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Abstract The endocannabinoid system was discovered in
1988 but has received little attention for its potential therapeu-
tic possibilities. That has started to change, and since 2000, a
significant number of clinical trials of cannabinoids, principal-
ly for the control of spasticity in multiple sclerosis, have been
undertaken. These studies have been difficult because of the
nature of the disease and have involved patients for whom
other therapies have failed or proved inadequate. This paper
outlines the background to the use of cannabinoids available
and discusses the principles of practice associated with their
safe use. The focus has been on nabiximols, being the most
studied and the only cannabinoid that has been both adequate-
ly researched for use inmultiple sclerosis and granted a license
by the regulators. However, what has emerged is that the effect
for many patients can be much wider than just control of
spasticity. Within and outside of neurology there seems to be
an expanding range of possibilities for the therapeutic use of
cannabinoids.
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Introduction

There is no doubt that multiple sclerosis (MS) and many other
neurological conditions can be miserable diseases to have,

potentially affecting all aspects of a person’s life. Not only
may they experience progressive detrioration in the motor
and other functions of the nervous system, but this is
often accompanied by dreadful suffering from problems
such as spasticity, neuropathic and nociceptive pain,
dysaesthesia, cognitive dysfunction, lack of sleep, and
anxiety and depression. This can also have a massive
effect on the patient’s family, finances, employability,
social life, and so on.

The only neurological disease that cannabinoids have been
intensively investigated for is MS. There is some work on the
use in chronic pain and emerging therapy for epilepsy and
glioblastoma multiforma. However, is is reasonable to extrap-
olate from the experience gained both from the research and
the clinical usage over the last 15 years, to inform the clinician
on the practical aspects of the use of cannabinoids. Therefore,
this paper will focus on the use in MS, although the author has
experience in a wider range of diseases.

Current pharmacological research into MS has largely fo-
cused on disease-modifying therapies for the disease itself.
However, there is some evidence that cannabinoids themselves
have a disease-modifying effect [1]. Unfortunately, for many
patients, control of many of the symptoms can prove difficult
to achieve. There have been no recent advances in
antispasticity medication, which has lead to the recommenda-
tion of use of medications such as diazepam and gabapetin for
spasticity but with very limited data on effectiveness [2].
Therefore, there has been an urgent need to develop and assess
new treatments.

There has now been >50 years of quality research into the
basic science of cannabinoids since Mechoulam’s discovery of
Δ9-tetrahydrocannabinol (THC) in 1964. The endocannabinoid
system (ECS) was discovered in the late 1980s and has been
shown to be a fundamentally important system controlling and
modulating both neural and immune system activity [3, 4].
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However, we have still barely started to explore the poten-
tial therapeutic benefits of these medicines for a number of
reasons: 1) there has been a lack of appropriate medicinal
grade cannabinoid materials; 2) the methods of delivery are
limited and need development—smoking cannabis is not an
option in modern medicine; 3) there is little widespread, ac-
curate, and basic knowledge amongst health professionals of
the ECS and its therapeutic potentials; 4) the media, politi-
cians, and health authorities have even less understanding of
the clinical potential of cannabinoids—commonly there is
confusion between the therapeutic aspects, the recrea-
tional use, and perceived mental health problems; 5)
the variable legal and regulatory frameworks in different
nations make the widespread international introduction
of medicinal cannabinoids very difficult; 6) currently,
the cost of medicinal grade cannabinoids is high and
holding back more widespread clinical usage, which is
a result of the high cost of the research programmes to
prove benefit and obtain licensing. Illicit cannabis is
generally much cheaper, although of unknown quality
and composition. As a result, many patients are pre-
pared to commit an illegal act to obtain their cannabis
when they cannot get medicinal grade material on pre-
scription [5].

Potential Clinical Uses in Neurology

Cannabis has been used therapeutically for some 5000 years.
Many of the uses being evaluated today with modern research
techniques have appeared in observational studies dating back
to the late 1800s. Had cannabis not been perceived to be
addictive, principally because of the commercial and political
skulduggery and the BReefer Madness^ campaigns in the
1930s, it is likely that it would have become an established
element of clinical practice for a number of conditions. We
now know that the clinical potential of cannabinoids appears
to be wide, reflecting the ubiquitous nature of the ECS.

Currently, the major clinical trials of medicinal grade can-
nabinoids have been directed towards developing licenses for
clinical use, which now include chemotherapy-induced nau-
sea and vomiting (CINV), spasticity and spasms in MS, neu-
ropathic and cancer pain, and AIDS-related anorexia.
However, their use is only advocated when symptoms remain
refractory to all other agents. Now that the safety of medicinal
grade cannabinoids has been demonstrated, other uses are
emerging. Many clinicians are resorting to prescribing Boff
label^ in response to patient need.

MS

In the UK, in the 1990s, patients with MSc hampioned the use
of cannabis as a medicine. This led to the development of a

purified extract, nabiximols, allowing precise titration of a
known amount. A series of randomized, placebo-controlled
clinical trials with ongoing observational extension studies
and other associated investigations, followed over the
succeeding 12 years. The trials were difficult and complex
owing to the heterogeneous nature of the symptoms of MS
and the variety of responses that patients may experience from
cannabinoids. The symptoms shown to be improved include
spasticity, spasms, neuropathic pain, and bladder dys-
function, whilst also sometimes helping with fatigue,
sleep disturbance, and dysesthesia [6–11] (Fig. 1).
Consequently, the new combination cannabinoid therapy,
nabiximols (Sativex; GWPharmaceuticals, Cambridge, UK),
was eventually licensed in 2010 in the UK for spasticity and
spasms in MS.

The Cannabis in Multiple Sclerosis randomized controlled
trial by Zajicek et al. [12] assessed patient spasticity with a
cannabis extract [principally a 2:1 ratio of THC and
cannabidiol (CBD)], pure THC, or placebo—all used orally.
They concluded that while there was no improvement shown
when assessing spasticity on the Ashworth scale, there was an
improvement in subjective perception of spasticity and also
other secondary outcomes. In 2012, theMultiple Sclerosis and
Extract of Cannabis trial concluded that the rate of relief of
muscle stiffness in patients withMS patients after 12 weeks of
therapy was doubled with the same cannabis extract compared
with placebo [13].

Long-term Use in Spasticity and Spasms

Following on from some of the Nabiximols studies, many
patients have had the option to enter extension studies to eval-
uate long-term effects. This has all been open-label, primarily
assessing the maintenance of benefit alongside the possible
emergence of side effects [14]. The most important outcome
has been the maintenance or slow reduction of dosage used.
An increase in dosage is rare, unlike with opiate use.

Additionally, Notcutt et al. [15] evaluated the ability of
nabiximols to provide long-term relief from spasticity by
assessing the effect of suddenwithdrawal of the medicine after
its use for at least 12 weeks, demonstrating the ongoing ben-
efit patients were receiving, whilst also showing no evidence
of a withdrawal syndrome. An observational study reviewed
the benefits that patients continued to get with long-term use
[16]: spasticity, pain, sleep, activities of daily living . This
study also showed the improvements that the carers of the
patients were experiencing.

Despite many patients stating that cannabis has altered the
progression of their disease (and not merely their symptoms),
no human trials have so far proved this. However, data from
studies in animal models suggest some disease-modifying ac-
tivity, which may augment the symptom control [1].
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Neuropathic Pain

Neuropathic pain (due to central nerve damage) often accom-
panies MS. It is a type of pain that is commonly difficult to
treat with conventional analgesic pharmacotherapy. Rog et al.
[10] showed a benefit from nabiximols in MS, and this be-
came an early indication for licensed use in Canada. There is
also evidence to suggest that long-term use does not diminish
the effects [17]. HIV sensory neuropathy has been studied
based on smoked cannabis [18, 19].

Use as an analgesic agent beyond MS for chronic
noncancer pain has been reviewed by Lynch and Campbell
[20]. They recommended this as a modestly effective and safe
treatment option for chronic noncancer (predominantly neu-
ropathic) pain. Cichewicz et al. [21] and Karst et al. [22] stated
that cannabinoids employ a different mechanism of action to
opiates and therefore could augment an opiate effect and be a
good possibility as an adjuvant choice for those with intracta-
ble pain. This would be the same rationale as the use of tricy-
clic antidepressants within chronic pain management.
Migraine is another potential target [23]. Studies are also un-
derway for the use of nabiximols in the treatment of cancer-
related pain.

Other Emerging Uses in Neurological Disease

Whilst the focus has been on treating MS-related spasticity,
there are other causes. The author has successfully treated
patients with hereditary spasticity and stroke-related spastici-
ty. Therefore, in situations where conventional medications
have failed, cannabinoids present a potentially useful option.

In the nineteenth century cannabis was used for treating
epilepsy, with varying results. More recently, CBD has been
shown to be particularly effective in the treatment of intracta-
ble childhood epilepsies (e.g., Dravet’s syndrome etc.) [24].
Formal clinical trials are underway at present.

There is evidence that cannabinoids may have neuropro-
tective effects by down-regulation of excitatory amino acids
such as glutamate, suggesting that there may be important

effects in inflammatory and other neurological disease, includ-
ing acute ischemia and trauma.

Glioblastoma multiforma is a particularly difficult brain
tumor to treat successfully but enough evidence has emerged
to start clinical trials of nabiximols as a form of chemotherapy.
However, the desperation of patients with a variety of end-
stage brain (and other) cancers is leading to the use of a variety
of nonmedicinal cannabinoid preparations, based almost en-
tirely on anecdotal evidence. Therefore, titrating the
Bmedicine^ of whatever source becomes little more than a
guessing game.

The ECS is involved in the regulation of sleep, and patients
in clinical trials have frequently identified significant im-
provements. They also identify the lack of a Bhangover^ ef-
fect, as is often seen with the use of opiates, tricyclic antide-
pressants, or hypnotics. Therefore, cannabinoids may have a
major role for patients who suffer sleep disturbance because of
chronic pain or other chronic illness [8]. Ware et al. [25]
showed the benefit of nabilone in helping sleep in
fibromyalgia.

Routes of Administration of Cannabinoids

Inhalational

The most common method of using cannabis recreationally is
to smoke it. The heat vaporizes the ingredients whilst also
converting THC acid into THC, thereby activating it.
Inhalation produces a steep rise in the plasma levels, quickly
beyond those needed for therapeutic use and often leading to
the well-recognized effects of cannabis use. A further problem
for the patient is that the smoke contains carcinogens, similar-
ly to tobacco [26, 27].

No medicine is delivered by the inhalation of smoke. To
avoid this, a vaporizer can be used, which will heat the plant
material to a point whereby the cannabinoids are vaporized
but avoids the smoke burning.

Undoubtedly, some patients can use these techniques with
ease and control their intake. However, a novice patient with

“The fatigue  goes. The migraine attacks are reduced; sleep is better. The spasms and cramps

are cured, night-time visits to the toilet are less; balance is improved. The strange sensations

in the legs are improved; I am able to move and dress more easily”. 

Report from a patient with MS using Sativex  (Notcutt, Clarke 2014)

Fig. 1 Report from a patient with
multiple sclerosis using Sativex
(GW Pharmaceuticals,
Cambridge, UK) [5]

Cannabinoids in MS 771



significant physical impairment from MS may find this
impossible.

Oral

The oral route is slow in onset and the dose is difficult to titrate
accurately because of slow and variable rates of absorption
along with a Bfirst pass^ effect in the liver. Therefore, it maybe
1–2 h before benefit starts to be experienced.

Oro-mucosal

The oro-mucosal route gives rapid and direct access to the
circulation through the mucosa of the mouth thereby avoiding
the problems of the oral route. Titration is much easier to
manage, and intermittent top-ups are easy.

Other

Other routes have been proposed (e.g., transdermal, parenter-
al, rectal) but the clinical need for these has yet to be
established.

Available Medicinal Grade Cannabinoids

The available medicinal grade cannabinoids that are licensed
for use varies from country to country. Similarly, the off-label
use varies widely [28].

Nabilone is an analogue of THC and was originally li-
censed in 1985 for the treatment of CINV. Its use was
supplanted by the development of the serotonin 5-HT3 recep-
tor antagonists. Its availability only in a 1-mg oral form is a
drawback to its use as an antiemetic (no parenteral form) [29].
Over the last 20 years there has been a minimal amount of
research on its use beyond its license [30]. Titration can be
difficult.

Dronabinol (synthetic THC) was also developed for the
treatment of CINV and this has been extended to anorexia
associated with weight loss in patients with AIDS. It is avail-
able in a range of capsule strengths or as an oral liquid thereby
aiding titration.

Nabiximol is an extract of cannabis from cloned plants with
an approximate 1:1 fixed ratio of THC to CBD [31]. This was
developed in UK in response to widespread anecdotal reports
that cannabis was a useful medicine for treating a number of
MS-related symptoms. CBD was included to ameliorate side
effects of THC.

It is administered oro-mucosally rather than swallowed.
Absorption from the oral mucosa is slower than inhalation
but this avoids the high plasma levels that occur with smoking
or vaporizing. The route is also more rapid and consistent than

the oral route. The results of studies in controlling spasticity in
MS led to its UK license for use in this area [7].

Herbal cannabis of a medicinal grade (Bedrocan, Veendam,
the Netherlands) has been developed. It is standardized and
formally regulated as a medicine, and doctors can prescribe it.
The usual methods of administration are as an oral infusion or
vaporization.

In some countries, plant cannabis is sold as being of
Bmedical grade^, and different types are promoted for differ-
ent diseases. Oral cannabis extract as an oil is available in
some places. In some areas, patients are allowed to grow small
quantities of cannabis for their personal medicinal use.
However, little, if any, of this will have been through any
significant clinical trials for efficacy or quality controls as
required by regulators for conventional medicines. However,
knowledge of the pharmacology and of the experience gained
from formal clinical trials can guide the clinician in optimizing
the patient’s usage.

Managing the Patient in Clinical Practice

General Points

Currently, cannabinoids are seen as a treatment option when
the conventional therapy has been ineffective or not tolerated.
As with most medicines that affect the central nervous system
(CNS), incremental dose titration is essential in order to
achieve optimum effect and to minimize side effects. It is of
no benefit to patients to exchange a state of immobility be-
cause of pain, spasticity, or nausea, for one of immobility
caused by excessive plasma levels of cannabinoid.

Predicting response is an impossible art, particularly when
other psychoactive medicines are being used. The most com-
mon side effects that determine dosing limits are drowsiness
and dizziness, although sometimes these will lessen over time
allowing for further small dose increases.

For most patients, initiating cannabinoids at night time is a
good starting point, unless the patient is only symptomatic
during the day. Many patients, particularly those with spastic-
ity or pain problems, do not sleep well and so any drowsiness
at night may lead to improved sleep with less fatigue and
drowsiness during the day. This is often highly beneficial to
partners/carers, too.

It is important to advise patients on the safe storage of their
medicine in a similar way to opioids, especially if there are
young people in the house. Informing others that such medi-
cines are in the home might put oneself at risk of burglary.

Nabilone

When used for preventing CINV (its original designation), the
manufacturers recommend a dosing of 1 or 2 mg twice a day,
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although this would often produce drowsiness and dysphoria.
In the early 1990s some physicians, recognizing the therapeu-
tic potential, started to explore other uses, particularly for pain
and spasticity. From experience, the usual starting dose has
been 1 mg, the only capsule strength available. However, this
is often poorly tolerated owing to the above-mentioned side
effects [32].

Experience has shown that the use of nabilone initially only
at night commonly avoids the problem of drowsiness and
dysphoria, with clinical benefit lasting well into the day.
However, a lower-dose capsule (0.25 mg) would enable great-
er flexibility in titration of the optimum dose, particularly in
daytime use.

Dronabinol

Dronabinol is primarily available in the USA but not in the
UK. The principles of administration are similar to nabilone,
with the benefit of a range of capsule strengths (2.5 mg,
5.0 mg, 10.0 mg capsules), making titration easier along with
the ability to customize the dose more flexibly across the 24-h
period.

Nabiximols (Sativex)

The oromucosal route was developed to provide a simple
delivery system to enable a more convenient and accurate
titration. Whilst the sublingual area is recommended, the buc-
cal mucosa on the inside of the cheek is an alternative for some
patients if the alcohol stings too much. As nabiximols may
stimulate salivation, only 1 or 2 sprays should be used at one
time and ideally the spray should be held in the mouth for at
least 5 min or more to enable adequate absorption before
swallowing or having a drink. A period of 15 min should
elapse between spray applications.

The initial titration of nabiximols is a daily incremental
increase of 1 spray dose, initially in the night and then the
morning are targeted for dosing. However, this can be adjust-
ed to include dosing at other times to customize according to
the timing and severity of the symptoms being treated.
Overall, the total daily dose should not increase by>1 spray/
day, to a maximum of 12/day—the limit at which the benefit is
maximal. Some may consider this too slow but it has emerged
as optimal to establish benefit with minimal side effects.
Generally, the onset of drowsiness or dizziness is the limiting
factor [33].

Comparative Doses

There have been no Bhead to head^ studies comparing the
effectiveness or dosing of the available medicinal cannabi-
noids. From clinical experience, 2 mg nabilone seems to be
approximately equivalent to 8 sprays of nabiximols. In

comparing nabiximols and dronabinol at equal THC levels
the side effect profile is better with the former, probably be-
cause of the presence of CBD [34].

From the author’s clinical experience it is advised that care-
ful titration should be undertaken when switching from one
cannabinoid to another, especially if the patient is changing
the mode of administration.

Breakthrough Pain, Spasms

Some patients may have significant fluctuations in their symp-
toms, and as with slow-release opiate therapy a breakthrough
dose may be required. The oral preparations are slow in onset,
and nabilone is particularly difficult to use in this way because
of the lack of a range of doses. Nabiximols has a faster onset
and is therefore more flexible. It should not be assumed that
the breakthrough pain from another, unrelated disease process
should be simply treated in this way.

Contraindications, Side Effects and Associated Issues

General Points

Most drugs that cross the blood–brain barrier have a range of
adverse effects. Fortunately, medicinal cannabinoids seem to
be remarkably benign and the side effect profile is well within
the spectrum of problems seen with other psychoactive med-
icines used in neurology, psychiatry, and pain management.
However, many patients may already be using other drugs that
act on the CNS, thereby potentially increasing the risk of side
effects.

It is important to realize that care should be taken in the elderly
and the frail. Also, as there has been no significant research into
the effect of cannabinoids in pregnant or lactating women, and
children (<18 years old) the use in these patient groups is not
advocated unless benefits outweigh the risks.

Contraindications

Long-term clinical trials have not identified any absolute con-
traindications as a result of other systemic disease processes.
However, it would wise to exercise caution in use in severe
cardiovascular, liver, kidney, and immunological disease, es-
pecially in acute illness. If a prescribed cannabinoid is con-
trolling severe pain or spasticity, and so on, then stopping it
suddenly may cause the patients to be plunged into a severe
exacerbation of their symptoms, adding to the burden of their
other medical problems [15].

Common side-effects of cannabinoids

& Dizziness, drowsiness, and fatigue are common side ef-
fects, and usually determine the end point of dosing. The
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possibility of hypotonia may be a limiting factor for pa-
tients with MS to be aware of.

& Gastrointestinal effects of diarrhea, nausea, and dry mouth
sometimes occur. More specifically, nabiximols can cause
hypersalivation, unpleasant taste, and a stinging sensation
when given sublingually (oromucosally). Increased appe-
tite is seen recreationally, but is not usually a problem with
medicinal use [35].

& Allergic phenomena are very rare.
& Addiction and Abuse. At therapeutic levels of dosing it

has been shown that the abuse potential of the clinical
cannabinoids is very low [36–39]. There is no significant
withdrawal syndrome from medicinal use [15, 36]. No
evidence of tolerance to the effects of nabiximols with
subsequent increased dose requirements has emerged in
clinical trials to date [40, 41].

& Euphoria is a common side effect of smoked cannabis owing
to high plasma levels rapidly generated by inhaling it as a
vapor. Orally and oromucosally, cannabinoids have a slower
onset time and plasma levels are much lower. Therefore, the
likelihood of a euphoric effect is also low when using these
routes [40]. However, the nature of the cannabinoid used is
also important and one may be more likely to see psychoac-
tive effects when CBD is not a constituent. Incautious titra-
tionmay lead to a relative overload for an individual, thereby
generating euphoric, dysphoric, or intoxicating effects.

& Psychosis is an associated risk for the regular recreational
user of cannabis [42, 43], but this has not been demon-
strated to be a problem for users of the medicinal prepara-
tions [44]. The likely important factors in this differentia-
tion are the combination of much lower dosages, slower
titration, and the presence of CBD, alongside the different
end points of usage. Even so, it is still advised that medic-
inal cannabinoids should be avoided in patients with sig-
nificant psychiatric disorders (e.g., psychosis, substance
misuse disorders, personality disorders, etc.) until further
data become available. However, it should be remembered
that patients with MS can develop psychotic symptoms
that are unrelated to their cannabinoid therapy (e.g., with
severe acute infections such as pyelonephritis).

& Anxiety and depression are very commonly associated
with degenerative neurological diseases and chronic pain.
The effective treatment of the underlying symptoms with
cannabinoids may significantly improve these symptoms.

& Panic and anxiety are side effects following overdose of
cannabinoids and are therefore preventable with correct
titration. These side effects are common features of uncon-
trolled recreational use. Memory changes and cognitive
decline are possible side effects of cannabinoids, especial-
ly for the high-dose, long-term recreational user. Johns
[45] stated that acute recreational cannabis use may cause
confusion, and chronic use has been associated with
amotivational syndrome. There is no evidence that this is

a feature of medicinal cannabinoid use. MS itself can pro-
duce cognitive and memory changes.

Previous Recreational Cannabis Use

If the patient has a significant history of recreational cannabis
use then the author will not prescribe medicinal cannabinoids,
as there data and experience in prescribing for these patients
are lacking. They may choose to continue to use their recrea-
tional source and this may render the use of medicinal canna-
binoids pointless, as patients may look to find an end point of
therapy in the range of the levels needed for recreational
effects.

Driving

Different countries will have different attitudes and laws
concerning driving and the use of cannabis (whether used
recreationally or medicinally). Most will have yet to produce
appropriate advice to patients. In the UK, recent law changes
have targeted the recreational user. For the medicinal user, it is
for them to determine their own fitness to drive. It may be that
the underlying disease itself, its therapy, or other medication
will hinders this. Most patients manage this decision satisfac-
torily. From studies of smoked cannabis in volunteers in driv-
ing simulators it has been shown that the main effects of can-
nabis on driving are: 1) that the ability to steer and maneuver
may be mildly impaired; 2) that reaction times to sudden
events may be increased; and 3) that the car is driven at a
slower speed as the driver is aware of impairment [46].

Acute recreational cannabis consumption will increase the
risk of accident [47, 48]. The likelihood of problems occurring
with driving whilst using therapeutic doses is probably low.
The intoxication levels in studies of therapeutic nabiximols
show that these are little different from placebo [40]. The
author cautions patients on driving not only within 4 h of
cannabinoid ingestion, but also if their symptoms are poorly
controlled (e.g., pain, spasticity, spasms etc.). The physician
needs to document the advice given to the patient.

Overdose/Overload

In the medical literature, there is no recorded death directly
from the ingestion of excess cannabis. The absence of canna-
binoid receptors in the vital centers of the brain stem is prob-
ably the reason for this (in contrast to opiates, for example).
However, patients need to realize the importance of careful
titration to avoid significant side effects such as dizziness,
drowsiness, dysphoria, or hypotonia . In the context of MS
or any other neurological state there may be a risk of falls.

The best immediate treatment for an excessive dose of can-
nabinoid is to lie down and rest and symptoms will usually
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resolve in 2–3 h. A subsequent dose reduction of about 10–
25 % is advised and physician guidance may be needed.

Assessing Outcomes

For most patients starting to use cannabinoids for the symp-
toms of a chronic neurological disease, an assessment of out-
comes should occur between 2 and 4 weeks [40]. By this time,
a clear indication as to whether the patient is benefitting from
this therapy can normally be established. For responders, fur-
ther Bfine tuning^may be necessary to determine the optimum
pattern in terms of dosing and timing across a 24-h period. For
nabiximols, this may include increasing the number of uses of
the spray at other times of day to establish a suitable mainte-
nance regimen.

Those who fail to get any useful benefit should discontinue
and no withdrawal phenomena would be expected.
Sometimes a patient discovers after discontinuation that they
were indeed getting benefit and these may be different to the
original therapeutic targets. A retrial of therapy with different
assessment parameters is indicated.

The principal scientific studies have focused on showing
effectiveness for a single parameter (e.g., spasticity, pain. etc.).
However, in practice, there are often improvements across a
range of different symptoms many of which may be of signif-
icant value to the patient (Fig. 1). Therefore, the assessment
needs to be customized to the individual.

Some have suggested that a patient should only continue
with nabiximols if a 20 % improvement in spasticity has been
obtained. However, it can be difficult to quantify the improve-
ment in spasticity clinically over a period with the same de-
gree of accuracy achieved in clinical trials. The effect of other
benefits such as a reduction in the number of spasms, an im-
provement in sleep, and a benefit to the husband or wife in a
reduction of their work load in caring for the patient, should all
be included [16].

However, a recent study on the use of nabilone use in the
UK showed a poor standard of evaluation of ongoing dosing,
benefit. and side effects [20]. Therefore, a schedule of param-
eters to guide the physician/nurse evaluating the patient using
a cannabinoid can be developed to reflect a varied range of
information being collected in ordinary clinical practice
(Table 1).

Whether one uses a numeric rating score, widely used in
the formal studies of effectiveness for spasticity and pain, or
simple verbal rating scores or patient and carer descrip-
tions of change, scores may vary according to the cir-
cumstances of cannabinoid use. To note that a patient
stops screaming out in pain from spasms whenever she
or he was being washed was a suitable parameter to measure
(patient of the author).

Long-term Use of Cannabinoids

The long-term studies on nabiximols and the clinical experi-
ence from patients using medicinal cannabinoids for several
years have indicated that the dose of cannabinoid remains
relatively stable once an optimum dose has been established.
Therefore, any reasons for increasing the dose need to be
carefully evaluated.

So far there is no evidence of long term side effects emerg-
ing from studies of the use of prescribed cannabinoid medi-
cines (e.g., dependency, tolerance, and mental health effects).
Therefore, careful assessment of any apparent new problem is
essential to determine etiology. It should be remembered that
new CNS symptoms may not be caused by the patient’s can-
nabinoid therapy but by the underlying disease or its
complications.

The same reassurances cannot be made for those using
unregulated sources of cannabis of indeterminate quality and
constituents. Many users may be taking quantities more often
seen amongst recreational users than those in a formal clinical
setting. Long-term studies of recreational users have largely
focused on the psychiatric and the cognitive effects. The pres-
ence or absence of CBD may be a critical factor in the devel-
opment of such problems, as it has antipsychotic properties.

Nabiximols has been evaluated as an add-on therapy for
intractable symptoms, uncontrollable by established therapies.
Therefore, once the overall benefit is established, the value of
any other medicines needs to be reviewed to ensure optimum
management of symptoms.

Economics

Like most new medicines, nabiximols is expensive, having
gone through extensive research for current regulatory pur-
poses. The other available cannabinoids (nabilone,
dronabinol) did not have this level of scrutiny before their
introduction 20–30 years ago.

Nabiximols has undergone economic evaluation with a
very wide range of results, making it very difficult to assess
the economics in everyday management [2, 49–51]. However,
when compared with the disease-modifying drugs used in
MS, all cannabinoids costs are much lower, on average.

Table 1 Cannabinoid assessment areas

a) Pattern of dosing

b) Target symptoms evaluation

c) Side effect assessment

d) Patient’s activities of daily living

e) Carer’s activities of daily living

f) Changes to other medications

Cannabinoids in MS 775



Discontinuation of Cannabinoids

Patients who have been using cannabinoids on a long-term
basis may wish or need to discontinue their cannabinoid either
permanently or temporarily. In general, a short downward
titration period of a few days would seem reasonable, al-
though cannabinoids may take several weeks to be completely
eliminated from the body. Patients may experience a return of
their symptoms but a withdrawal syndrome is very unlikely,
although sleep and mood may be upset temporarily [15].

There are a number of reasons for discontinuation. First,
assessing symptom control after an initial titration period often
helps to define the benefit gained. Second, a patient may de-
velop an unrelated emergency condition or need elective sur-
gery. So far, experience suggests that it is acceptable to con-
tinue with cannabinoid treatment unless there is an absolute
contraindication. However, this needs to be assessed on an
individual basis. If the cannabinoid is stopped then the symp-
toms of spasticity or pain may rapidly get worse, thereby
adding to the burden of the disease process. Pain from an
injury or another disease should be treated in the normal
way, using conventional pain-management strategies.
Finally, if patients wish to travel abroad, they will need advice
on the regulations for carrying cannabinoids into another
country, especially outside Europe. An embassy should be
able to provide information about the local regulations and
the legality. In the UK, a Home Office license is not needed
for users when leaving the country. Patients should always
carry a letter detailing their travel arrangements, medical con-
dition, and the medicines they will be carrying. A contact
telephone number for the patient’s ordinary doctor is also
useful.

Conclusion

Although the use of cannabis as a medicine has a long history,
its formal use in modern medicine is still in its infancy. Whilst
there is still very little research into this therapeutic area in
comparison with other established medicines, the safety pro-
file is impressive. The development of medicinal grade prod-
ucts has allowed high-quality research, particularly in the field
of MS. This has led to a higher quality of research when set
against, for example, previous studies on medicines for spas-
ticity [52].

As with any new class ofmedicine, it takes time to establish
a widespread clinical experience. This needs to start with an
understanding of the basic science but, sadly, teaching on the
ECS is still minimal, despite 20 years of knowledge of the
system.

Undoubtedly, there will be more to learn on the practical
use of medicinal cannabinoids as new therapeutic areas
emerge and as confidence in their use as medicines grows.
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