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The re-emergence of the
therapeutic use of cannabis
products: recent developments
and future prospects
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Setting the context

The previous chapter looked at the history of medicinal use of cannabis. It is interesting
to consider that, a century ago, the patent medicine J. Collis Browne’s Chlorodyne

(a mixture of laudanum, tincture of cannabis, and chloroform) could be purchased

at chemists and was marketed as ‘the most wonderful and remarkable remedy ever
discovered’ (1). Yet historical anecdotes about medicinal use of cannabis are gradually
being displaced by a wealth of international research on cannabinoids and their role
in therapeutics. This brief chapter — which may be perceived as a postscript to the
previous one — provides a summary of recent developments in medicinal cannabis.

Researchers in this area are highly productive, and so this chapter is likely to suffer
from almost instant obsolescence. Nonetheless, the chapter reveals that, at the time

of writing in late 2007, there are relatively few cannabis-derived medicines that have
received regulatory approval. Forecasts dating from the early 2000s that cannabinoids
may become the new blockbuster branch of the pharmaceutical industry seem to

be premature. Yet a recent market report by Visiongain (?) remains upbeat, valuing
the global cannabis medicines market at USD 700 million. Besides interest from the
pharmaceutical industry, there is an increasing body of research on ‘self-medication’
using herbal cannabis. The knowledge base is increasing, following relaxation of
legislation relating to medicinal use of cannabis in some US states and the Netherlands,
together with grassroots organisations focusing on medicinal use of herbal cannabis in
Canada and several European countries.

(') Advertisement for J. Collis Browne’s Chlorodyne, 1891.
(3 www.visiongainintelligence.com/reportDetail.aspx2reportld=1359
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The past two decades have seen renewed and concerted interest in the therapeutic
potential of cannabis. Tetrahydrocannabinol (THC), the active and most significant
constituent of cannabis, and other closely related compounds were identified in the
1960s. However, it was not until the mid-1980s and 1990s that research accelerated,
when understanding increased of the biology of the body’s endocannabinoid system
and how cannabis works on the brain. These discoveries opened up possibilities to
exploit cannabis-based products for medical use. This renewed scientific interest in the
cannabinoids is evidenced by (i) the increase in the number of research papers on the
biology of cannabinoids, from 200-300 per year through the 1970s to nearly 6 000 in
2004, and (ii) the number of cannabinoid drugs under pharmaceutical development,
rising from 2 in 1995 to 27 in 2004 (Pacher et al., 2006).

The identification of a natural cannabinoid receptor-neuromodulator system in the body
was the key to pharmacological and therapeutic developments. Receptors are the sites
of action for brain chemicals, called neurotransmitters, and often the sites of action

of drugs. Binding of the neurotransmitter or drug to the brain cell receptor causes a
response in the cell. Two cannabis receptors (termed CB1 and CB2) have been found
(Pertwee, 1997). CB1 receptors are distributed in discrete areas of the brain, particularly
concentrated in the hippocampus and cerebral cortex (areas concerned with memory
and cognition), olfactory areas, basal ganglia and cerebellum (areas concerned with
motor activity and posture control) and the spinal cord. CB2 receptors are found
peripherally and are closely linked with cells in the immune system (Kumar et al., 2001).
With the discovery of cannabis receptors it became possible to develop cannabinoid
agonists or antagonists — that is, agents that activate or bind but do not activate the
receptors — that might act as therapeutic tools or help determine the roles of the
cannabinoid receptors and the body’s own endogenous cannabinoids (British Medical
Association, 1997). Two major endocannabinoids have been identified and isolated:
anandamide and 2-arachidonoyl glycerol. This endogenous cannabinoid system is
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involved in analgesia, cognition, memory, locomotor activity, appetite, vomiting and
immune control (Kumar et al., 2001).

As the structure—activity relationships of the cannabis receptors and endocannabinoid
system unfolded, the potential for cannabis-based medicines became clearer. But in a
review of these developments, a leading neuropharmacologist, Professor Leslie Iversen,
suggested that pharmaceutical companies faced a range of substantial obstacles in
developing cannabis-based medications. These obstacles were: development costs would
be high; only synthetic cannabinoids could be patented rather than the natural product;
products would be likely to be niche drugs rather than ‘blockbuster’ drugs used to treat
common health problems; there were already medicines available to treat the problems
that cannabinoids might be used for; and finally, the vast US marketplace would be
difficult to enter, with the US having strict regulatory requirements to introduce a drug
that is derived from or chemically related to a prohibited substance (lversen, 2003).

Over the last 30 years, widely reported use of illicitly smoked cannabis for self-
medication for a range of illnesses has brought normally law-abiding citizens into
conflict with their country’s legal system. Surveys have found that the common
indications for cannabis use include depression, multiple sclerosis, pain, migraine,
asthma and cancer-related anorexia/cachexia (Schnelle et al., 1999; Gorter et al.,
2005). The ethical dilemmas surrounding this issue were among the factors that led to
a number of enquiries examining the therapeutic potential of cannabis products. The
British Medical Association’s 1997 report Therapeutic Uses of Cannabis and the 1998
report Cannabis: the Scientific and Medical Evidence from a Select Committee of the
House of Lords both called for the setting up of clinical trials to evaluate the potential
therapeutic use of cannabinoids. The prestigious US Institute of Medicine published

its report Medical Use of Marijuana in 1999. Together, these reports established the
evidence base to support the further examination of cannabis products for medical use.
Medical and political interest intensified in several European countries and the medical
use of cannabis was legalised in the Netherlands in 2003 (Grotenhermen and Russo,
2002; Gorter et al., 2005) and extended for a five-year period in 2007.

Naturally, cannabis products are subject to the same rigorous clinical testing and
regulatory processes as any other potential medicine. Clinical trials for new medications
normally follow three phases. In phase | the safety of the drug is established. In phase Il
the efficacy of the drug is established through giving the medication to a small group of
potential patients who have the condition targeted by the medication. Finally, phase IlI
trials use large studies involving hundreds of patients.
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Two synthetic cannabinoid receptor agonists, dronabinol and nabilone, have already
passed these stringent tests. They have been available and approved for medical use
since the 1980s. However, neither has been widely prescribed. The effective dose for
these cannabinoids is close to a dose that causes sedation or intoxication, limiting
the amount of the drug that can be given to patients (Iversen, 2000). Moreover, their
therapeutic potential has been superseded by more powerful medications.

Dronabinol is the non-proprietary name for tetrahydrocannabinol. Marinol capsules
containing dronabinol were approved for use by the US Food and Drug administration
for nausea and vomiting associated with cancer chemotherapy for patients who had not
responded to conventional antiemetic medications. Marinol was also approved for use in
anorexia associated with weight loss in patients with AIDS. Dronabinol is also available
on prescription in a number of countries outside the USA. Dronabinol is manufactured
by two German companies, THC Pharm and Delta 9 Pharma, and may be bought

by pharmacies to produce dronabinol capsules or solutions. The second cannabinoid
receptor agonist, nabilone, a synthetic derivative of dronabinol, was also approved

by the FDA in 1986 for use in treatment of nausea and vomiting associated with
chemotherapy. It is delivered in the form of Cesamet capsules. Nabilone was originally
developed by Eli Lilly in the USA but was not marketed there, but is available in the UK
and other European countries.

Two more cannabis-related drugs have become available more recently. The British
biotech firm GW Pharmaceuticals has developed Sativex, a cannabis plant extract,
consisting of equal amounts of dronabinol (THC) and cannabidiol, another important
cannabinoid. Sativex is delivered as an oral spray. Using a spray for delivery provides
a consistent quality to the medication and enables doctors to set standard dosages. The
spray technique also avoids the carcinogenic smoke normally associated with cannabis
use. It also allows for flexible dosing, important when people with MS experience
variable amounts of pain.

In 2005 Sativex received approval as an adjunctive treatment for the relief of
symptomatic pain related to muscular sclerosis in Canada through the governmental
Health Canada’s Notice of Compliance with Conditions policy. This policy is applied to
products which Health Canada considers as addressing a serious medical condition for
which there are no currently approved products and where data from clinical trials to
date appear to be promising. The condition to be satisfied is a need for confirmatory
phase Il study to further verify the clinical benefit of the product. In June 2007 Sativex
was approved by the Canadian regulatory authority for use in cancer-related pain. More
recently, GW has reached an agreement with the Japanese pharmaceutical firm Otsuka
to develop and market Sativex in the USA, where it will be initially trialled for cancer
pain.
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In Europe, in November 2005 Sativex and the Catalan Health Authority reached
agreement to supply Sativex to up to 600 patients suffering from multiple sclerosis under
a compassionate access programme. Initial results from a patient study suggested that
65% of the patients had experienced an improvement in quality of life and a decrease
in pain. In the UK, the Home Office permitted the prescription of Sativex to individual
patients as an unlicensed medicine. Thus, Sativex can be supplied on a named patient
basis from the drug’s manufacturing site and dispensed by local pharmacies to patients.
At the time of writing (end of 2007), Sativex is awaiting approval as a prescription drug
for multiple sclerosis in Spain, Denmark and the Netherlands.

The second new drug, the cannabinoid receptor antagonist rimonabant, received a
positive recommendation for approval by the European Medicines Agency in 2006.
Available in the United Kingdom for the treatment of obesity under the name Acomplia,
a Cochrane review found rimonabant use with diet and exercise led to modest weight
loss at one year follow-up in the four studies under review. However the review authors
suggested caution in interpreting the results of their review because of methodological
shortcomings in the studies reviewed, high drop-out rates among participants and the
need for longer term follow-up (Curioni and André, 2007). In the USA, rimonabant
(planned to be marketed under the name Zimulti) was rejected by the Food and Drug
Administration in June 2007. The FDA cited concerns on side-effects such as depression,
anxiety and sleep problems when taking the drug.

Another cannabis-related product under investigation in clinical trials is Cannador,
containing dronabinol and other cannabinoids. Studies have examined Cannador’s
value in treating spasticity and other symptoms related to multiple sclerosis and post-
operative pain (Holdcroft et al., 2006; Zajicek et al., 2006). Further trials with Cannador
have been undertaken at the Institute for Clinical Research in Berlin. There has been
some inferest in investigating the potential of cannabidiol as an antipsychotic (Zuardi et
al., 2006).

Away from pharmaceutical cannabis-related preparations, the use of its natural form for
medicinal purposes has also progressed recently. While cannabis remains illegal under
federal law in the US, 13 states have made available the medical use of cannabis under
their state laws. The latest to legalise medical use of cannabis is New Mexico, where
1742 patients are authorised to possess dried cannabis as a medication. 1040 are
licensed to grow their own cannabis and 167 people are licensed to grow cannabis for
the use of authorised patients. Here the state’s health ministry buys the cannabis from
these licensed growers and sells it on to the patient.
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In terms of very recent developments, in Finland the Ministry of Social Affairs and

Health in December 2007 sought to clarify legislation on prescribing cannabis to
sufferers of chronic pain, based on the implications of a test case involving an individual
who had obtained special permission from the ministry for using cannabis for pain
relief. A Canadian pharmaceutical research company called Cannasat Therapeutics

is developing three candidate medicines, named CAT 210, CAT 310 and CAT 320,

for which it forecast Phase Il testing for the lead candidate, CAT 310, ‘by the end of
2008'. In late 2007, a Dutch company called Echo Pharmaceuticals, based in Weesp,
announced funding aimed at developing a cannabis-based pill called Namisol, targeting
numerous therapeutic applications. The company is partnering with the cannabis grower
Bedrocan, as well as the companies Farmalyse and Feyecon, to develop a pill.
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