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MARIJUANA FOR MS? SUBJECTIVE BENEFITS

British researchers found mixed evidence about the
value of cannabis-derived treatments for persons with
multiple sclerosis (MS) but concluded that such treat-
ment may be of benefit for some patients. In a 15-week
trial of more than 600 patients, the investigators exam-
ined whether cannabinoids reduced spasticity in per-
sons with MS and assessed the drug’s effect on general
well-being in relation to other symptoms. Though the
investigators reported little objective evidence of
cannabis’ benefits—there was no overall change in
spasticity between the treatment group and the placebo
group—they did state that, subjectively, a majority of
patients felt cannabis improved some of their symp-
toms. “Patients experienced very few side effects ...
and given that how a patient feels is an important part
of improving health, cannabis-based treatments may
be of benefit to some patients,” they noted in the No-
vember 8 Lancet. 

Zajicek J, Fox P, Sanders H, et al. Cannabinoids for treatment of spasticity and other
symptoms related to multiple sclerosis (CAMS study): multicentre randomised
placebo-controlled trial.Lancet. 2003;362:1517-1526.

SMOKING—A RISK FACTOR FOR MS

Smoking is a risk factor for MS, according to a study
conducted in collaboration by researchers at Harvard
University Medical School in Boston and Bergen Uni-
versity College in Bergen, Norway. The authors ana-
lyzed data from a cohort of 22,312 persons living in
Hordaland, Norway, in 1997. A total of 87 persons
reported having MS. The risk of MS was higher
among smokers than nonsmokers (rate ratio, 1.81).
“Studies on how smoking interacts with disease on-
set may contribute to determining the causal agents
of [MS],” the researchers concluded in the October
28 Neurology. 

Riise T,Nortvedt MW, Ascherio A.Smoking is a risk factor for multiple sclerosis.Neu-
rology. 2003;61:1122-1124.

ANTIBODY DETECTION COULD
IDENTIFY THOSE MS PATIENTS WHO
DO NOT RESPOND TO TREATMENT

The detection of antibodies to interferon beta in pa-
tients with relapsing-remitting MS could be important
in identifying patients who do not respond well to in-
terferon beta therapy, according to Danish researchers.
Their findings could have implications for the provi-
sion of alternative drug therapies, they suggested in
the October 11 Lancet. 

In a study designed to assess the clinical effect of
neutralizing antibodies in patients with relapsing-
remitting MS who were receiving interferon beta ther-
apy, the Danish Multiple Sclerosis Study Group found
that the patients developed neutralizing antibodies in-
dependent of age, sex, disease duration, and progres-
sion index at start of treatment. Relapse rates were sig-
nificantly higher during antibody-positive periods than
they were during antibody-negative periods, they noted.
When comparing the number of relapses in antibody-
positive versus antibody-negative periods, the investi-
gators found odds ratios of 1.51 to 1.58. Additionally,
the time to first relapse was significantly increased by
244 days in patients who were antibody-negative at 12
months. 

Sorensen PS, Ross C, Clemmesen KM, et al. Clinical importance of neutralising anti-
bodies against interferon beta in patients with relapsing-remitting multiple sclerosis.
Lancet. 2003;362:1184-1191.

MITOXANTRONE FOR MS

The report of the Therapeutics and Technology Assess-
ment Subcommittee of the American Academy of Neu-
rology considered the use of mitoxantrone in the treat-
ment of MS based on the results of a single phase III
trial. The drug received a Type B recommendation for
probable reduction of clinical attack rate and attack-
related MRI outcome in patients with relapsing MS,
and a Type B recommendation for a probable benefi-
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cial effect on disease progression in patients with MS
whose clinical condition is worsening. However, be-
cause of the potential for serious toxicity and because
the clinical benefits appear modest, the authors sug-
gested that additional phase III trials be conducted be-
fore mitoxantrone is widely recommended for the
treatment of patients with MS. The report was pub-
lished in the November 25 Neurology. 

Goodin DS, Arnason BG, Coyle PK, et al.The use of mitoxantrone (Novantrone) for
the treatment of multiple sclerosis: report of the Therapeutics and Technology As-
sessment Subcommittee of the American Academy of Neurology. Neurology.
2003;61:1332-1338.

NO LINK BETWEEN CHLAMYDIA
PNEUMONIAE AND MS

A prospective study published in the November An-
nals of Neurology determined that there is no correla-
tion between Chlamydia pneumoniae and multiple
sclerosis. Seventy-three patients with relapsing-remit-
ting MS were followed for a mean 1.7 years. The inves-
tigators tested the relationship between serologically
defined C pneumoniae infection periods and MS exac-
erbation rate. However, no association was found be-
tween the anti–C pneumoniae antibody and titers of
control antibodies, the researchers reported. 

Buljevac D,Verkooyen RP, Jacobs BC, et al. Chlamydia pneumoniae and the risk for ex-
acerbation in multiple sclerosis patients.Ann Neurol. 2003;54:828-831.

MAYO CLINIC REPORTS ON
MS INCIDENCE AND PREVALENCE

The incidence and prevalence rates of MS in Olmsted
County, Minnesota, from 1985 to 2000 appear to have

been stable rather than increasing over the past 20
years, according to a report in the November 25 Neu-
rology. Researchers from the Mayo Clinic in Rochester,
Minnesota, identified all cases of MS in Olmsted Coun-
ty from 1985 to 2000 and adjusted these results for age
and sex to account for shifts in the population struc-
ture. The raw prevalence of MS was determined to be
177 per 100,000 on December 1, 2000, and the raw in-
cidence rate was 7.5 per 100,000 person-years at risk
from 1985 to 2000—prevalence rates the investigators
termed stable in contrast to suggestions that increasing
prevalence seen over the last 100 years was a result of
increasing incidence. 

Mayr WT, Pittock SJ, McClelland RL, et al. Incidence and prevalence of multiple scle-
rosis in Olmsted County,Minnesota,1985–2000.Neurology. 2003;61:1373-1377.

CONTRAST LETTER ACUITY TEST
IDENTIFIES BINOCULAR
DYSFUNCTION IN MS

Binocular contrast letter acuity testing was performed
in patients with MS and disease-free control subjects
to identify binocular vision dysfunction in MS. The
researchers found that contrast letter acuity (Sloan
charts) and contrast sensitivity (Pelli-Robson chart)
testing demonstrated the greatest capacity to distin-
guish patients with MS from controls. Sloan chart
testing also captured unique aspects of neurologic
dysfunction not captured by current Expanded Dis-
ability Status Scale or Multiple Sclerosis Functional
Composite components, they noted in the November
25 Neurology. MS

Balcer LJ, Baier ML, Cohen JA, et al. Contrast letter acuity as a visual component for
the Multiple Sclerosis Functional Composite.Neurology. 2003;61:1367-1373.
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A mong the plethora of multiple sclerosis
(MS) therapies defined as “complementary
and alternative,” marijuana is quintessen-

tial.1,2 The pharmacology is intriguing, some of the
clinical data are suggestive, and important issues are
raised about the roles that individuals, health care
providers, and the law play in clinical decision mak-
ing. These factors sometimes collide and can lead to
excessively “pro” and “con” opinions and to misuse
and abuse of the limited scientific and clinical data.
In the field of MS, there are few single topics that
provoke such diverse scientific, clinical, ethical, and
legal questions.

There have been remarkable advances recently in
the understanding of the pharmacology of marijuana
and its active constituents, cannabinoids, which in-
clude ∆9–tetrahydrocannabinol (THC). Interestingly,
the sequence of discoveries in cannabinoid research in
the 1990s parallels that in opiate research in the 1970s. 

Two types of cannabinoid receptors—cannabinoid
1 (CB1) and cannabinoid 2 (CB2)—have been identi-
fied. CB1 receptors are present in the central nervous
system (CNS) and CB2 receptors are located on
leukocytes and other peripheral cells. The identifica-
tion of CB1 receptors was followed by the discovery
of endogenous cannabinoids, “endocannabinoids,”
which include anandamide and 2-arachidonylglyc-
erol (2-AG).3-5 When excitatory or inhibitory neu-
rons fire excessively, endocannabinoids are released
and act presynaptically within discrete microenvi-
ronments to decrease neurotransmitter release and
suppress neuronal excitability.4,6,7 In this manner,
cannabinoids are essential components of an “on-
demand” defense system that protects against exces-
sive neuronal activity. Given this underlying phar-
macology, one could hypothesize that CB1 receptors

in specific brain regions are involved in some MS
symptoms, including spasticity and pain. 

In addition to these effects on neuronal activity,
cannabinoids are immunomodulatory and neuropro-
tective. CB2 receptors are present on T cells and
macrophages, and cannabinoids exert mild immuno-
suppressive effects.8,9 In the CNS, cannabinoids may
be neuroprotective by CB1 receptor–mediated inhibi-
tion of excitotoxic injury6 and by non–cannabinoid
receptor–mediated antioxidant effects.10 These im-
munomodulatory and neuroprotective effects of
cannabinoids could modify disease course in MS.

Is there an animal model or clinical evidence that
cannabinoids are actually involved in MS? At this
point, the data are limited and inconclusive.11-13 In
experimental allergic encephalomyelitis, some MS
symptoms, including spasticity and tremor, are im-
proved with cannabinoid agonists and worsened
with cannabinoid antagonists.14 In addition, high
doses of cannabinoids suppress experimental allergic
encephalomyelitis clinically and histologically.8,9

One type of study in this area involves surveys of
smoked marijuana use in people with MS. In this is-
sue of the International Journal of MS Care, Linassi
and Hader reported the results of a survey sent to
250 patients with MS in Saskatchewan.15 Surveys
with a comparable design have been reported by
Page et al16 and by Consroe et al.17 There are simi-
larities between the results of all of these surveys.
The surveys of Linassi and Hader and Page et al
found that approximately 15% of people with MS
smoke marijuana as a treatment for MS and that,
among those who smoke marijuana, about one third
smoke it on a daily basis. Linassi and Hader noted
that the MS symptoms most commonly reported to
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BACKGROUND

An interest in the use of complementary therapies to
treat chronic disorders has recently become appar-
ent as individuals have become dissatisfied with
conventional, often ineffective, therapeutic regimes.
This has prompted a number of studies that have in-
vestigated the potential benefits of complementary
therapies including, in particular, the use of mari-
juana for medicinal purposes. The interest in the
medicinal properties of marijuana in the treatment
of spasticity and spinal cord injury is not new; it can
be traced to the 19th century.1 Reference to its use
by the Chinese in the fifth century BC is available in

a written account.2 Recently, the federal government
of Canada responded to pressure from lobby groups
by providing funding for research into the benefits
of marijuana use. This follows in the footsteps of
several US state legislatures that considered laws to
legalize the use of marijuana for medical purposes.3

This was done despite conclusions made by the Na-
tional Academy of Sciences/Institute of Medicine in
1999 that the medical effects of marijuana are “gen-
erally modest” and that most symptoms for which
benefits can be claimed “can be treated more effec-
tively by medicines already available.” The Multiple
Sclerosis Society supports this view by stating that
the current information is largely anecdotal.4 Given

Dissatisfaction with conventional treatments has led to increasing awareness of complementary therapies. To
study the use and effects of marijuana in multiple sclerosis (MS), an anonymous questionnaire was sent to 250
randomly selected MS patients from Saskatchewan asking about course of the disease, symptoms, complementary
therapy use, and details of past or present marijuana usage. Of the168 respondents, 36% had smoked marijua-
na.The incidence of marijuana use for the symptoms of MS was 15%. (A total of 15% used marijuana as
treatment for symptoms of MS.) Symptoms that improved included spasticity at sleep onset (58%), weight loss
(58%), spasticity when walking (47%), depression (45%), spasms at night (43%), and muscle pain (41%).
Statistical significance was not achieved because of the small number of respondents (25 of 168) who smoked
marijuana.

This small number of cannabis users provides some indication of potential symptomatic relief in MS.The ef-
fects of marijuana appear to modestly benefit symptoms of spasticity, pain, and depression.These data support
the proposal for a controlled randomized trial to evaluate the beneficial effects of marijuana in MS. (Int J MS
Care. 2003;6:139-147)
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the controversy that exists, a study of the perceived
benefits of marijuana on the management of symp-
toms related to MS in patients in Saskatchewan was
conducted to further clarify this important issue.

LITERATURE REVIEW

Marijuana is a Spanish word used to describe the
leaves and flowering tops from the plant Cannabis sati-
va.5 Early animal studies into the effects of cannabi-
noids on the brain and nervous system demonstrated
their ability to interrupt certain neuronal transmissions
related to spasticity.6

It has also been used
as a treatment for
carpal tunnel syn-
drome.7 The bulk of
the literature on mari-
juana research in hu-
mans began in the
early 1980s and con-
tinues to the present.
By far the most re-
search on tetrahydro-
cannabinol (THC) re-
lates to its antiemetic
properties. Other areas of study include treatment for
glaucoma, pain, anxiety, insomnia, cerebral ischemia,
and perhaps more pertinently, MS, spasticity, and ap-
petite stimulation.8-13

CHEMISTRY

∆-9-THC is the major active ingredient in marijuana.
It is available in Canada as the prescription drug
Marinol® (dronabinol) and in the US as Nabilone.
Crude marijuana contains approximately 480 sub-
stances; THC is one of 66 cannabinoid constituents
of marijuana.14 It is usually smoked or taken as an
herbal preparation. Cannabinoid receptors are found
in the brain (CB1) and peripherally (CB2).

15 The CB1
receptor is most abundant in the substantia nigra,
pars reticulata, globus pallidus, cerebellum, and
hippocampus. Interestingly, endogenous CB1-recep-
tor ligands, notably anandamide, have been found
in the hippocampus, thalamus, and striatum.16 The
spasmolytic and analgesic effects of ∆-9-THC may
be mediated by enhancing gamma-aminobutyric
acid (GABA) function and more specifically

GABAB.17 It is thought that CB1-receptor agonists
can reduce transmitter release via decreasing calci-
um-channel conductance.18

SYMPTOM TREATMENT
WITH INHALED MARIJUANA

Anecdotal reports and case reports suggest that THC
may benefit MS patients with spasticity.19 Two anony-
mous surveys involving 10 and 43 spinal cord–injured
patients respectively, showed a relative decrease in
spasticity, tremor, and pain.20,21 Consroe et al studied

the perceived effects
of smoked cannabis
on patients with MS.
They found that 97%
(n = 114) of the pa-
tients studied noted
improvement in spas-
ticity at sleep onset,
followed by myalgia
(96%), spasticity
when awaking dur-
ing the night (93%),
depression (91%),
anxiety (90%), spas-

ticity when waking in the morning (89%), and spas-
ticity when walking (88%).22 In one open-label study,
one patient demonstrated decreased spasticity, tremor,
and ataxia.23 An attempt to control for confounding
factors was made by a double-blind placebo-con-
trolled study involving 10 patients.24 It showed that
posture and balance were negatively affected by the
treatment and were worse than at baseline. These
findings are consistent with the side-effect profile of
marijuana seen by other researchers.25 Greenberg et al
found that smoking marijuana increased postural
tracking errors in both the patients and normal control
subjects with both eyes open or closed.26

SYMPTOM TREATMENT
WITH ENTERALLY
ADMINISTERED MARIJUANA

The previously cited studies examined the clinical
effects of smoked marijuana. It would be difficult to
control for bias by blinding in these studies given
marijuana’s strong clinical side effects. Five studies
have looked at the therapeutic benefits of oral (ver-
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sus smoked) THC on MS patients. A double-blind
placebo-controlled trial (nine patients) found a de-
crease in spasticity.27 In a single-blind placebo-con-
trolled trial (eight patients), two out of eight pa-
tients experienced less tremor.28 Escalating doses of
THC in the range of 2.5 to 15 mg were used in one
double-blind placebo-controlled trial (13 pa-
tients).29 Subjective ratings of spasticity and side ef-
fects were completed and semiquantitative neuro-
logical examinations were performed. At doses
greater than 7.5 mg there was significant improve-
ment in patient ratings of spasticity compared to
placebo. An open-label trial (one MS and one spinal
cord injury patient) resulted in both decreased spas-
ticity and rigidity.30 Using whole-plant cannabis
medicinal extracts administered by sublingual spray,
Wade et al showed statistical improvement in neuro-
genic symptoms related to pain, spasm, spasticity,
appetite, and sleep.31 These findings were not sup-
ported by Killestein et al, who conducted a random-
ized, double-blind, placebo-controlled, twofold
crossover study in 16 patients with MS.32 The study
group presented with severe spasticity and was in-
vestigated with both oral THC and C sativa plant
extract. Compared with placebo, neither THC nor
plant-extract treatment reduced spasticity. Both
treatments worsened the participants’ global im-
pression.

A recent study showed that cannabinoid receptor
agonism using R(+)-WIN 55,212, ∆9-THC, and
methanandamide quantitatively reduced both
tremor and spasticity in mice with chronic relapsing
experimental allergic encephalomyelitis.33

APPETITE STIMULATION

Poor appetite is a common complaint of MS patients.
Several studies looked at appetite stimulation by THC
and focused specifically on patients with terminal
cancer and AIDS. The literature contains few studies
with objective data on either pure THC or crude mar-
ijuana for appetite stimulation. These issues are com-
plex, because even though increased appetite may
lead to weight gain, it is difficult to measure improve-
ments in appetite per se. In healthy subjects, inhaled
marijuana increases appetite and food intake.34 In
one prospective unblinded and uncontrolled study,
appetite improved in patients with terminal cancer
who received 2.5 mg bid of THC one hour before

meals.35 The results were confounded by a 22%
withdrawal rate due to cannabinoid toxicity. The rela-
tive benefits of oral and rectal THC were compared to
inhaled marijuana by Mattes et al.13 In this double-
blind placebo-controlled study, participants’ caloric
intake was no better with inhaled versus suppository
THC. They also found that THC plasma levels peaked
more quickly with inhaled versus suppository route.
Dronabinol was shown to increase appetite and pro-
duce weight gain in AIDS patients.36

METHODOLOGY

Two hundred fifty patients were surveyed with an
anonymous questionnaire. A questionnaire used in a
similar study22 of marijuana usage in MS patients in
the US and Europe was modified to reflect Canadian
influences. Modifications noted inclusion of drugs
more commonly used in Canada for spasticity and
pain control, as well as immune modulators. It con-
sisted of 13 pages with 61 questions, some of which
elicited yes/no responses. Others required choosing
from a list or selecting an option that most closely
matched the respondent’s situation. Patients were
randomly selected from a computer database from
the Saskatoon MS clinic. (Approximately 2,500 MS
patients from Saskatchewan are registered in the
Saskatoon database.) Those patients seen in the clin-
ic from 1996 to 1999 were sent questionnaires. No
time limit was set to return the questionnaires, but all
first-response questionnaires were returned within
approximately two months and all second-response
questionnaires, within one month. Anonymity was
preserved in that no names or addresses were includ-
ed on returned questionnaires. Letters were mailed
by secretarial staff unaware of their purpose.

Data from the survey were coded into yes/no re-
sponses and entered into a database program. The
data were divided into three parts: respondents who
use marijuana for the symptoms of MS, respondents
who use marijuana but not for MS, and those who
have never used marijuana. In the first part of the
questionnaire, respondents were asked to indicate
from a list which symptoms affected them. Further
on, they were asked if marijuana usage had helped to
relieve these symptoms. Those respondents who indi-
cated symptomatic relief from marijuana in the ab-
sence of previously stated symptoms were excluded
from statistical calculations. Respondents who used
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marijuana but not for medical purposes were not
asked about incidental relief of MS-related symptoms.
This information would have provided useful baseline
data and reduced the bias introduced by medicinal
marijuana users who may have embellished their re-
sponses. Ethics approval for this study was granted by
the advisory committee on ethics in behavioral sci-
ence research at the University of Saskatchewan. Sta-
tistical analysis was done using the Statistical Package
for Social Services (SPSS 10.0, SPSS Inc, Chicago).

RESULTS

Of the 250 questionnaires, 156 (62.4%) were re-
turned in the first mail-out and 12 (4.8%) returned
after a second mail-out, for a total of 168 (67.2%)
responses within two months. Five were returned
undeliverable. With respect to the distribution of the

questionnaires mailed to MS patients, 121 (48.4%)
live in Saskatoon, 107 (42.8%) reside in rural com-
munities, eight (3.2%) are Regina residents, and 14
(5.6%) live in Prince Albert. This roughly approxi-
mates the rural/urban distribution in Saskatchewan. 

In terms of sex distribution of the respondents,
111 females and 57 males returned questionnaires.
The mean age was 47.7 (± 10.5 years; range, 23 to
78) and 50 (± 11.3 years; range, 30 to 81) for the fe-
males and males, respectively. Thirty-seven percent
were independent walkers without aids, 18% with-
out aids less than 200 meters, 23% with cane or
crutches, and 20% wheelchair based (Table 1).
There were 108 patients who had never smoked
marijuana, 35 males and 73 females. Thirty-five (11
males and 24 females) respondents smoked mari-
juana but not specifically for the treatment of symp-
toms related to MS. A total of 25 (11 males and 14
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Table 1
The Subjects With MS

Smoked cannabis Smoked cannabis Did not
for MS but not for MS smoke cannabis

M (n = 11) F (n = 14) M (n = 11) F (n = 24) M (n = 35) F (n = 73)

Mean (+/- SD) Age of subjects 44 (3.71) 45.23 (5.53) 44.18 (10.21) 42 (10.98) 54.71 (11.32) 50.04 (10.36)

Age of subjects, range 37 – 49 35 – 55 30 – 63 23 – 38 33 – 81 26 – 71

Mean (+/- SD) since diagnosed 14.40 (8.847) 13.625 (8.37) 0.950 (8.408) 11.523 (9.365) 14.235 (10.432) 13.514 (9.624)

# years since diagnosed (range) 5 – 28 2 – 29 25 – 26 15 – 34 1 – 40 1 – 40

Independent walker w/o aid 2 3 5 10 7 32

Independent walker
w/o aid 200 yds 2 3 4 4 4 12

Walk with cane, crutch,brace 4 1 0 8 10 14

Mostly wheelchair based 0 2 0 0 5 6

Completely wheelchair based 0 3 2 0 7 8

Completely confined to bed 1 0 0 0 1 1

Subjects with relapse/
remitting MS 2 6 4 13 7 23

Subjects with
progressive relapsing 5 1 3 4 3 7

Subjects with chronic
progressive MS 0 5 2 3 17 24

Subjects with benign MS 0 0 0 1 1 2

Subjects did not know 2 1 2 2 6 16



females) from the survey used marijuana as treat-
ment for MS. Currently 20 respondents (nine males
and 11 females) are still smoking cannabis for relief
of MS symptoms. 

The reasons for not using marijuana to treat MS-
associated symptoms varied (Table 2). The majority
were deterred on the basis of legal issues and lack
of information about its usefulness. Advice from
relatives, friends, and physicians factored highly in
deterring use. Concerns about side affects, non-
smoking habits, and fear of addiction were consid-
ered less important.

Of the 25 respondents who used marijuana for
MS-related symptoms (Table 3), improvement was
claimed by more than 70% in 10 of the 28 symptoms
questioned (improvement = much better + little
better). This was quantified based on a subjective
response of improvement similar to Consroe et al22

methodology. Symptoms including depression, spas-
ticity, anxiety, pain, weight loss, and tremor demon-
strated the most improvement. In the “much better”

category, only mod-
est improvements of
35% to 50% were
seen for these same
symptoms. Eighty
percent of the use
marijuana for the
symptoms of MS
group is still using
cannabis, but only
seven (28%) need
to get “high” to
achieve its per-
ceived beneficial ef-
fects. Variations on
the type of cannabis
preparation used
(including adding it
to brownies) were
reported by only
four (16%) of the
respondents.

With respect to
the number of days
per week that
cannabis was used,
a third of patients
used i t  dai ly,

whereas only 20% used it one day per week. In
terms of scheduled use, respondents indicated they
smoked cannabis more frequently in the evening
and prior to retiring. Also reported was “as re-
quired” usage throughout the day in approximately
half of the patients. 

Variation in cannabis use among therapeutic
users was also surveyed in terms of years of use,
numbers of joints smoked, and manner of usage.
Those who used cannabis for less than one year
constitute 44% of the group. Twenty-eight percent
used cannabis for one to 10 years, and 16% for 11
to 26 years. With respect to the number of joints
smoked, about half smoked up to one per day, a
quarter up to three per day, and only one patient
five per day. One respondent maintained that his
usage was 60 joints per day.

Participants were also questioned about other il-
legal drug use, along with alcohol and cigarette
consumption (Table 4). In total, 44% of respon-
dents consumed alcohol, while 31% smoked ciga-
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Table 2
Reason For Not Using Cannabis To Treat MS Symptoms

Cannabis, but not for MS No Cannabis Total
(Total 35) (Total 108) 143

Did not know it was useful
for symptoms 13 (37.1%) 31 (28.7%) 44 (30.8%)

Illegal 18 (51.4%) 48 (44.4%) 66 (46.2%)

Doctor said it would not work 2 (5.7%) 3 (2.8%) 5 (3.5%)

Friend said it would not work 3 (8.6%) 3 (2.8%) 6 (4.2%)

Family problem 5 (14.3%) 6 (5.6%) 11 (7.7%)

Did not know how to obtain 10 (28.6%) 28 (25.9%) 38 (26.6%)

Could not afford 9 (25.7%) 18 (16.7%) 27 (18.9%)

Because of something patient read 3 (8.6%) 8 (7.4%) 11 (7.7%)

Because of something seen on TV 3 (8.6%) 5 (4.6%) 8 (5.6%)

Do not smoke 4 (11.4%) 2 (1.9%) 6 (4.2%)

No interest 1 (2.9%) 6 (5.6%) 7 (4.8%)

Did not like side effects 0 1 (0.9%) 1 (0.7%)

Fear of side effects 0 1 (0.9%) 1 (0.7%)

Don’t like marijuana 0 2 (1.9%) 2 (1.4%)

Fear of addiction 0 1 (0.9%) 1 (0.7%)

Disease stable 0 5 (4.6%) 5 (3.5%)
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Table 3
Effects of Cannabis on MS

Subjects with
listed sign/
symptoms Subjects Subjects Consroe** Literature
reporting with Subjects Subjects not Subjects much comparison

Sign or improvement* listed sign/ much little better, changed, little better % change 
Symptom after cannabis,% symptom better,% % % worse,% % (Consroe)

Depression 85 20 45 40 15 0 62 91

Spasticity at
sleep onset 84 19 58 26 16 0 76 97

Pain in legs at night 83 18 39 44 17 0 75 92

Spasticity when
walking 82 17 47 35 18 0 62 87

Pain in muscles 82 17 41 41 5 13 74 95

Anxiety 81 16 31 50 13 6 60 89

Weight loss 79 19 58 21 21 0 53 73

Tremor (arms/head) 78 14 35 43 14 8 54 90

Spasticity when
awaking in night 75 16 43 32 25 0 71 93

Weakness in legs 75 20 35 40 15 10 35 73

Spasticity when
awaking in a.m. 65 17 36 29 35 0 63 89

Balance-walk 63 24 13 50 29 8 19 56

Tingling in face/
arms/legs/trunk 62 16 25 37 32 6 37 87

Numbness of
chest/stomach 60 10 30 30 40 0 34 74

Ability to walk 56 24 20 36 40 4 28 59

Double vision 55 9 22 33 33 12 35 62

Tiredness 52 21 19 33 24 24 32 66

Slurred speech 50 16 12 38 38 12 30 54

Urinary hesitancy 43 14 7 36 50 7 17 58

Sexual dysfunction 42 14 21 21 50 8 39 63

Vision dimness 41 12 16 25 50 9 30 58

Memory loss 40 15 6 34 33 27 9 32

Urinary urgency 31 16 19 13 68 0 29 64

Fecal incontinence 30 10 0 30 70 0 22 44

Defecation urgency 21 14 0 21 71 8 23 58

Constipation 18 15 0 13 87 0 6 30

Urinary
incontinence 15 13 16 0 84 0 25 54

* Improved = much better + little better
** Consroe (1997)23



rettes. Those who smoked cannabis for MS smoked
proportionately more tobacco than those who
smoked cannabis only for pleasure. The non-
cannabis smoking group proportionately smoked
less than the two other groups combined. Alcohol
consumption was arbitrarily divided into light (two
drinks per day), moderate (up to four drinks per
day), and heavy (more than four drinks per day). A
third of all respondents consumed alcohol. The
group who smoked marijuana for pleasure were the
greatest consumers of alcohol but had proportion-
ately more social drinkers. They were also greater
consumers of alcohol compared with the respon-
dents who did not use marijuana. Heavy alcohol
consumption was seen in two respondents who
used marijuana for MS. Previous LSD usage was
higher among patients who use marijuana for treat-
ing the symptoms of MS. LSD was the most fre-
quently used illicit drug, followed by ampheta-
mines, then cocaine.

Other forms of alternative therapy were surveyed
(Table 5). Massage was the most popular alternative
therapy among all groups. Other relatively common
responses included use of herbs, relaxation therapy,
meditation, and acupuncture. Treatments listed as

“other” in the
questionnaire in-
cluded bee stings,
prayer, yoga, aloe
vera, tai chi, vita-
mins, and exercise.

DISCUSSION

This paper describes
a random survey di-
rected at MS pa-
tients to determine
the frequency of use
and the effects of
marijuana on some
of their neurological
symptoms.

A return rate of
67.2% is consid-
ered acceptable in
questionnaire sur-
veys. The reason
for not responding

may be centered on fear of retribution for using an
illegal substance. The questionnaire was mailed in
the summer, which traditionally is not a good time
for this type of study. Nonresponse bias is undoubt-
edly a factor in this study, but it is difficult to assess
its effect on the results. The overall small number of
users (25 of 168; 14.9%) precluded the use of statis-
tical confirmation of significance in all variables. A
survey such as this one lays the foundation for fu-
ture randomized controlled studies. 

The use of completely ineffective treatments in
patients with MS is associated with improvement
in 65% to 70% of patients because of a high place-
bo response rate.38 To that extent, attention should
be paid perhaps to those symptoms that more than
70% of participants reported to have been improved
by cannabis. These high levels of improvement were
reached in this study in the categories of spasticity,
pain, tremor, depression, and anxiety. These findings
are consistent with those obtained in five small clini-
cal trials as well as studies that looked at patients
with spasticity arising from spinal cord injury.37-40

Comparisons can be made to current literature on
the subject. The questionnaire was modeled on that
of Consroe, et al22 who sampled 200 British and
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Table 4
Frequency of Alternate Drug Use

Cannabis for MS Cannabis not for MS No Cannabis Total
(Total 25) (Total 35) (Total 108) n = 168

Cocaine 5 (20%) 1 (2.9%) 0 6 (3.6%)

LSD 7 (28%) 3 (8.6%) 0 10 (6.0%)

Angel dust
(phencyclidine) 0 0 0 0

Heroin 1 (4%) 0 0 1 (0.6%)

Amphetamine 4 (16%) 2 (5.7%) 1 (1%) 7 (4.2%)

Barbiturates 2 (8.0%) 1 (2.9%) 0 3 (1.8%)

Alcohol 13 (52%) 25 (71.4%) 45 (42%) 74 (44%)

Alcohol

Light 9 (36%) 24 (68%) 41 (38%) 74 (44%)

Moderate 2 (8%) 1 (3%) 4 (3%) 7 (4%)

Heavy 3 (12%) 0 0 3 (2%)

Total 14 (56%) 25 (71.4%) 45 (41%) 84 (50%)

Cigarettes 15 (60%) 11 (31.4%) 26 (24%) 52 (31%)



American patients with MS. In Consroe et al’s study,
the questionnaire was distributed by the Alliance for
Cannabis Therapeutics (ACT) to subjects who were
self-medicating with marijuana for symptoms relat-
ed to MS. Subjects were drawn from the UK and the
US, whereas all  of our subjects l ive in
Saskatchewan. The US and UK subjects did not dif-
fer significantly in terms of numbers, sex, age, or
duration of MS. Consroe et al acknowledge that
their data do not represent a typical unskewed sam-
ple of MS patients. In our study, the respondents’
only criterion for inclusion was a diagnosis of MS.
Therefore, our results represent an unbiased inci-
dence regarding the use of marijuana among our MS
respondents. To address bias in their study, Consroe
et al examined internal validity through the use of
an “odds consistency value.” They used a ratio of
those who claimed to have a particular sign or
symptom and answering later that cannabis affects
this sign or symptom and those subjects claiming
not to have a particular sign or symptom and yet lat-
er answering that cannabis affects this sign or symp-
tom. Their mean odds value was 12:1, indicating
overall the odds are 12 to one that the subjects who
reported that cannabis affected their sign or symp-
tom actually had them. Odds consistency values for
the top two to six symptoms were considerably low-
er than the mean of 12:1 and averaged 4.7:1. This

analysis was not done in our study. Interestingly,
similarities were reported with respect to the top
eight symptoms that were positively influenced by
marijuana intake (Table 3). When comparing those
respondents who claimed that their symptoms were
much better, generally the Saskatchewan respon-
dents reported a 20% to 30% smaller improvement
in most symptoms compared to Consroe et al’s co-
hort. The US and UK participants showed improve-
ments in bowel-related disorders where none oc-
curred among the Saskatchewan respondents. The
two surveys returned identical results for improve-
ment in leg weakness. The Saskatchewan respon-
dents reported less weight loss. 

Respondents were randomly selected but interest-
ingly the ratio of the female to male of those who re-
turned their questionnaires is nearly 2:1. This is no-
table in that the accepted ratio of females to males
afflicted with MS is similar. Furthermore this ratio is
consistent in subjects who smoke cannabis for plea-
sure and those who do not smoke cannabis. The ra-
tio is nearly 1:1 in the group who smoke cannabis
for symptoms related to MS.

By virtue of its confidential, anonymous nature,
the survey provides a picture of the extent of mari-
juana use in the surveyed population. The lack of
power achieved in this study, however, precludes
statistical confirmation of its results.
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Table 5
Frequency of Complementary Therapies Use

Complementary Cannabis for MS Cannabis not for MS Total
Therapy Total 25 Total 35 No Cannabis 168

Relaxation 7 (28%) 6 (17.1%) 14 (13%) 27 (16.1%)

Acupuncture 8 (32%) 4 (11.4%) 15 (13.9%) 27 (16.1%)

Electrical stimulation 8 (20%) 4 (11.4%) 7 (6.5%) 16 (9.5%)

Massage 15 (60%) 17 (48.6%) 34 (31.5%) 66 (39.3%)

Biofeedback 0 1 (2.9%) 0 1 (0.6%)

Hyperbaric 02 0 1 (2.9%) 0 1 (0.6%)

Reflexology 4 (16%) 4 (11.4%) 20 (18.5%) 28 (16.7%)

Herbs 12 (48%) 3 (8.6%) 27 (25%) 42 (25%)

Iridology 4 (16%) 11 (2.9%) 2 (1.9%) 7 (4.2%)

Bracing 4 (16%) 2 (5.7%) 4 (3.7%) 10 (5.9%)



CONCLUSION

This study provides an indication of the extent of
marijuana use in a selected population of MS patients
in Saskatchewan. It also demonstrates that a small
percentage of MS patients believe that cannabis is re-
sponsible for improvement in symptoms related to
the disease process. The study provides some indica-
tions on potential benefits, particularly in relief of
spasticity, pain control, and depression and anxiety.
Despite this, it appears the use of the drug is limited
by cost, illegality, and personal interaction between
patients and their doctors, family, and friends. No
predication can be made from our results about the
number of MS persons who sought benefit from
cannabis. From these results the benefits appear to be
modest. These data trials support the proposal for a
properly controlled clinical trial to test the claims of
the beneficial effects of marijuana. Additional infor-
mation regarding the adverse affects of marijuana in-
halation must be obtained. MS
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O n a Friday afternoon in spring, in a small but
hectically busy university hospital, I found
myself sitting in a cramped makeshift dormi-

tory lounge, desperately trying to concentrate on a
weekly medical student lecture. Dr. Adler, the director
of the surgical clerkship, was not picking on me that
day. Perhaps he perceived my jittery, pale, and worried
countenance. Startled, I jumped anxiously from my
seat when my pager pronounced its ominous call. It
was displaying an unfamiliar set of digits. I was sum-
moned out of the seminar and entered the adjoining
room to answer the call. 

SUSPECT FINDINGS

I expected to hear from him—my neurologist, Dr.
Smith—but not with the news I was about to hear,
and I was stunned when he said that the MRI images
of my brain were consistent with multiple sclerosis
(MS). 

My mind became clouded by the impact of this
news; I still recall the words “numerous white matter
lesions.” Flashing through my memory was a slide
from pathology class showing the pale, shrunken brain
of a person who had suffered from MS. Then came Dr.
Smith’s surprised and astute observation, “Sounds like
you’re falling apart!” Angering me, these words remain
unforgettable to this day.

“Could it be anything other than MS?” I asked, des-
perately hoping for the traditional lengthy differential
diagnosis. “Not really,” replied a flat-toned, seemingly
heartless voice. 

I was told to meet with the nurse practitioner the fol-
lowing Monday to sign up for the Betaseron (interferon
β-1a) lottery. Prior to that suggestion, I had never heard
of this lottery. Even though Dr. Smith did not have time
to indulge my questions over the telephone, I surmised
independently that this lottery would not have me com-
peting for a jackpot or a financial fortune. I later
learned that the lottery consisted of a pool of patients
facing MS and hoping to become, through the luck of
the draw, recipients of a new wonder drug. Today I
know that interferon β-1a would have been my ticket
back to better health. 

FIRST LESSON

That day marked my first lesson in the etiquette of
“breaking bad news.” My dismay was a reaction not
only to the diagnosis but also to the manner of its an-
nouncement—over the telephone. With no time to
meet with me that afternoon, Dr. Smith nonetheless
recommended my spending the weekend at home.
“And make sure not to drive,” he added briskly. 

Reflecting on this first lesson, I realize that even a
few extra minutes of the doctor’s time could have
changed my entire perception of the disease that was
soon to dramatically change my life. 

THE NEXT STEP

My plan of action seemed clear to me. Instead of driv-
ing home, I caught a train to Manhattan, planning to
spend a presumably sleepless weekend at my cousin’s

A medical student offers a first-person account of her experience with multiple sclerosis (MS) from initial symp-
toms to diagnosis and treatment—and discusses the adjustments that living with the disease has necessitated, as
well as the insights she has gained by seeing medical care from the dual perspectives of health care professional
and patient. (Int J MS Care. 2003;5:151-154)
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apartment. The following Monday I requested a med-
ical leave of absence from medical school. I decided not
to trouble my parents with this news. That revelation
came three years later. 

EARLY SYMPTOMS

A few days after the diagnosis, while packing my be-
longings to leave the dormitory, I received a call from
Dr. Jacobs, the family medicine doctor whom I had
seen with my initial complaints of electric shock sensa-
tions down my spine when flexing my neck. 

That visit to the Family Medicine Department goes
back to a month after I had completed a pediatrics rota-
tion. At that time I had contracted a severe 24-hour gas-
trointestinal virus. On the pediatrics ward everyone ro-
tates through the common ailments—a cold, influenza,
or a cough. Rarely troubled by headaches, I was sur-
prised to find my head pounding forcefully one after-
noon. Later at home my temperature rose to such
heights that I didn’t even have the energy to measure it.
Next came the photophobia. Turning the lights off, I
wrapped a cold compress around my forehead and
tried to rest after taking an aspirin from my short
bleached-white medical clerk coat. That night severe
diarrhea dragged me on multiple trips to the bathroom.
By the following evening the fever and diarrhea sub-
sided. I gathered my energy, drinking as much water as
possible. Although a bit pale, I geared up for more
sneezes, coughs, and anxious mothers in the Depart-
ment of Pediatrics. Time passed. My psychiatry clerk-
ship commenced, and I noticed that my mood was of-
ten sad. Where was the cheerful energetic person I
knew myself to be? I found myself skipping meals. I
wasn’t hungry. Great! I thought. Who wouldn’t want to
lose a few pounds? But I wasn’t trying, having main-
tained a consistent 112 pounds since the age of 14.

MORE CLUES

The next symptom was the electric shock down my
spine that brought me to Dr. Jacobs’ office. I initially
called the outpatient neurology clinic. I was told there
were no available appointments for the next several
weeks. I was advised to go to the Emergency Depart-
ment if I needed urgent care. Deciding against that
course of action, I sought help from the Department of
Family Medicine, where I had befriended a physician.
Dr. Jacobs saw me the same day I called. The only re-

markable finding on physical examination was hyper-
reflexia. Laboratory tests were ordered—a Lyme titer,
electrolytes, and a complete blood count. Could this be
a reaction to a recent viral infection? All the laboratory
studies came back negative. The Lyme titer would take
longer to process. While I was packing to leave the dor-
mitory, Dr. Jacobs called. Surprise blended with relief
when I learned I tested positive for Lyme disease. 

RED HERRING

This diagnostic breakthrough sent me to another physi-
cian, who continued the metamorphosis of my diagno-
sis. Within a few days another neurologist—knowl-
edgeable in Lyme disease—examined me. A diagnosis
of postinfectious encephalomyelitis possibly secondary
to Lyme disease was introduced. The new nomencla-
ture was delivered and gratefully accepted. A spinal tap
would follow. 

My parents accompanied me for the lumbar punc-
ture. Dr. Springer spoke to my parents as though they
were knowledgeable and well versed in neurological in-
fectious disorders. He explained that although the MRI
studies showed results that may be consistent with MS,
this diagnosis would be considered only if I were to
have another episode of demyelination. When we left
the doctor’s office, my parents seemed to be uplifted by
what they had heard. They told me with a faded smile,
perhaps trying to soften the situation with cheerful
words, “So everything is going to be OK!” I responded
with a hesitant nod of agreement, wondering if they
truly understood what Dr. Springer had said. 

The spinal fluid analysis led to my treatment with
home intravenous antibiotic therapy—six weeks of cef-
triaxone. After months of recovery, I was ecstatic to be
back in medical school. Throughout this convalescent
period, Dr. Springer did not schedule follow-up. When
back at school, I would periodically run into him in the
elevators. After a few encounters I inquired as to
whether a bit of tingling in my extremities was normal.
I was reassured that after a severe demyelinating
episode there was no cause for concern. With no struc-
tured plans, once again follow-up was left in my hands.
I was told to seek help if I experienced problems. 

EVEN DOCTORS GET MS

Several years passed. I completed my internship and
continued with the next year of residency. As I was
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leaving the hospital one autumn evening, I unexpect-
edly experienced double vision—the classic diplopia
of MS. 

Aware of the treatments available for MS and their
efficacy, the idea of interferon injections for an indef-
inite period of time scared and depressed me. I naive-
ly thought that if I changed my diet, took the appro-
priate dietary supplements and herbs, and exercised,
I would surely increase my chances of being cured. 

As I sift reluc-
tantly through
these poignant
memories, I real-
ize that hidden
within every try-
ing, challenging
moment lay pre-
cious gems of
wisdom awaiting
harvest. Even doctors get sick. As humans we pos-
sess the basic need to be talked to rather than talked
at. I was in the medical field, but all the while I re-
mained a human being, with vulnerabilities and
fears. As difficult as it was—and continues to be—
I see that life extends beyond the hospital and be-
yond my aspirations. Since early childhood I knew I
wanted to be a doctor. Now it seemed that all the
time, energy, and effort I invested are at risk of being
lost. Yet the years since this diagnosis have taught
me that I must rearrange my priorities. Health must
be my first concern. An individual’s health deserves
much more attention and care than most people gen-
erally recognize.

ANOTHER CHALLENGE

Denial is a defense mechanism—the first assistive de-
vice for many patients with MS and countless other
illnesses. Yet denial can and must be overcome by pa-
tients, their families, and caretakers in the medical
community. Once the symptoms are properly diag-
nosed by the physician and clearly understood by the
patient and family, treatment can be initiated as soon
as possible. 

As I criticize a practice that is more common than
I would like to believe, one may ask, “What would
you have done differently?” First of all, I would in-
vite the patient into my office to discuss a difficult
diagnosis. I would start with the reassurance that

MS is not a death sentence. I would follow with
words of hope, describing the revolutionary medica-
tions being introduced, in addition to ongoing re-
search worldwide. 

Although I am a member of the medical community, I
remain vulnerable, still capable of fear. Perhaps physi-
cians think that other doctors, medical students, or med-
ical professionals can “handle it.” After all, they have
studied medicine and encountered patients diagnosed

with various mal-
adies, including
MS. Yet knowing
the hardships that
may lie ahead
makes that initial
shock all the more
devastating. 

The experi-
ence of being an

individual with MS has been one of strengthening
and learning about the American health care system,
health insurance and its bureaucracy, and medical
education with its growing attention to interpersonal
relations between doctors and patients. By being si-
multaneously a doctor and a patient, my education
continues to grow from a multidimensional point of
view to this very day.

COMMENTARY

Many health care providers have little experience as
health care consumers for personal catastrophic dis-
ease until they are near or past the end of their prac-
tice careers. That is why the reader will benefit from
not only reading but identifying with the author of
this autobiographical case report. I’m not entirely sat-
isfied with the ending of the article, which strikes me
as an attempt to put a positive spin on a difficult situ-
ation. For the readers, I would like to pass along the
simple answer given by a wise physician when asked
how he became the outstanding practitioner he was
acknowledged to be. He said, “I just treat all my pa-
tients as if they were members of my family.”

I have invited Anne Marie McDermott, Chapter
President of the Mid-Atlantic Chapter of the National
MS Society (NMSS), to provide additional expert com-
mentary on this case report. Anne Marie points out
the usefulness of a referral to the NMSS. They, along
with the Multiple Sclerosis Association of America and
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Hidden within every trying,
challenging moment lay precious
gems of wisdom awaiting harvest.



the Multiple Sclerosis Foundation, can empower pa-
tients to take control of their disease.

—Michael Kaufman, MD

Case Reports Editor,
International Journal of MS Care

The diagnosis of MS is one of the most devastating
pieces of news a person can receive. When diag-
nosed with MS, for a moment—however brief—a
person feels stunned and shocked. For many new pa-
tients it may seem like they have just received a
death sentence.

They certainly aren’t receiving a death sentence,
but they are receiving a diagnosis that will last their
entire life. How patients handle that one moment
will influence how they feel about their MS for many
years. The delivery of the diagnosis must be handled
compassionately and honestly and in person if at all
possible. It is so important for patients and their
families to hear directly from their health care
provider that there is hope for newly diagnosed pa-
tients because of the disease-modifying therapies
now available. It is incumbent on the medical com-
munity to deliver the news accurately and appropri-
ately. This includes dedicating time to the person re-
ceiving the diagnosis. Gone are the days of “Diagnose
and Adios!” 

While there is no ideal manner in which to deliver
the diagnosis, the steps are quite simple: Compas-

sionately explain that you believe the person has MS,
and define the disease. In addition, have materials
available on the disease-modifying therapies and
talk about the necessity for this “intervention” ther-
apy. Lastly, refer the patient to the National MS So-
ciety. While the medical community, and in particu-
lar the neurologist, may “deliver” the diagnosis, the
National MS Society or other patient groups have the
time, expertise, and experience to work with the per-
son who has just heard this devastating news. In
fact, they have programs designed exclusively for
people who are newly diagnosed. The medical com-
munity must view the patient support system and
MS organizations as key partners in the health care
team. The support is there—you just have to let your
patients know about it.

The final step of the diagnosis is the follow-up
with your newly diagnosed patient to confirm which
treatment he or she would like to begin. If you and
the patient determine no therapy is needed, you have
at least demonstrated to your patient that you are
aware that this is a difficult time, and you can reiter-
ate the opportunities available to them by reaching
out to MS organizations for information, support,
and involvement. The organizations have come a
long way and can offer amazing resources and pro-
grams to your patients. MS

—Anne Marie McDermott
Chapter President,

Mid-Atlantic Chapter of the National MS Society
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ÒTo enhance collaboration of members for the

improvement of care and the acquisition of knowledge.
To increase resources and to transmit information, for

the benefit of those affected by multiple sclerosis.Ó

The CMSC will accomplish this mission through
programs of comprehensive care, education, and research.

The CMSC has steadily grown in membership and
services since its formation in 1986 as a 501c(3)

organization of MS health professionals of all specialties.
The CMSC continues to be the largest and only
multidisciplinary professional organization for
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be improved with smoked marijuana are spasticity,
depression, and pain. While the absolute percent-
ages of people reporting improvement for specific
symptoms in this survey and the two previous sur-
veys are different, the rank ordering for symptoms
improved is actually quite similar. In all three sur-
veys, pain, spasticity, depression, and anxiety are the
most commonly improved symptoms.

Clinical trials of smoked or oral cannabinoids in
MS are limited. Most of the studies to date have been
small and of variable quality. Some, but not all, of
these studies have reported improvement in spastici-
ty.11-13,18 In 1999, a review by the National Academy
of Sciences/Institute of Medicine concluded that
there was suggestive evidence that marijuana and
oral cannabinoids may decrease MS-related spastici-
ty.19 Zajicek et al made an important advance in this
field recently by conducting the first large, multi-
center, randomized, placebo-controlled trial of oral
cannabinoids in MS.20 The effects of placebo, THC,
and cannabis extract were evaluated in 630 patients
with MS. There was no treatment effect on the pri-
mary outcome, which was change in overall spastici-
ty using the Ashworth score. In patient-reported
measures, there was a favorable treatment effect on
spasticity, pain, and sleep quality, and no treatment
effect on tremor, depression, and fatigue. 

Studies of cannabinoid effects on disease course in
MS are scant. In one survey of patients with MS who
smoked marijuana, 38% actually used it to attempt to
decrease the frequency of attacks.17 In the study by
Zajicek et al—which was not designed primarily to
monitor disease activity—it is interesting to note that
fewer exacerbations were reported in the treated
groups.20 During this 15-week study, which involved
mainly patients with primary or secondary progres-
sive disease, the total numbers of relapses were seven
in the placebo group (n = 213), one in the THC
group (n = 206), and one in the cannabis extract
group (n = 211). Another study, by Killestein et al,
was the first human in vivo investigation of immune
function in MS patients treated with oral cannabi-
noids.9 Contrary to what might be expected, this
study found that cannabinoids actually produced pro-
inflammatory, rather than anti-inflammatory, effects.
Clearly, additional work is needed in this area. 

Further, cannabinoids—especially smoked mari-
juana—may produce significant adverse effects.1-3,21

These effects include nausea and vomiting, sedation,

decreased seizure threshold, and poor pregnancy
outcomes. Importantly, driving may be impaired for
up to eight hours after use. High doses may impair
cardiac function, decrease reaction time, and alter vi-
sual perception and coordination. Chronic use may
increase the risk of cancer of the lung, head, and
neck, provoke cardiac ischemia, impair pulmonary
function, and cause apathy and dependence.

Many questions remain about the efficacy and
safety of cannabinoids in MS. In the past decade,
there have been dramatic scientific research ad-
vances in cannabinoid pharmacology. Hopefully dur-
ing the next decade there will be clinical research ad-
vances that will parallel these scientific advances
and will answer questions about whether there is a
therapeutic role for cannabinoids in relieving symp-
toms or modifying disease course in MS. MS

REFERENCES
1. Bowling AC. Alternative Medicine and Multiple Sclerosis. New York, NY: Demos Med-
ical Publishing, Inc;2001:144-147.
2. Bowling AC, Stewart TM. Current complementary and alternative therapies for
multiple sclerosis.Curr Treat Options Neurol.2003;5:55-68.
3. Iversen LL.The Science of Marijuana. New York,NY:Oxford University Press; 2001.
4. Iversen LL.Cannabis and the brain.Brain. 2003;126:1252-1270.
5. Baker D, Pryce G, Giovannoni G, Thompson AJ. The therapeutic potential of
cannabis.Lancet Neurol. 2003;2:291-298.
6. Marsicano G, Goodenough S, Monory K, et al. CB1 cannabinoid receptors and on-
demand defense against excitotoxicity.Science.2003;302:84-88.
7.Mechoulam R,Lichtman AH.Neuroscience:stout guards of the central nervous sys-
tem.Science.2003;302:65-67.
8. Achiron A,Miron S,Lavie V,et al.Dexanabinol (HU-211) effect on experimental au-
toimmune encephalomyelitis: implications for the treatment of acute relapses of mul-
tiple sclerosis. J Neuroimmunol. 2000;102:26-31.
9. Killestein J, Hoogervorst EL, Reif M, et al. Immunomodulatory effects of orally ad-
ministered cannabinoids in multiple sclerosis. J Neuroimmunol. 2003;137:140-143.
10. Hampson AJ, Grimaldi M, Axelrod J,Wink D. Cannabidiol and (-)Delta9-tetrahy-
drocannabinol are neuroprotective antioxidants.Proc Natl Acad Sci USA.1998;95:8268-
8273.
11. Pertwee RG. Cannabinoids and multiple sclerosis. Pharmacol Ther. 2002;95:165-
174.
12.Smith PF.Cannabinoids in the treatment of pain and spasticity in multiple sclerosis.
Curr Opin Investig Drugs. 2002;3:859-864.
13.Baker D,Pryce G.The therapeutic potential of cannabis in multiple sclerosis.Expert
Opin Investig Drugs.2003;12:561-567.
14.Baker D,Pryce G,Croxford JL,et al.Cannabinoids control spasticity and tremor in
a multiple sclerosis model.Nature.2000;404:84-87.
15. Linassi AG, Hader WJ. Perceived effects of marijuana and other complementary
therapies use of MS patients in Saskatchewan—a pilot study. Int J MS Care.2003;5:138-
147.
16. Page SA,Verhoef MJ, Stebbins RA, et al. Cannabis use as described by people with
multiple sclerosis.Can J Neurol Sci. 2003;30:201-205.
17. Consroe P, Musty R, Rein J, et al.The perceived effects of smoked cannabis on pa-
tients with multiple sclerosis.Eur Neurol. 1997;38:44-48.
18.Killestein J,Hoogervorst EL,Reif M,et al.Safety,tolerability,and efficacy of orally ad-
ministered cannabinoids in MS.Neurology. 2002;58:1404-1407.
19. Joy JE,Watson SJ Jr, Benson JA, eds. Marijuana and Medicine: Assessing the Science
Base.Washington,DC:National Academy Press;1999.
20.Zajicek J, Fox P, Sanders H, et al.Cannabinoids for treatment of spasticity and oth-
er symptoms related to multiple sclerosis (CAMS study): multicentre randomised
placebo-controlled trial.Lancet. 2003;362:1517-1526.
21. Jellin JM,Gregory PJ,Batz F, et al.Natural Medicines Comprehensive Database.4th ed.
Stockton,Calif:Therapeutic Research Faculty; 2002:858-860.

166

continued from page 138


