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Introduction

nny, a five-year-old girl, Brazil-

ian, carrier of a rare syndrome,

CDKLS5, which triggers a type of
severe and intractable epilepsy. Her first sei-
zure occurred when she was only 45 days
old, in the arms of her mother. She began
losing milestones, and at 5 years of age her
family was very worried, since she was fail-
ing while on many antiepileptic drugs. She
had significant cognitive and motor delays,
struggled to walk and talk, and needed com-
plete assistance for everyday activities. At this
point Anny was experiencing up to 80 gener-
alized tonic-clonic seizutres a week'. In eatly
October 2013, the Fischet’s found out about
cannabidiol through “The Hope 4 Harper,”
a Facebook support group.
In early November 2013, Renata Fischer,
niece, living in Orlando, started to buy and
send the product illegally by mail to the
Fischers. In 9 weeks Anny Fischer was seizu-
re free. The number of publications on this
subject greatly increased in the media of the
country, kindled a discussion and generated
a great pressure on the Brazilian government
to legalize the use of medical cannabis. On
January 2015, the National Health Surveil-
lance Agency (ANVISA) approved unani-
mously reclassification of cannabidiol as a
controlled use of medication and no longer
as a banned substance®.
Childhood epilepsies beginning in the first
few years of life are frequently characterized
by seizures that are resistant to available treat-
ments. A high seizure burden in early child-

hood likely contributes to the severe cogni-
tive, behavioral, and motor delays common
in these children. When indicated treatments
fail to control their child’s seizures, some pat-
ents turn to alternative treatments. Perhaps
most desperate of all for new therapies have
been parents of children with severe early
life epilepsy. The data consist of anecdotal
cases of children successfully treated with
the medical marijuana, often cannabidiol-
enriched preparations’.

Cannabis as medicine

The Cannabis genus of flowering plants
mainly comprises the saziva and indica species.
It is among the most widely used of all psy-
choactive drugs. Indigenous to Central and
South Asia, cannabis was used for millennia
to produce hemp fiber for rope, clothing,
bowstrings, and paper; it has been valued for
its seeds and seed oils; as livestock feed; and
for medicine, religious ceremonies, and rec-
reation.

Regardless of new discoveries, the use of
cannabis as a medicine was reported by the
ancient Chinese in the world’s oldest phat-
macopoeia, the pen-fs'aochingcompiled in
the first century but based on oral tradition
passed down from the time of Emperor
Shen-Nung, who lived around 2700 B.C.*.
The medical indications of cannabis, in the
beginning of the 20™ century, wete summa-
rized in three areasin Sajouss Analytic Cyclope-
dia of Pratical Medicine (1924): sedative o hyp-
notic (insomnia, mania, hay fever, delirium



tremens, chorea, tetanus, rabies, and others),
analgesic (headaches, migraine, neuralgia,
gastric ulcer, menorrhagia, multiple neuritis,
and others), other uses (to improve appetite
and digestion, for the ‘pronounced anorexia
following exhausting disease’, diarrhea, car-
diac palpitation, and others)°.

There are studies, in different phases, about
the therapeutic effects of A’-THC in con-
ditions such as epilepsy, insomnia, vomits,
spasms, pain, glaucoma, asthma, lack of ap-
petite, Tourette’s syndrome, and others. Evi-
dence for the efficacy of cannabisvaries sub-
stantially for different indications, with the
best data in painful HIV-associated sensory
neuropathy®, chronic pain’, chemotherapy-
induced nausea and vomiting®, and spasms in
patients with multiple sclerosis’.

Other cannabinoids are also under investiga-
tion, such as Cannabidiol, which has evidence
for therapeutic effects in epilepsy, insomnia,
anxiety, inflammations, brain damage (as a
neuroprotector), psychoses, and others'’.

Cannabis, cannabidiol and epilepsy

Epilepsy is a chronic disorder of the brain
that affects people in every country of the
world. It is characterized by recurrent sei-
zures. Fear, misunderstanding, discrimination
and social stigma have surrounded epilepsy
for centuries. Some of the stigma continues
today in many countries and can impact the
quality of life for people with the disorder
and their families. People with seizures tend
to have more physical problems (such as
fractures and bruising), as well as higher rates
of other diseases or psychosocial issues and
conditions like anxiety and depression.

Several anecdotal reports suggest that canna-
bis has anticonvulsant properties and would
be effective in treating partial epilepsies and
generalized tonic-clonic seizures. They are
based on the fact that in individuals who
smoke marijuana to treat their epilepsy, stop-
ping use of cannabis precipitates the reemer-
gence of convulsive seizures, while resum-
ing consumption of this psychotropic drug
controls epilepsy; these results are reproduc-

ible!. However, a conflicting report sug-
gested that the smoking of marijuana may be
proconvulsant'?,

Cannabidiol, a nonpsychoactive compound
of cannabis, is one of the 80 terpenopheno-
lic substances called “cannabinoids”, which
are present in varying relative proportions
depending on the strain of the plant (up to
40% of the cannabisextract)". It was isolated
in 1940 and its structure was elucidated in
1963,

The first pharmacological effects of canna-
bidiol described were antiepileptic and seda-
tive. In 1973, a Brazilian group reported that
cannabidiol was active in reducing or block-
ing convulsions produced in experimental
animals by a variety of procedures', which
was confirmed by another group a year latet'.
At the end of the decade, the same Brazilian
group has tested cannabidiol as a treatment
for intractable epilepsy in 16 grand-mal pa-
tients'’. In a less successful study, no signifi-
cant improvement in seizure frequency was
observed among 12 epileptic patients who
received 200-300 mg of cannabidiol per day,
in addition to standard antiepileptic drugs'®.

In rats, cannabidiol was an effective and rela-
tively potent anti-convulsant in the maximal
electroshock (MES) and audiogenic seizure
models”. In mice, cannabidiol pretreatment
prevented tonic convulsions caused by ei-
ther MES seizures, gama-aminobutyric acid
(GABA) antagonists or inhibitors of GABA
synthesis, in addition to reliably protecting
against 3-mercaptopropionic acid-induced
lethality, but was ineffective against strych-
nine-induce convulsions®. Cannabidiol in-
hibits epileptiform activity in vitro. In two
different models of spontaneous epilepti-
form local field potentials (LFPs), decreased
epileptiform LEFP burst amplitude and dura-
tion, and reduced seizure severity and lethal-
ity in the pentylenetetrazole (PTZ) model of
generalized seizures in vivo*. But in another
study, cannabidiol had no effect on PTZ -in-
duced or MES-induced seizures™.

A Cochrane review identified four stud-
ies, published between 1978 and 1990, that
met the inclusion criteria for being RCTs
that were blinded (single or doubled) or un-
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blinded. These studies were not adequately
powered (they included between 9 and 15
patients), one of them being unpublished
abstract. Therefore, they failed to provide
evidence about cannabinoid efficacy in treat-
ing epilepsy™.

A US. survey of 19 parents, 12 of whom had
children with Dravet syndrome, explored the
use of cannabidiol-enriched cannabis in pe-
diatric treatment-resistant epilepsy*. Of pa-
rental respondents, 53% reported a >80%
reduction in seizure frequency; 11% of
children were seizure free during a 3-month
trial. Among the 12 patients with Dravet
syndrome, 42% reported a >80% reduc-
tion in seizures. The parents often reported
improved alertness and none reported im-
proved alertness and none reported severe
side effects, although a few of them report-
ed drowsiness and fatigue. Neither the dos-
es nor the exact composition of the differ-
ent cannabis extracts could be determined.
Therefore, a possible placebo effects as well
as the impact of the percentages of THC on
both effects and side effects in this much se-
lected population could be assessed.

Studies of synthetic cannabidiol and plant
extracts, either isolated or in combination
with A’-THC, have likely provided sufficient
human data on the pharmacology of the
cannabidiol®.

Bioethical Aspects

Prominent internet and national media at-
tention has fueled a rapidly growing interest
among parents to use cannabis derivatives
to treat epilepsy. The data consists of cases
of children successfully treated with medi-
cal marijuana, often CBD-enriched prepara-
tions. However, the lack of regulation and
standardization in the medical cannabis in-
dustry raises concerns regarding the compo-
sition and consistency of the products that
are dispensed. Most parents use cannabis ex-
tracts purchased from a dispensary or from a
cannabis grower.

These artisanal preparations may contain dif-
ferent percentages of CBD and THC, as well

as many other cannabinoids and other com-
pounds. Their concentration can vary based
on the plant clones, weather, soil, and other
factors. Most importantly, there are no con-
trolled data on the use of these preparations.
It lacks blinded data on efficacy as well as
safety. To access safety and efficacy of medi-
cal marijuana, the chemical mixture should
be stable over time and by different growers.
For example, a high CBD:THC clone by a
grower in one area may have different ratios
of these two cannabinoids as well as vary-
ing quantities of other cannabinoids when
cultivated by another grower in another
area. And there may be variability even for
the same grower because soil nutrients, plant
pathogens, and many other factors can vary
even within the same greenhouse.
Moreovet, the belief that treatments derived
from natural products are safer or more ef-
fective is common and potentially danger-
ous. For example, tetrodotoxin is a “natural”
sodium channel blocker produced by fish,
worms, octopl, crabs, and other animals.
Many natural products and synthetic medi-
cations vary in their therapeutic versus toxic
effect based on dose as well as genetic and
non-genetic (e.g,, medical) factors.

The human experience reported in patients
with Dravet syndrome and Lennox-Gastaut
syndrome® are with products containing pri-
marily cannabidiol, often with CBD:THC ra-
tios as high as >20:1. Nevertheless, the safety
and efficacy of cannabidiol in patients with
epilepsy need to be determined. In addi-
tion to THC and cannabidiol, there are >80
other cannabidiol and >300 non cannabidiol
chemicals present in cannabis, with the re-
mainder including potentially neuroactive
substances such as terpenes, hydrocarbons,
ketones, aldehydes, and other small hydro-
phobic compounds capable of crossing the
blood-brain bartier?’.

The extraction method is also critical, as the
conditions and solvents used to separate
these phytocompounds may alter them in the
process. The safety of these chemical should
be studied. To assess safety and efficacy, it is
necessary to define the precise chemical pro-
file of a drug or botanical product. The data



currently available for medicinal marijuana
do not meet these criteria®.

Despite the fact that animal experimental
data clearly suggest a potential benefit of
cannabidiol as a potential treatment for epi-
lepsy, supportive clinical data are quite sparse.
Many reports suffer from a number of de-
sign flaws, including incomplete baseline
quantification of baseline seizure frequency,
indeterminate time periods for outcome de-
termination and, in some cases, inadequate
(or missing) statistical analysis in general, a
lack of sufficient detail to adequately evalu-
ate and interpret the findings. Using rigor-
ous review methodology, Gloss and Vickery
conclude that based on the low quality of
the reports available; there is insufficient data
available to draw any conclusions regarding
the efficacy and/or long-term safety of can-
nabidiol in treating epilepsy™.

Although many marijuana strains used for
epilepsy treatment are reported to have high
CBD: THC ratios, THC is more potent than
cannabidiol, so low doses of THC can have
adverse effects, especially in young children.
The risk of negative effects of cannabis in
the developing brain must therefore be con-
sidered. Recent studies suggest that canna-
bis has adverse effects in children younger
than 15, including a risk for psychosis, and
long term impairment of mobile/locomo-
tive functions. In a meta-analysis of studies
that investigated residual effects of cannabis
on the neurocognitive performance of adult
human subjects, chronic use was associated
with a decrease in the ability to learn and
remember new information, whereas other
cognitive abilities were unaffected™.

THC may produce as well cognitive impair-
ment, dizziness and tachycardia, alterations
in blood pressure, and a range of transient
but potentially severe psychiatric effects such
as mood change and panic attacks, halluci-
nations, and delusional beliefs’. Depending
on the dose and the setting in which is tak-
en, it can be either anxiolytic or anxiogenic.
Amongst recreational users it has been in-
criminated as a risk factor for schizophre-
nia*’, but the level of risk remains contro-
versial”. Pioneering eatly studies in healthy

humans demonstrate that cannabidiol could
inhibit the cognitive and psychotomimetic
effects of THC™.

THC may be teratogenic although the objec-
tive evidence for this in humans is not com-
pelling. Despite the potential positive effects
of cannabidiol, a large body of studies fails
to reveal its teratogenic and mutagenic ef-
fects™.

Over-activity of the endocannabinoid system
may be associated with the development of
obesity, metabolic problems including Type-
2 diabetes mellitus, cardiovascular diseases,
and some forms of liver disease. Rimonabant
(also known as Acomplia), a synthetic drug
that acts as an antagonist/inverse agonist
at the CB1 receptor, was introduced for ap-
petite suppression in obesity’’. However, an
intact endocannabinoid system is essential
for normal mental health, yet Rimonabant
has been associated with an increased risk of
depression and suicidal ideation, anxiety, and
aggression.

In vitro studies have shown that cannabidiol
is a potent inhibitor of multiple CYP iso-
zymes, including CYP2C and CYP3A”. In
addition, given its metabolism via CYP3A4,
clinical trials of cannabidiol in patients re-
ceiving enzyme-inducing antiepileptic drugs,
such as carbamazepine or phenytoin, will re-
quire detailed pharmacokinetic studies. Since
cannabinoids are strongly bound to proteins,
interactions with other protein-bound drugs
may also occur. Of greatest clinical relevance
is the reinforcement of the sedating effects
of other psychotropic substances (alcohol,
benzodiazepines), and the interaction with
substances that act on the heart and circu-
lation (amphetamines, adrenaline, atropine,
beta-blockers, diuretics, tricyclic antidepres-
sants, etc.) % In fact, adequate pharmacoki-
netics data are needed to inform dosage rec-
ommendations and identify interactions with
antiepileptic drugs and other medications
that can cause toxicity and impair efficacy.

Is medical marijuana or cannabidiol safe and
effective for children with epilepsy? It is not
yet known. Are some children particularly
vulnerable to the effects of tetrahydrocan-
nabinol (THC)? Evidence suggests that early
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exposure to THC increases the risk of cogni-
tive, addictive, and psychotic disorders. Are
there subgroups of children for whom THC,
cannabidiol, or other compounds may exac-
erbate seizures? Many questions remain un-
answered. Hence, it is quite difficult for the
physician choose to use medical marijuana
or cannabidiol. There is great controversy
among physicians regarding the use of medi-
cal cannabis.

Medical care is a kind of human act and is
therefore subject to the laws and principles,
that is, to moral evaluation. It is an act that
arises directly from man’s higher faculties,
the intellect and the will, and for which he
is responsible. Morality belongs to the inner
life of the individual, which he expresses in
his acts. But the decisive importance of the
action itself is not to be forgotten, since it
has an impact on the person and on society,
either positive or negative. Otherwise, we
risk falling into a type of morality that only
regards “intention,” and that is, therefore in-
dependent of the action. It is important to
consider the “end”. However, this does not
mean that the end justifies the means, espe-
cially if these means are not good. In order
for an act to be good, it is necessary that the
whole process be good.

But what can we say about the patient’s right
to decide for himself whether or not to use
medical cannabis? Isn’t the patient autono-
mous? The concept of autonomy in moral
philosophy and bioethics recognizes the
human capacity for self-determination, and
puts forward the principle that the autonomy
of persons must be respected.

And who should make decisions for chil-
dren, who clearly are not responsible for
their quality of life and who need help in
making prudent decisions? In the case for
assessing medical cannabis and cannabidiol
in epilepsy, mainly in children with Lennox-
Gastaut syndrome and Dravet syndrome and
severe mental impairment, Cilioes a/ (2014)”
has written in a very important scientific ar-
ticle in which he states that autonomy is not a
compelling argument in these situations. Al-
though combination therapies such as can-
nabidiol and THC are effective for disorders

such as spasms in patients with multiple scle-
rosis, there is little controlled data for effica-
cy in any disorder using whole plant extracts.
Autonomy is a step backward for medical
care if it becomes dissociated from rigorous
and unbiased study.

Most physicians are keenly aware that avail-
able antiepileptic drugs often fail to control
seizures and often have disabling side ef-
fects, and that the morbidity and potential
mortality of severe epilepsy is horrific. But
those truths do not provide objective data on
the safety and efficacy of medical cannabis.
They can influence decisions, informed by
the principles of autonomy, beneficence, and
nonmaleficence®, about what is a reasonable
course of action with limited scientific data.
But they do not elevate the available data
anywhere near the level of proof of efficacy
and safety.

On October 21, 1985, Pope John Paul 11 said
to the scientists of the Pontifical Academy
of Sciences that it is the task of doctors and
medical workers to give the sick the treat-
ment which will help to cure them and which
will aid them to bear their sufferings with dig-
nity*". Even when the sick are incurable they
are never untreatable: whatever their condi-
tion, appropriate care should be provided for
them. Appropriate care should be thought in
terms of principle of proportion risk, that
is, in term of proportion between the advan-
tages and foreseeable risks of a treatment. In
the former case, even high-risk procedures
might be employed if all safe medicine has
been exhausted and great respect for the
subject is preserved. In the latter, only a nar-
row scope of risk may be authorized, which
is to say that it cannot exceed the risk of any
insubstantial physical impairment.

Conclusion

Basic research studies have provided strong
evidence for the safety and anticonvulsant
properties of cannabidiol. However, the
lack of pure, pharmacologically active com-
pounds and legal restrictions have prevented
clinical research and confined data on effi-



cacy and safety to anecdotal reports. Pure
cannabidiol appears to be an ideal candidate
among phytocannabinoids as a therapy for
treatment-resistant epilepsy. A first step in
this direction is to systematically investigate
the safety, pharmacokinetics, and interac-
tions of cannabidiol with other antiepileptic
drugs and obtain an initial signal regarding
efficacy at different dosages. These data can
then be used to plan double-blinded place-
bo-controlled efficacy trials involving chil-
dren with catastrophic epileptic syndromes.
Despite all of the challenges of medical can-
nabis as a potential therapy for epilepsy, what
is not controversial is the need for a calm ap-
proach to this matter, an approach which
requires thoughtful and thorough pharma-
cological and clinical investigation into can-
nabis and its many constituent compounds.
And thus the scientific community will be
able to either confirm or disprove its safety
and antiepileptic potential.
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