with cheap nails or only half the wood required, problems will arise. Some 

problems are more likely to show up than others, but because the bad or missing materials are everywhere and 

not necessarily visible, one can be surprised where some problems occur. 

It is much the same thing with Ehlers-Danlos Syndrome and collagen. The collagen with which a person with 

Ehlers-Danlos Syndrome is built is not structured the way it should be, or only part ofit is produced. With a 

badly built or processed collagen, the tissue that relies on it can be pulled beyond normal limits and thus be 

damaged. Collagen is the most abundant protein in the body and types of collagen can be found almost 

anywhere: in skin, muscles, tendons and ligaments, blood vessels, organs, gums, eyes, and so on. 

The problems resulting from one's body being built out ofa protein that behaves unreliably can be widespread 

and in a wide range of severity. It shows up in places that seem unrelated until the underlying connection to 

Ehlers-Danlos Syndrome is recognized. 

What are the types of Ehlers-Danlos Syndrome? 

There are six defined types ofEhlers-Danlos Syndrome, as well as a number ofmutations identified as Ehlers

Danlos Syndrome that fall outside the current system. The major types ofEhlers-Danlos Syndrome are 

classified according to the signs and symptoms that are manifested. Each type ofEhlers-Danlos Syndrome is a 

distinct disorder that "runs true" in a family. An individual with Vascular Type Ehlers-Danlos Syndrome will 

not have a child with Classical Type Ehlers-Danlos Syndrome. Learn more about the different types ofEhlers

Danlos Syndrome. 

How is Ehlers-Danlos Syndrome diagnosed? 

In 1997, a nosology was written at the Villefranche International Conference that refined the types of Ehlers

Danlos Syndrome into the current six major types. Each type has a set ofmajor diagnostic criteria and ofminor 

diagnostic criteria. Traditional diagnosis ofEWers-Danlos Syndrome consists of family history and clinical 

evaluation to assess the diagnostic criteria. Genetic testing is available for most types ofEhlers-Danlos 

Syndrome, although not for the most common type, Hypermobility. The tests vary in accuracy; in most 

instances genetic testing should be used conservatively to confirm an Ehlers·Danlos Syndrome type diagnosis 

rather than to rule one out. 



How prevalent is Ehlers-Danlos Syndrome? 

At this time, research sta,tistics ofEhlers-Danlos Syndrome show the prevalence as I in 2,500 to I in 5,000 

people. Recent clinical experience suggests Ehlers-Danlos Syndrome is more common. The condition is known 

to affect both males and females of all racial and ethnic backgrounds. 

How is Ehlers-Danlos Syndrome inherited? 

The two known inheritance patterns for Ehlers~ Danlos Syndrome include autosomal dominant and autosomal 

recessive Regardless of the inheritance pattern, we have no choice in which genes we pass on to our children. 

What is the prognosis of someone with Ehlers-Danlos Syndrome? 

The prognosis depends on the type ofEhlers~Danlos Syndrome and the individual. Life expectancy can be 

shortened for those with the Vascular Type ofEhlers-Danlos Syndrome due to the possibility of organ and 

vessel rupture. Life expectancy is usually not affected in the other types. There can be a wide or narrow range of 

severity within a family, but each person's case ofEhlers-Danlos Syndrome will be unique. While there is no 

cure for Ehlers-Danlos Syndrome, there is treatment for symptoms, and there are preventative measures that are 

helpful for most. 

What can I do now? 

EDNF members are sharing infontiation online and learning from each other in ways that were impossible not 

very long ago. Visit EDNF's Facebook page, the EDNF Inspire Online Community, or look through the 

EDNF Resource Guides. 
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Section C: Symptoms of the Proposed Medical Condition and/or Its Treatment 

!Describe the extent to which the proposed qualifying medical condition or the treatments cause suffering and impair a 
1Person's daily life. Allach additional pages ifneeded. 

Section D. Availability of conventional medical therapies 

Describe conventional medical therapies available and the degree to which they ease the suffering caused by 
the proposed qualifying medical condition or its treatment. Attach additional pages ifneeded. 
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Section E: Anticipated benefits from Medical Cannabis 

escribe the anticipated benefits from the medical use of cannabis specific to the proposed qualifying medical 
ondition. Attach additional pages ifneeded. 

Section F (optional): Scientific Evidence of Support for Medical Cannabis Treatment 

It will strengthen your petition to include evidence generally accepted by the medical community and other 
experts supporting the use ofmedical cannabis to alleviate suffering caused by the proposed medical disease 
or its treatment. This includes but is not limited to full text, peer-reviewed published journals or other 
comp.)eted medical studies. Please attach complete copies of any article or reference, not abstracts. 

M. I have attached relevant articles. (check box if you have attached scientific articles or studies} 
{ 

Section G (optional): Letters in Support of Adding the Medical Condition 

Attach letters of support fot the use ofmedical cannabis from persons knowledgeable about the proposed 
qualifying medical condition, such as a licensed health care professional. 

D / have attached letters ofsupport. {check box if you have attached letters ofsupport} 
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EHLERS-DANLOS SYNDROME - OVERVIEW 
MEDICAL MARIJUANA RESEARCH 
OVERVIEW 
January S, 2016 l admin 

The following information is presented for educational purposes only. Medical Marijuana Inc. provides this 

information to provide an understanding of the potential applications of cannabidiol. Links to third party 

websites do not constitute an endorsement of these organizations by Medical Marijuana Inc. and none should 

be inferred. 

Ehlers-Dantos syndrome is a group of connective tissue-affecting genetic disorders that impacts 

about 1 in 5,000 individuals worldwide. Studies have shown cannabis can help in managing the 

severe pain associated with the syndrome. 

Overview of Ehlers-Danlos Syndrome 

Ehlers-Danlos syndrome is a group of genetic disorders that affects connective tissues, including the 

skin, joints, and blood vessels. Connective tissue is responsible for providing the strength and 

elasticity to the body's underlying structures. In all types of Ehlers-Danlos syndrome, the disorder's 

effect on connective tissue causes joints to have an unusually large range of movement and often 

causes skin to become overly stretchy and fragile. 

Loose joints caused by Ehlers-Danlos syndrome are unstable and thus highly susceptible to 

dislocation. They can lead to severe, chronic pain and early-onset arthritis. Overly stretchy and fragile 

skin will also bruise easily and the syndrome causes wounds to split open easily and leave scars that 

widen over time. Damaged skin typically doesn't heal well and stitches will often tear out. Extra folds 

of skin are also a characteristic often associated with the syndrome. 

'/,' 

Some forms of Ehlers-Danlos that affect the vascular system can cause blood vessels to rupture and 

lead to internal bleeding and be life-threatening. A kyphoscoliosis form of Ehlers-Danlos syndrome 

can cause a severe curvature of the spine that adversely affects breathing. 



Patients with Ehlers-Danlos syndrome commonly experience severe pain, making daily tasks difficult. 

The intense muscle pain, abdominal pain, neuropathic pain, migraines and fatigue caused by Ehlers

Danlos has been found to be significantly associated with psychiatric disorders and anxiety and mood 

disorders (Herschenfeld, et al., 2015). The pain related to loose joints from Ehlers-Danlos syndrome 

has been associated with a high prevalence of psychosocial factors (Scheper, de Vries, Verbunt & 

Engelbert, 2015). Fatigue and headaches are also common symptoms of the syndrome (Castori, et 

al., 2013). 

Ehlers-Danlos syndrome is caused by genetic mutations and is therefore most commonly inherited. 

The genes that become mutated and cause Ehlers-Danlos syndrome are responsible for making 

proteins that are used to assemble collagen. According to Mayo Clinic, if a person has the most 

common varieties of Ehlers-Danlos syndrome, there's a 50% chance they will pass on the gene to 

each child. New gene mutations can cause Ehlers-Danlos syndrome in individuals with no family 

history of the disorder. 

There is no cure for Ehlers-Danlos syndrome, so treatment focus in on managing symptoms. Pain 

medications are commonly required. For vascular Ehlers-Danlos syndrome, blood pressure 

medication may be used to reduce the stress on blood vessels. Physical therapy is sometimes 

required to strengthen muscles around loose joints. 

Findings: Effects of Cannabis on Ehlers-Danlos Syndrome 

Cannabis helps patients with Ehlers-Danlos syndrome manage the severe pain commonly associated 


with the disorder. The studies supporting cannabis' effectiveness as a pain reliever are vast. 


Cannabis has been shown to significantly lower pain levels, even demonstrating effectiveness at 


managing pain that has proven refractory to other treatments (Boychuck, Goddard, Mauro & Orellana, 


2015) (Wallace, etal., 2015) (Lynch & Campbell, 2011). 


One study that looked at effective pain control methods for patients with Ehlers-Danlos syndrome 


found that opioids were among the most useful (Arthur, Caldwell, Forehand & Davis, 2015). Cannabis 


use was not among the methods included in the study. However, while opiates are commonly used to 


treat the pain associated with Ehlers-Danlos syndrome, the drugs sometimes have problematic side 


effects, including sedation, appetite loss, nausea, constipation and respiratory depression. Studies 


have found that cannabinoids, compared to opioids, are effective at relieving pain in lower doses and 


with fewer side effects (Elikkottil, Gupta & Gupta, 2009). After a year of regular use, patients with 


chronic pain were found to be at no greater risk of serious adverse effects than non-cannabis users 


(Ware, et al., 2015). 




States That Have Approved Medical Marijuana for Ehlers-Danlos Syndrome 

Currently, no states have approved medical marijuana specifically for the treatment of Ehlers-Danlos 

syndrome. However, in Washington D.C., any condition can be approved for medical marijuana as 

long as a DC-licensed physician recommends the treatment. In addition, a number of other states will 

consider allowing medical marijuana to be used for the treatment of Ehlers-Danlos syndrome with the 

recommendation from a physician. These states include: California(any debilitating illness where the 

medical use of marijuana has been recommended by a physician), Connecticut (other medical 

conditions may be approved by the Department of Consumer Protection), Massachusetts (other 

conditions as determined in writing by a qualifying patient's physician), Nevada (other conditions 

subject to approval), Oregon (other conditions subject to approval), Rhode Island (other conditions 

subject to approval), and Washington (any "terminal or debilitating condition"). 

Several additional states have approved medical marijuana specifically to treat "chronic pain," which 

is a symptom commonly associated with Ehlers-Danlos syndrome. These states 

include: Alaska, Arizona, California, Colorado, Delaware, Hawaii, Illinois (Chronic Post-Operative 

Pain), Maine, Maryland, Michigan, Montana, New Mexico, Ohio, Oregon, Pennsylvania, Rhode 

Island and Vermont. The states of Nevada, New Hampshire, Ohio and Vermont allow medical 

marijuana to treat "severe pain." Ohio, Pennsylvania and Washington has approved cannabis for the 

treatment of "intractable pain." 

Recent Studies on Cannabis' Effect on Ehlers-Danlos Syndrome 

• 	 Twelve of 15 chronic pain patients who smoke herbal cannabis for therapeutic reasons reported an 

improvement in pain 

Cannabis for chronic pain: case series and implications for 

c/inicians.(http://www.ncbi.nlm.nih.gov/pubmed/12185373) 

• 	 Using cannabis has been shown to significantly improve neuropathic pain that had proven refractory 

to other treatments. The effectiveness of cannabinoids in the management of chronic nonmalignant 

neuropathic pain: a systematic review.(http://www.ncbi.nlm.nih.gov/pubmed/25635955) 
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Treating Ehlers-Danlos Syndrome with 
Cannabis 

Illinois Patients Use Cannabis to Manage Ehlers-Dantos Syndrome 

Ehlers-Danlos syndrome is a rare genetic condition that weakens the body's collagen and causes joint 

and nerve pain. In short, people with EDS have weaker collagen, the substance that protects joints 

and skin from damage. Weak collagen contributes to a host of painful symptoms that are very 

difficult to treat without resort to extremely powerful and addictive medications. 

Sufferers of EDS can display a wide variety of symptoms, although the most common complaints are 

fragile skin, at1hritis, extreme fatigue and frequent joint dislocations. Sitting or standing for long 

periods of time becomes nearly impossible with EDS. Loss of sleep because of the chronic 

discomfort attached to the condition is another commonly reported symptom. Muscle aches, severe 

bruising and "phantom nerve pain" are also very commonly reported by sufferers of EDS. 



,, 


There is no cure for EDS. Most doctors prescribe opiates and other addictive substances in an effort 

to "manage" the chronic pain and discomfo1i that comes with EDS. Genetic therapy, which could 

provide a solution, is still in its infancy and cannot offer much hope in the short-term to EDS 

sufferers. Managing the chronic pain of EDS is the only option for patients, but the painkillers that 

doctors routinely prescribe are often worse than the disease itself. As a result, many sufferers of EDS 

have become addicted to painkillers which seem to be their only option to control the constant 

discomfoti of their condition. Many EDS sufferers would rather bear the discomfort and agony of 

their condition than become addicted to and dependent on powerful opiates to alleviate the pain and 

discomfort. 

Recently, medical cannabis has come to the fore as a non-addictive alternative to opiates and 

traditional painkillers. Cannabis has many pain-alleviating properties, as well as being a potent anti

inflammatory agent. The pain-alleviating qualities of cannabis are highly prized by EDS sufferers, 

but cannabis also acts as a mild muscle relaxer, which can significantly lower the incidence of 

bruising and dislocation reported by EDS sufferers. The anti-inflammatory properties of cannabis can 

help to significantly reduce muscle, joint and nerve pain associated with EDS. Medical marijuana 

also helps with the persistent insomnia that many EDS sufferers rep01i as an ancillary symptom of 

the condition. 

In Illinois, cannabis is an accepted medical treatment for Ehlers-Danlos syndrome, and there are 

many Illinois dispensaries that offer specific strains of cannabis that are effective at treating EDS. 

The recommended ingestion method of medical marijuana for EDS patients is orally via a tincture or 

another concentrated form of cannabis. Smoking cannabis is almost universally discouraged by 

doctors because of its potential to damage lung tissue. Vaporizers, which are quite legal according to 

Illinois marijuana laws, are the next-best option, allowing patients to carefully control their intake 

without damaging their lungs. 

EDS patients who are looking for an alternative to opiates to manage chronic pain should talk to their 

doctors and research the potential of medical marijuana to improve their quality of life. If EDS 

effects you or someone you care about, you should investigate the healing potential of medical 

marijuana. 

For more information visit the Ehlers-Danlos National Foundation. 
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Section H: Acknowledgement and Signature 

Please Note: Any individually identifiable health infonnation relating to any past, present, or future 
health condition or health care contained in this Petition is classified as a health record under 
Minnesota Statutes §144.291, and is not subject to public disclosure. 

I certify that the information provided in this petition is true and accurate to the best of my 
knowledge. 

___ Oh /2_3 /21;;14
DATl.(mm/drftyyyy) 

To obtain this information in a different format, call: 


{651) 201-5598 in the Metro area and {844) 879-3381 in the Non-metro. 
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Pain Management 

Cannabinoid Analgesia as a Potential New Therapeutic Option in 

the Treatment of Chronic Pain 

Tammy L Burns and Joseph R lneck 

OBJECTIVE: To review the literature concerning the physiology of the endocannabinoid system, current drug development of 
cannabinoid agonists, and current clinical research on the use of cannabinoid agonists for analgesia. 


DATA SOURCES: Articles were identified through a search of MEDLINE (1966-August 2005) using the key words cannabis, 

cannabinoid, cannabi*, cannabidiol, nabilone, THC, pain, and analgesia. No search limits were included. Additional references were 

located through review of the bibliographies of the articles identified. 


STUDY SELECTION AND DATA EXTRACTION: Studies of cannabinoid agonists for treatment of pain were selected and were not limited 

by pain type or etiology. Studies or reviews using animal models of pain were also included. Articles that related to the physiology 

and pharmacology of the endocannabinoid system were evaluated. 


DATA SYNTHESIS: The discovery of cannabinoid receptors and endogenous ligands for these receptors has led to increased drug 

development of cannabinoid agonists. New cannabimimetic agents have been associated with fewer systemic adverse effects than 

delta-9-tetrahydrocannabinol, including recent development of cannabis medicinal extracts for sublingual use (approved in Canada), 

and have had promising results for analgesia in initial human trials. Several synthetic cannabinoids have also been studied in 

humans, including 2 cannabinoid agonists available on the international market. 


CONCLUSIONS: Cannabinoids provide a potential approach to pain management with a novel therapeutic target and mechanism. 

Chronic pain often requires a polypharmaceutical approach to management. and cannabinoids are a potential addition to the 

arsenal of treatment options. 


KEV WORDS: analgesia, cannabinoids, chronic pain. 

Ann Pharmacother 2006;40:251-60. 

Published Online, 31 Jan 2006, www.theannals.com, D0l 10.1345/aph.1G217 

It has been estimated that chronic pain affects 86 million 
Americans and costs about $90 billion annually in re

duced employment, medication expenses, and medical 
care. 1 Just over one-half of patients who report chronic 
pain feel that their pain is under control.2 There is a need 
for additional treatment options for these people, as many 
suffer from intractable pain that is not relieved by current 
treatment modalities. Many other people are unable to tol
erate current treatment options, such as opioids and non
steroidal antiinflammatory drugs (NSAIDs). This is a re
view ofrecent information regarding an approach to pain 

Author information provided at the end of the text. 

management using novel pharmacologic targets and mech
anisms. 

Cannabis-based medicines have recently been studied 
for a variety of uses including treatment of the pain and 
spasticity associated with multiple sclerosis, control of 
nausea and vomiting, appetite stimulation, and analgesia.3-6 

Interest in cannabinoid agonists has increased since the 
isolation ofspecific cannabinoid receptors and endogenous 
ligands for these receptors. Cannabis has had a long histo
ry ofuse both recreationally and medicinally, but has faced 
increasing opposition as a medicinal agent.7 Drug develop
ment has recently focused on synthetic cannabinoid ago
nists that have more favorable adverse effect profiles than 
cannabis.8 

www.theannals.com The Annals ofPharmacotherapy • 2006 February. Volume 40 • 251 
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History of Cannabis-Based Medicine 

Cannabis has been used anecdotally for more than 5000 
years to treat a variety of conditions including hysteria, 
delirium, insomnia, nausea, anorexia, glaucoma, and 
pain.7 8 At the turn ofthe 20th century, cannabis was being•

prescribed in the US and Europe to treat pain, pertussis, 
asthma, gastrointestinal disorders, Grave's disease, anorex
ia, diarrhea, and malaria, and as a sedative. 7 By the mid
20th century, however, pharmaceutical products to treat 
most of these conditions replaced the use of cannabis. The 
Controlled Substances Act of 1970 classified cannabis as a 
Schedule I drug, which classified marijuana as a drug with 
no medicinal value.9 

In recent years, there has been renewed interest in the 
use of cannabis for medicinal purposes, including passage 
of referenda in California, Arizona, Oregon, Nevada, 
Maine, Hawaii, Montana, Vermont, Colorado, Alaska, and 
Washington, to allow the use of marijuana for medicinal 
purposes. 10 Although recent legislation has allowed pre
scription of marijuana for select patients, many practition
ers are reluctant to recommend its use due to intense scruti
ny by the federal government. The state referenda, such as 
Proposition 215 in California, prevent patients from being 
prosecuted for possession or use of marijuana as treatment 
for a serious medical illness. Proposition 215 also protects 
physicians who recommend medical use of marijuana 
from punishment or loss of privileges. 11 

Identification of the active component of marijuana and 
specific cannabinoid receptors in humans has sparked a 
flurry of research and drug development. The primary ac
tive component of marijuana, delta-9-tetrahydrocannibinol 
(THC), is responsible for most of its common effects, in
cluding its psychoactive effects. THC was identified in 
1964.12 Cannibidiol (CBD), another major cannabanoid 
component of marijuana that is thought to have antioxidant 
and antiinflammatory properties without the psychoactive 
effects of THC, was identified in 1934.13 Today, a total of 
483 natural components of marijuana have been identified, 
including 66 cannabinoids.7 Cannabigerol, cannabichro
mene, delta-8-tetrahydrocannabinol, cannabinol, and canna
binodiol are the other major cannabinoids identified in 
marijuana; however, their activity profiles have not yet 
been clarified.7 

Cannabis-based medicines are a particularly attractive 
prospect because of the favorable safety profile of 
cannabis and cannabinoids. The dose to produce lethal ef
fects in 50% of recipients of oral THC in rats has been 
found to be 800-1900 mg/kg.14 Researchers reported no 
deaths with oral doses up to 3000 mg/kg in dogs and 9000 
mg/kg in monkeys.14 Additionally, there have been no re
ported deaths directly attributed to cannabis overdose.8 

Development of an appropriate dosage form to deliver 
THC has not been an easy process. THC is very lipophilic 

and can easily cross the blood-brain barrier, which allows 
interactions with receptors within the central nervous sys
tem that elicit psychoactive side effects. Cannabinoid re
ceptors within the central nervous system are also impor
tant for the therapeutic effects of THC making it very diffi
cult to create a form of THC that does not have unwanted 
psychoactive side effects.1s This high lipophilicity lends it
self to a large first-pass effect and low oral bioavailability.16 

The development of a useful dosage form has also been 
complicated by the gum-like, noncrystalline nature of 
THC.12 Smoking cannabis is an efficient delivery method, 
but this is an unacceptable medical practice due to the ad
ditional dangers associated with the act of smoking and 
problems with dose standardization.17 

The adverse effect profile of cannabis and THC has 
made clinical use of these compounds very complicated, as 
both natural THC and its synthetic analogs have shown 
similar adverse effects in human and animal trials.1s,19 Both 
cannabis and THC cause significant psychoactive adverse 
effects, such as hallucinations, dissociation, euphoria, or 
dysphoria, in the majority of patients who use them. This 
has spurred development of other cannabinoid agonists 
that may have more favorable adverse effect profiles. 

Physiology and Pharmacology of the 
Endocannabinoid System 

CANNABINOID RECEPTORS 

For many years, there were misconceptions about the 
pharmacologic actions of THC and marijuana.1s It was 
long thought that THC worked by disrupting cellular 
membranes without interacting with a specific receptor, 
and specific cannabinoid receptors were not discovered 
until the 1990s.20-23 Since discovery of the receptors, inter
est in the development of drugs that can specifically inter
act with cannabinoid receptors has increased. 

The first cannabinoid receptor identified was CB1. It 
was discovered in the rat cortex in 1990, nearly 30 years 
after identification of the active ingredient in cannabis. 20 

CBl is ubiquitous and is found in the central nervous sys
tem, peripheral nervous system, and other peripheral tis
sues (Table 1).24 26 CBl is a G-protein-coupled receptor •

that inhibits adenylyl cyclase and subsequently leads to de
creased cyclic adenosine monophosphate levels.15,27 CBl is 
thought to affect the actions of neurotransmitters such as 
acetylcholine, norepinephrine, dopamine, 5-hydroxytrip
tamine, y-aminobutyric acid, glutamate, and D-aspartate.7 

CBl receptors are thought to be coupled with N-, L-, and 
P/Q-type calcium channels, as well as A- and M-type 
potassium channels.7•28•31 The density of CBl receptors is 
greatest in the central nervous system, located in high con
centrations in the basal ganglia, cerebellum, hippocampus, 
and cerebral cortex (Table 1).32 The high concentrations of 
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CB1 receptors in the central nervous system may account 
for the ability of CB1 receptor agonists to impair cognition 
and memory and alter motor function, as well as reflect many 
of the medicinal effects associated with the use of cannabi
noids such as analgesia, muscle relaxation, appetite enhance
ment, and hormonal activity.s,3z The analgesic effect of 
cannabinoid agonists may be related to their activity on CBI 
receptors located on the terminals of primary peripheral af
ferent neurons, as well as in the central nervous system.6•7,24 

A second cannabinoid receptor, CB2, was identified in 
1993 and has been found mainly in peripheral tissues (Table 
1).21 CB2 inhibits adenylyl cyclase similarly to CBI; howev
er, it has not been shown to affect ion channels as does 
CB1.15.32 The distribution of CB2 is localized to the immune 
system, and it is thought to have immunosuppressive and an
tiinflammatory activities.s,i5,33 The physiological roles of CB2 
receptors have not yet been clearly elucidated.7 

KNOWN ENDOCANNABINOIDS 

Since the discovery of cannabinoid receptors, several en
dogenous ligands for these receptors, termed endocannabi
noids, have been identified. The first ligands identified 
were Narachidonyl ethanolamide (anandamide), 2-arachi
donyl-glycerol (2-AG), homo-y-linolenylethanolamide, and 
7,10,13 ,16-docosatetranylethanolamide.34•36 All of these 
endocannabinoids have been found to be CB1 agonists in 

Table 1. Distribution of Cannabinoid Receptors15
•
21 

Peripheral 
Receptor Central Distribution Distribution 

CB1 basal ganglia adrenal glands 
cerebellum bone marrow 
cerebral cortex endothelium 
entopeduncular nucleus heart 
globus pallidus kidneys 

hippocampus lungs 
periaqueductal gray lymphocytes 
putamen peripheral neurons 
rostral ventrolateral medulla phagocytes 
spinal dorsal horn prostate 
substantia nigra pars reticulata smooth muscle 

sperm 
spleen 
testes 
thymus 
tonsils 
uterus 

CB2 leukocytes 
B lymphocytes 
monocytes 
natural killer cells 
PMNs 
T 4 lymphocytes 
TB lymphocytes 

PMNs = polymorphonuclear leukocytes. 

mice, and both anandamide and 2-AG also have activity at 
the CB2 receptor.8•15 Anandamide has been found in the 
human brain at concentrations as high as 100 pmol/g, as 
well as in the periphery at lower concentrations.37 The con
centration of 2-AG in the brain may be up to 170 times 
higher than that of anandamide.38 It is thought that anan
damide and 2-AG are synthesized within the cell mem
branes but are not stored in vesicles. It is currently believed 
that anandamide and 2-AG are produced and released by 
neurons upon depolarization.15.39 

ENDOCANNABINOID METABOLISM 

Inactivation of anandamide occurs intracellularly by en
zymatic degradation after reuptake by a selective trans
porter into neurons or astrocytes. The exact transport 
molecules have not been identified.40.41 Fatty acid amide hy
drolase (FAAH), also known as anandarnide arnidase, shows 
significant specificity for anandarnide and is the primary en
zyme responsible for anandarnide metabolism. The inactiva
tion pathway for 2-AG is not entirely clear.39.42 No transport 
molecule has been identified for 2-AG, and 2-AG may enter 
cells by diffusion rather than active transport.39 

Cannabinoids and Analgesia 

There are several potential mechanisms of analgesia for 
endocannabinoids. CBI receptors are present in areas that 
modulate pain transmission, and cannabinoids appear to 
act at both spinal and supraspinal levels to produce analge
sia.24•43 Furthermore, endocannabinoids may have anal
gesic activities by modulation of pain signals in both as
cending and descending pathways, by direct spinal action, 
or by actions on peripheral nerves.44

•
46 In contrast, low lev

els of CB1 in brain stem respiratory centers may lead to a 
low risk of respiratory depression and a high therapeutic 
index of marijuana.8 This finding presents several potential 
targets for drug development. 

CANNABINOID DRUG DEVELOPMENT 

Several cannabimimetic agents have been developed; 
however, few have been studied in humans. Ajulemic acid 
(CT-3) is an analog of one metabolite of THC and has 
shown promise as an analgesic without psychoactive ef
fects. 47•48 CT-3 has been studied in humans and, in those 
studies, had a more tolerable side effect profile compared 
with THC. Preliminary studies of CT-3 suggest that it may 
have antiinflammatory activity similar to that of 
NSA1Ds.49.S0 Experimental dosing at supratherapeutic dos
es in rats did not produce gastrointestinal adverse effects as 
NSAIDs do, which may prove to be a therapeutic advan
tage over traditional antiinflammatory agents such as 
NSAIDs or corticosteroids.51 CT-3 has low binding affmity 
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for CBl and CB2; hence, its primary therapeutic actions ap
pear to be due to interactions at other sites yet unknown.48,5° 

Other cannabinoids have been developed for use as 
analgesics. Levonantradol, a synthetic cannabinoid devel
oped by Pfizer, was found to be approximately equivalent in 
efficacy to codeine 60-120 mg, but was not approved for use 
due to its adverse effect profile.1.s2 Levonantradol was found 
to produce dysphoria, somnolence, hallucinations, "weird 
dreams," confusion, nervousness, and apprehension in early 
trials assessing its efficacy as an analgesic and antiemetic.52,53 

HU-210 and HU-211 (also called dexanabinol) are THC 
analogs that differ from each other only in their enan
tiomeric configuration.7 This difference in conformation 
makes HU-210 an effective, but extremely psychoactive 
analgesic, while HU-211 is completely devoid of psy
choactive properties. HU-211 does not bind to cannabinoid 
receptors and has been found to produce N-methyl-D-as
partate receptor antagonism in animal models.54 HU-211 
substantially lowers tumor necrosis factor-alpha levels 
both in vivo55 and in vitro56 and is being studied for poten
tial use in traumatic head injury and neurodegenerative 
diseases.57•58 In rat and gerbil models of ischemia and 
closed head injury, HU-211 has been shown to improve 
neurologic status and recovery of motor and memory func
tions, as well as protect the blood-brain barrier and attenu
ate the development of cerebral edema.59

•60 HU-211 reduced 
mortality and hypotension in a mouse model of septic shock 
primarily by reducing tumor necrosis factor-alpha and nitric 
oxide levels.56 

There has been some preclinical drug development tar
geting endocannabinoid metabolism. Reuptake inhibitors 
of endocannabinoids have been developed, some of which 
also bind to the CBl receptor. Reuptake inhibition pre
vents intracellular metabolism and allows for the endo
cannabinoid to remain active extracellularly. Binding to the 
CBl receptor may also block receptor activity, thus poten
tially blocking the response of CBl agonism. For example, 
AM 404 is a synthetic fatty acid in development that inhibits 
the anandamide transporter and has very low affinity for 
CBl receptors.61 Other potential targets for interference with 
endocannabinoid metabolism would act through FAAH in
hibition. Arachidonyl trifluoromethyl ketone (Arach-CF3) is 
an amidase inhibitor that is relatively selective and potent 
and does not bind to CBl receptors with high affinity.62 

Methyl-arachidonyl fluorophosphonate is approximately 
1000 times more potent than Arach-CF3 as an amidase in
hibitor, but also binds irreversibly to the CBI receptor, 
making it less useful as an analgesic agent.63 

ANIMAL MODELS OF CANNABINOID ANALGESIA 

Cannabinoids have been shown to influence a myriad of 
organ systems in rodents, including the central nervous, 
immune, cardiovascular, reproductive, visual, respiratory, 

and gastrointestinal systems.15 Additionally, there has been 
a wealth of research in animal models supporting cannabi
noid analgesia.6

•
8

•
15

•
19 Animal evidence has suggested that 

cannabinoids may be effective for both acute and chronic 
pain.6

•
46

•
64 Some promising studies using rodent models 

have demonstrated some analgesic potential of metabolic 
enzyme inhibitors, such as AM 374, and transporter in
hibitors, such as AM 404.15

•65•66 To our knowledge, as of 
August 2005, there have been no studies in humans using 
FAAH inhibitors or anandamide transporter inhibitors. 

Two other agents in development have had promising 
results in animal models of pain. WIN-55,212-2 is a mixed 
CB1/CB2 agonist that preferentially agonizes the CB2 re
ceptor. WIN-55,212-2 has shown promise as an effective 
analgesic in rodent models of pain both topically and sys
temically.67•68 AM 1241 has been studied as a potential 
agent for the treatment of peripherally mediated neuro
pathic pain.69

•70 AM 1241 is a CB2 selective agonist that 
has demonstrated antinociceptive effects without central 
nervous system adverse effects in rats and mice. 

Human Studies of Cannabinoid Agonists 

A review of the efficacy of cannabinoid agonists for 
pain evaluated 9 trials involving 222 humans and conclud
ed that these agents are not ready for widespread clinical 
use for analgesia.18 Most of the investigations were single
dose studies, and several different cannabinoid agonists 
were represented (Table 2). Findings also showed that oral 
THC in doses of 5-20 mg and intramuscular levonantradol 
in doses of 0.5-3 mg were approximately equivalent to 
codeine 60-120 mg. Additionally, adverse effects of mild to 
moderate severity were noted in almost all patients who 
used cannabinoid agonists for analgesia, including feelings 
of euphoria/dysphoria, dry mouth, and drowsiness (Table 3). 

COMMERCIALLY AVAILABLE CANNABINOIDS 

As of this writing, there are 3 cannabinoid agonists cur
rently available on the international market: dronabinol, 
nabilone, and a cannabis medicinal extract (CME). Dron
abinol is synthetically manufactured THC and is available 
in the US as a Schedule III controlled substance indicated 
for use as an appetite stimulant in patients with HIV or for 
chemotherapy-induced nausea and vomiting. Nabilone is a 
THC analog and is available in Switzerland, the UK, and 
Canada. Nabilone is indicated only for chemotherapy-in
duced nausea and vomiting, but there have been case re
ports of its successful use for pain and spasticity associated 
with multiple sclerosis. 71 CME was approved in Canada in 
April 2005 with the indication of adjunctive treatment for 
symptomatic relief of neuropathic pain in adults with mul
tiple sclerosis. It is a sublingual whole-plant extract that 
contains a 1:1 ratio of THC and CBD. 
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DronabinoI 

Dronabinol has been studied for use as an analgesic, but 
results have been disappointing due to the incidence of ad
verse effects at therapeutic doses (fable 3).72•73 In one clini
cal trial, THC 5 mg was found to be about as effective as 
codeine 60 mg.74 Other studies have found THC to be 
more effective than placebo for analgesia, but less effective 
than morphine.72•73 

One study compared oral THC with morphine in experi
mentally induced pain and found that THC did not have 
significant analgesic effects in any of the pain conditions 
tested.73 The pain tests that were conducted were pressure 
(induced on the fingers by an electronic pressure algome
ter), heat applied to the forearm, 2-minute cold immersion 
test, and transcutaneous electrical stimulation. In this study, 
morphine was only marginally better than placebo or no 
different from placebo in most of the tests, and adverse ef
fect proftles were similar between morphine and THC. 
Adding morphine to THC did seem to decrease the eupho
ria associated with THC. These results may not translate to 
clinical practice, as experimentally induced pain in healthy 
volunteers may not adequately measure the analgesic effi
cacy of THC in patients with acute or chronic pain. 

In another study of THC for use in postoperative pain, 
THC 5 mg was no better than placebo as an analgesic.72 

This was a single-dose trial in 40 women who underwent 
elective abdominal hysterectomy. The primary outcome 
was sum of the pain intensity differences over a 6-hour pe
riod and time to rescue analgesia. In this study, patients re
ported an increased awareness of their surroundings with 
THC, but there were no other differences in adverse ef
fects. A single dose of 5 mg is lower than that used in sev

eral other studies, and the lack of effect may indicate that 
this dose is too low for use in postoperative pain.73-75 The 
lack of adverse effects, however, suggests that THC may 
have an acceptable adverse effect proftle at lower doses. 

A 6-week, single-patient, double-blind, placebo-con
trolled, crossover study using an extract containing THC, 
CBD, and cannabinol in a patient with familial Mediter
ranean fever showed a significant morphine-sparing effect 
in favor of the THC extract.75 Capsules containing an ex
tract of cannabis, standardized to contain 10 mg of THC 
per capsule, were administered 5 times per day during each 
active treatment phase (2 wk of active treatment, 2 wk of 
placebo). Pain scores as reported on a visual analog scale 
(VAS) were 4.8-6.2 cm during active treatment and 
5.5-6.1 cm during placebo treatment (p = 0.3); however, 
the patient consumed 170 mg of morphine as escape anal
gesia during the active treatment periods compared with 
410 mg of morphine during the placebo periods (p < 

0.001). Assessment of adverse effects was complicated by 
nausea and vomiting that occurred throughout the study. 

Interpretation of the results of this report is difficult be
cause the patient had self-administered cannabis prior to the 
study to relieve his pain. It was also noted that the patient was 
able to determine which treatment he was receiving during 
the first 4 weeks of the trial. The significant decrease in the 
use of escape analgesia during treatment with THC suggests 
that the cannabis extract did produce analgesia.1s 

Whole-Plant Cannabis Extracts 

In 1999, CMEs became available in Germany, Switzer
land, the UK, and Canada for research.76 These extracts are 
available from GW Pharmaceuticals Ltd. in England as 

Table 2. Clinical Trials with Cannabinoid Agonists 

Drug N Outcomes Comments 

THC74 36 high dose: THC 20 mg or codeine 120 mg pain reduction > placebo (p < 0.05) THC 20 mg highly sedating, 
low dose: THC 10 mg or codeine 60 mg not significantly better than placebo associated with dose-limiting effects 
no statistically significant differences in pain reduction between codeine and THC 

THC73 12 THC 20 mg not significantly better than placebo in any test experimentally induced pain model 
THC/morphine sulfate better than placebo in TENS and cold tests 
morphine sulfate better than placebo in pressure, cold, and TENS tests 

THC72 40 no differences in mean SPID at 6 h or time to rescue analgesia between THC postoperative pain 
5 mg and placebo groups 

CME78 24 pain relief associated with both THC 2.5-120 mg/day and CBD superior to placebo intoxication highest with THC 
THC and THC:CBD better than placebo for spasm on VAS 

CME79 34 THC and THC:CBD better than placebo for 2 main symptoms median THC daily dose during treatment: 
all CME improved quality of sleep 18-20 mg 

CME80 48 mean pain severity and sleep measures significantly improved with CME NNT of 3 to reduce pain by 1 box• 
NNT of 9 for 30% pain reduction with 
THC:CBDCME 

CT-347 21 CT-3 40 and 80 mg/day significantly reduced VAS and VRS ratings vs placebo 80 mg did not increase analgesia or 
adverse effects 

CBD = cannabidiol; CME = can.nabis medicinal ex.tract; CT-3 = ajulemic acid; NNT = number needed to treat; SPID = summed pain intensity difference; 
TE~S = transcu~aneo~s elec'.ncal nerve st1mulat1on; THC = delta-9-tetrahydrocannabinol; VAS = visual analog scale; VRS = verbal rating scale. 
•using an 11 -point ordinal pain severity scale. 
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high-THC, high-CBD, or 1:1 THC:CBD sublingual for
mulations.76 The THC:CBD combination extract was re
cently approved for use in Canada and is under considera

77tion in the UK for approval for commercial use. 
Three recent studies have compared sublingual CME 

with placebo for treatment of pain.78-80 These studies used 
high-THC, high-CBD, 1:1 THC:CBD, and placebo sublin
gual sprays. Standardized extracts contained THC 2.5 mg, 
CBD 2.5 mg, or THC 2.7 mg/CBD 2.5 mg {1:1 THC: 
CBD). The sublingual dosage form allows for dose titra
tion to analgesic effect balanced with avoidance of adverse 
effects associated with fixed-dose oral forms. The studies 
found significant improvements in pain and sleep scores 
for CME compared with placebo, but there were some 
variations in symptom relief and adverse effect profiles be
tween the different CME formulations. When patients 
were taking THC containing CME, drowsiness and eupho
ria/dysphoria were more common.79 These were very 
small studies with other limitations in design, such as vari-

Table 3. Adverse Effects Occurring More Frequently with 
Cannabinoids than with Placebo 

Drug Adverse Effect 
Frequenc~ vs 
placebo %) 

THC74,a ataxia 29 and 44 vs 9 

blurred vision 41 and65vs9 

dizziness 59 and 97 vs 26 
dry mouth 74 and 76 vs 35 
increased appetite 26 and 21 vs 9 
mental clouding 32 and 53 vs 18 

sedation 71 and 94 vs 29 

THC73 anxiety 33 vs 0 

dry mouth 100 vs 42 

euphoria 75 vs 8 
hallucinations 50vs0 
vertigo 92 VS 25 

THC:CBD CME78 cough 5 vs 0 

impaired balance 5 vs 0 

sleepiness 10vs 5 

THC:CBD CME79 drowsiness 58 vs 33 
dry mouth 83 vs 46 

dysphoria/euphoria 50vs 4 

THC:CBD CME80 dizziness 19 vs 8 

dysgeusia 21 vs 2 

feeling drunk 8vs0 

somnolence 15 vs 10 

CT-347,b dizziness NR 
dry mouth 
increased pain 

sweating 
tiredness 
trouble concentrating 

CT-3 =ajulemic acid; THC =delta-9-tetrahydrocannabinol; THC:CBD 
CME = tetrahydrocannabinol:cannabidiol cannabis medicinal extract. 
•10- and 20-mg doses, respectively; statistical significance not report
ed. 

bfrequency not reported; occurred more frequently with CT-3 than with 
placebo. 

ability in dosing of CME; however, they provide promis
ing preliminary results for a delivery method of cannabi
noids that may be both tolerable and efficacious. 

An exploratory, randomized, double-blind, placebo-con
trolled, crossover trial using 24 patients with chronic neuro
logic diagnoses evaluated the effect of CME on patient
identified target symptoms.78 In this trial, patients received 
high-THC, high-CBD, 1:1 THC:CBD, or placebo CME for 
2-week treatment periods. Patients were asked to identify 5 
troublesome symptoms and rate them on a VAS daily dur
ing the treatment periods. The VAS scores ranged from Oto 
100, with O representing worst possible and 100 represent
ing best possible for each target symptom. Each subject 
was allowed to titrate the CME dose to optimal effect with
out intolerable adverse effects, thus complicating interpreta
tion of the efficacy of the CME. CBD and THC significant
ly improved ratings of pain compared with placebo (VAS 
scores 54.8, 54.6, and 44.5, respectively; p < 0.05). THC 
and THC:CBD also improved ratings of spasm compared 
with placebo (VAS scores 58.4, 55.8, and 47.3, respective
ly). These results are difficult to interpret, as patients were 
able to select symptoms to rate, as well as titrate their doses. 

A similarly designed study evaluated CME in 34 pa
tients with chronic, stable pain who were poorly respon
sive to other treatments.79 This randomized, double-blind, 
placebo-controlled, crossover trial used high-THC, high
CBD, 1:1 THC:CBD, and placebo CME. Patients selected 
their 2 worst symptoms on which to record daily VAS rat
ings. Patients also titrated their CME doses, resulting in a 
range of 1-8 sprays per dose. There were significant im
provements in the ratings of the 2 self-selected symptoms 
with THC and THC:CBD. Again, interpretation of these 
results is complicated by the lack of standardization of 
dosing regimen and symptom ratings. 

Efficacy of high-THC and THC:CBD CME was evalu
ated in 48 patients with pain resulting from brachia! plexus 
injury.80 This randomized, double-blind, placebo-con
trolled, crossover study consisted of three 14-day treat
ment periods. The primary measure of efficacy in this trial 
was a standard, 11 point, ordinal pain severity scale ranging 
from zero (best imaginable) to 10 (worst imaginable), record
ed by marking one of a row of boxes labeled 0-10. Clinical 
significance was established as a reduction ofpain score of 2 
boxes compared with placebo. Neither the THC: CBD nor 
high-THC CME reached the a priori assumed level for clini
cal significance. THC:CBD CME compared with placebo re
duced the pain rating by 0.58 boxes, while high-THC CME 
reduced the pain rating by 0.64 boxes (p =0.005 and 0.002, 
respectively). Based on these results, the authors calculated a 
number needed to treat (NNT) of 3 to reduce pain ratings by 
1 box and an NNT of 9 to reduce pain ratings by 30% with 
THC:CBD CME. No serious adverse events occurred during 
this study, although more adverse events were reported dur
ing the active treatment periods (Table 3). 

256 • The Annals ofPharmacotherapy • 2006 February, Volume 40 www.theannals.com 

http:www.theannals.com
http:injury.80
http:treatments.79
http:symptoms.78
http:common.79
http:mulations.76


Cannabinoid Analgesia in Chronic Pain 

CANNABINOIDS IN DEVELOPMENT 

A recent, double-blind, placebo-controlled, crossover 
trial in 21 patients with chronic neuropathic pain found 
CT-3 to be more effective than placebo for pain.47 The 
study design included two 1-week treatment periods (CT-3 
or placebo) separated by a 1-week washout period. During 
the active treatment week, a 40 mg daily dose was taken 
for the first 4 days, followed by 80 mg/day during the fol
lowing 3 days. The 80 mg dose did not provide any more 
analgesia than the 40 mg dose in this study, but also did not 
increase the incidence of adverse effects. Patients reported 
significantly more adverse events during the CT-3 treatment 
period (p =0.02), although frequencies of specific adverse ef
fects were not reported. The most common adverse effects 
were tiredness and dry mouth, but also included trouble con
centrating, dizziness, sweating, and increased pain. Only 2 
patients dropped out of the trial: one during active treatment 
and one during placebo treatment. The duration of treatment 
during this study was very short; therefore, long-term effica
cy could not be assessed. Future clinical studies with this 
drug are warranted to confirm these results and further inves
tigate appropriate dosing for optimal effect. 

Clinical Impact of Recent Trial Evidence 

Initial studies using the currently available cannabinoid 
agonists have shown promise for additional analgesic op
tions. The growing body of research regarding the use of 
cannabinoid agonists suggests that these agents may be
come important additions to medical practice. At this time, 
there are not sufficient data to support widespread use of 
the currently available agents for analgesia. The cannabi
noids that have at this time undergone human trials (dro
nabinol, nabilone, CT-3, CME) may eventually be useful 
as adjunctive agents for the treatment of pain as their phys
iological roles are more clearly identified. Studies have 
shown that dronabinol and CMEs may have dose-limiting 
adverse effects at the potential analgesic doses. CT-3 may 
prove to be tolerable at analgesic doses; however, further 
studies are needed with this agent. 

Cannabinoids as novel therapeutic targets have the po
tential to be additional therapeutic options for the treatment 
of chronic pain for some patients. Additionally, there are sev
eral potential targets for future cannabinoid drug develop
ment: (1) specific spinal or peripherally acting cannabi
noids,81 (2) FAAH or transporter inhibitors,61•62 (3) develop
ment of alternative delivery methods such as inhaled or 
intranasal dosage forms, and (4) identification of any addi
tional cannabinoid receptors and associated receptor activity. 

The primary drawback to the use of cannabinoid ago
nists in clinical practice is the unfavorable adverse effect 
profile seen in most trials to date. The most troubling ad

verse effects have been euphoria/dysphoria, sedation, and 
mental clouding (Table 3). A large proportion of patients 
experience adverse effects when using cannabinoid ago
nists. CT-3 has shown the most favorable adverse effect 
profile thus far and may prove to be the first canna
bimimetic agent whose therapeutic efficacy outweighs the 
adverse effect profile, although larger studies are necessary 
to confirm the results of the initial human study conducted 
with this agent. Some of the cannabinoids in development, 
such as HU-211 and AM 1241, may prove to have more 
desirable adverse effect profiles as results of human studies 
become available. 

Summary 

There is a need for more effective treatments of chronic 
and neuropathic pain conditions because current treat
ments are ineffective or intolerable for a large number of 
patients with these conditions. Cannabinoids have shown 
promise for use in chronic pain conditions, especially with 
the newer synthetic agents that have shown more favorable 
adverse effect profiles in preliminary studies. 

Pain is a multidimensional phenomenon involving sen
sory, emotional, and physical components. There is no sin
gle pharmaceutical target for pain control. Pain manage
ment often requires a polypharmaceutical approach to 
treatment, and cannabinoid agonists could provide addi
tional options. The older agents, dronabinol and nabilone, 
have considerable drawbacks associated with their use, 
and further drug development is warranted. CT-3 and 
CMEs have shown efficacy in preliminary findings and 
comparatively may have a more tolerable adverse effect 
profile. As human studies become available, other 
cannabinoid agonists, such as WIN-55,212-2, HU-211, 
and AM 1241, may prove to be effective analgesics with
out the significant dose-limiting adverse effects associated 
with dronabinol and nabilone. New drugs that could inhibit 
degradation or block reuptake of endocannabinoids could 
potentially become effective analgesic agents. 

There has been tremendous progress in our understand
ing of the physiology and pharmacology of the endo
cannabinoid system in recent years. Currently, the clinical 
application of cannabinoids for management of chronic 
pain is not clear. The available agents do not provide a 
clear distinction of analgesic benefit given their adverse ef
fect profiles. Research into the development of potential 
cannabinoid agents with better analgesia to adverse effect 
profiles may provide future therapeutic options for the 
treatment of pain. Additionally, a better understanding of 
which patient populations may receive the most benefit 
from cannabinoid agonists is needed to help determine the 
potential effectiveness of these medications and their clini
cal application. 
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EXTRACTO 

OBJETIVO: Revisar la literatura concerniente a la flsiologia del sistema 
end6geno de cannabinoides, el desarrollo actual de agonlstas de 
cannabis coma agentes farmacol6gicos, y la investigaci6n clfnica sabre 
el uso de agonistas de cannabis en el manejo del dolor. 

FUENTE DE DATOS: Se identiflcaron artlculos a traves del MEDLINE 
(1966----agosto de 2005) usando las palabras clave cannabis, 
cannabinoide, cannabi*, canabidlol, nabilone, THC, dolor, y analgesia. 
No se establecieron limites a las condiciones de busqueda. Se 
obtuvieron referencias adicionales de las bibliograflas de las articulos 
seleccionados. 

SELECCI6N DE ESTUDIOS Y EXTRACCI6N DE DATOS: Se seleccionaron 
estudios sabre las agonistas de cannabis en el manejo del dolor. Los 
estudios no fueron limitados par el tipo de dolor o la etiologia. Se 
incluyeron estudios y articulos de reVisi6n usando modelos de animales 
y articulos sabre la fisiologia y farmacologia del sistema end6geno de 
cannabinoides. 

siNTEs1s DE DATOS: El descubrimiento de receptores de cannabis y 
sustratos end6genos para estos receptores ha llevado a un aumento en el 
desarrollo de agonistas de cannabis coma agentes farmacol6gicos. 
Recientemente, se han desarrollado agentes que imitan el cannabis y que 
han sido asociados a menos efectos slstemicos que el delta-9-tetrahidro
canabinol. Esto incluye el desarrollo de extractos de cannabis para 
prop6sitos mediclnales mediante adrninistraci6n sublingual (aprobado 
en Canada} y que ha demostrado resultados positivos en el manejo del 
dolor en humanos. Ademas, ha habido varios cannabinoides slnteticos 
estudiados en humanos, incluyendo 2 agonistas comercialmente 
disponibles en el mercado Internacional. 

CONCLUSIONES: Los cannabinoides proveen una alternativa potencial 
para el manejo del dolor mediante un mecanlsmo novel. El manejo del 
dolor cr6nico frecuentemente requiere del uso de multiples agentes 
farmacol6gicos, y las cannabinoides representan una adici6n potencial 
al arsenal de opciones terapeuticas. 

Mitchell Nazario 

RESUME 

OBJECTIF: Reviser Ia litterature portent sur la physiologie du systeme des 
endocannabinoides, l' etat du developpement des agonistes des 
recepteurs cannabino'ides et l'etat de la recherche sur ces agonistes 
cannabinoides comme analgesiques. 

SOURCE DE L'INFORMATION: Les articles pertinents ont ete identifies par 
une recherche sur MEDLINE (1966----aoilt 2005} al'aide des mots des 
suivants: cannabis, cannabinoid, cannabi*, cannabidiol, nabilone, THC, 
pain, et analgesia. Aucune autre borne de recherche a ete utilisee. Des 
references additionnelles ant ete identiflees dans les bibliographies des 
articles cites. 

SELECTION DES ETUDES EI EXTRACTION DE L'INFORMATION: Les etudes 
portant sur I 'utilisation des agonistes cannabino'ides dans le traitement de 
la douleur ant ete selectionnees. Les etudes n'etaient pas selectionnees 
selon le type de douleur ou son etiologie. Les publications de donnees 
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animales ont aussi ete retenues. Entin, les auteurs ont aussi revise les 
etudes de physiologie ou de pharrnacologie du systeme des 
endocannabinoi:des. 
SYNTHESE DE L'INFORMATION: La decouverte de recepteurs cannabinoi:des 
et de ligands endogenes pour ces recepteurs a conduit au developpement 
d'agonistes pharmacologiques. Les recents developpements d'agent 
cannabimimetique ont permis une reduction des effets indesirables 
systemiques par rapport au delta-9-tetrahydrocannabinol, comme par 
exemple l'extrait de cannabis utilise ades fins medicales par voie 
sublinguale (approuve dans Canada) qui semble un analgesique 
prometteur. Plusieurs autres cannabinoi:des synthetiques ont ete etuclies 

chez l'humain, et 2 de ces agonistes sont disponibles sur le marche 
international. 


CONCLUSIONS: Les cannabinol'des constituent une nouvelle modalite 

analgesique dotee d'un mecanisme d'action nouveau et distinct. La· 

douleur chronique necessite souvent une approche pharrnacologique 

multiple, et les cannabinol'des constituent une addition potentielle a 

!'arsenal therapeutique. 
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