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Abstract In Mexico and the United States of America (USA), a debate was recently opened
on the use of some cannabis extracts as anticonvulsive drugs. Given the broad influence that
social networks and the media have on the general population, it is worth highlighting the risk
to the public of receiving erroneous information and forming opinions that may compromise
their health.

In light of this context, taxonomic and biochemical properties, the endocannabinoid sys-
tem and the historical and legal context of cannabis were reviewed in order to provide a
clear overview on the physiological and cultural impacts of cannabis extracts. Subsequently,
pre-clinical models, clinical trials and ongoing studies evaluating some phytocannabinoids and
synthetic cannabinoids as antiepileptic treatment were assessed.

The obtained information was then subjected to interdisciplinary scrutiny and discussion.
Taking into account that plantation and commercialisation of cannabis have been historically
illegal in Mexico, the relative lack of evidence regarding its effects in humans and the ideas
arising from the aforementioned, it is understandable that the medical community, as well as
the general population, have reservations about its suitability as a treatment.

Having developed a clinical neuroethics methodology, an interdisciplinary expert group dis-
cussion was coordinated in order to assess the benefits of the medical practice and limit the
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Introduction

influence that healthcare professionals’ ethics could have on decision-making. This concluded
with three proposals that portray the Hospital General de Mexico Epilepsy Clinic’s position, while
also contributing important considerations to the mature debate concerning the legalisation of
cannabis.

© 2016 Sociedad Médica del Hospital General de México. Published by Masson Doyma México
S.A. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).

El uso del cannabis como tratamiento antiepiléptico en México: una revision, analisis
bioético, discusion y postura de la Clinica de Epilepsia del Hospital General de México

Resumen En México y en los Estados Unidos de América (E.U.A.), recientemente se encendio
el debate en torno al uso de algunos extractos del cannabis, como antiepilépticos. No obstante
debido a la gran influencia que las redes sociales y medios de comunicacion representan para
la poblacion general, vale la pena destacar el riesgo en el que se encuentran las personas, al
recibir informacion equivocada y formar opiniones que comprometen la salud de ellos o de sus
familiares.

A partir de este contexto, se realizd una revision sobre los aspectos taxonomicos y bio-
quimicos, del sistema endocannabinoide y del contexto historico-legal del cannabis, con la
finalidad de tener un panorama claro de las implicaciones fisioldgicas y culturales del uso de
los extractos de la planta. Posteriormente se revisaron los modelos pre-clinicos, ensayos clinicos
y estudios actualmente en desarrollo que evallan algunos fitocannabinoides y cannabinoides
sintéticos como tratamiento antiepiléptico.

La informacion fue después sometida a escrutinio y discusion interdisciplinaria. Tomando
en cuenta la ilegalidad del cultivo y comercializacion de la planta en México, la relativamente
escasa evidencia respecto a sus efectos en seres humanos, asi como las ideas que de estos hechos
se desprenden, se comprende que tanto la comunidad médica, como la poblacion general tengan
prejuicios respecto a su pertinencia como tratamiento.

A partir del desarrollo de una metodologia de neuroética clinica se coordiné el dialogo inter-
disciplinario entre un grupo de expertos, con la finalidad de encontrar el bien en el acto médico,
disminuyendo asi el efecto que la moral del personal de salud pudiera tener en la toma de deci-
siones. Esto derivo a la elaboracion de tres propuestas que representan la postura de la Clinica
de Epilepsia del Hospital General de México, y también brindan consideraciones importantes
en el camino al debate bien pensado sobre la legislacion del uso del cannabis.
© 2016 Sociedad Médica del Hospital General de México. Publicado por Masson Doyma México
S.A. Este es un articulo Open Access bajo la CC BY-NC-ND licencia (http://creativecommons.
org/licencias/by-nc-nd/4.0/).

General de México Epilepsy Clinic is a national and world-
wide centre of reference in epilepsy due to its considerable

It has been said that **...for farmers it is a source of fibre
cultivation; for doctors it remains an enigma; for consumers
it generates euphoria; for the police it is a threat; for traf-
fickers it is a lucrative hazard; for convicts and their families
it is a chagrin”’."

For thousands of years the cannabis plant has been
regarded as a source of fibre, used recreationally due to
its psychoactive properties, and has also constituted a ther-
apeutic option for some illnesses. Recently, an important
discussion has arisen in Mexico and throughout the world
regarding its medicinal application, as the plant is illegal in
many countries. However, some believe that this debate is
not principally scientific, but rather due to historical, cul-
tural, moral and political implications.?

Specifically, debate has recently been sparked in Mex-
ico and the United States of America (USA) regarding the
medicinal use of cannabis as an antiepileptic. The Hospital

experience in alternative therapies for epilepsy syndromes.
It was therefore decided to conduct a review on this subject,
followed by an analysis and discussion to provide this Clinic’s
position and proposals to the medical-scientific community
on the use of cannabis derivatives as an anticonvulsant.

This paper will focus on this subject, addressing sci-
entific, historical, legal, medical and bioethical aspects
to provide logical conclusions regarding its current use in
Mexico.

Taxonomy and biochemical composition of
cannabis

The debate surrounding cannabis does not only centre
on aspects related to use; its taxonomy and classification
have also been subject to scientific discussion. There are


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/
http://creativecommons.org/licencias/by-nc-nd/4.0/

70

M. Kalkach-Aparicio et al.

currently several botanical studies to try and classify the
plant more adequately. The first point that remains unclear
is how many species and subspecies exist. According to
botanical experts in the field, it is known that cannabis dif-
ferentiated from Humulus 27.8 million years ago. The plant
grows in many places throughout the world, and due to its
promiscuity and human intervention to cross plants, there
is now confusion in terms of the purity of the species and
subspecies.?

There are data to suggest that the plant has been classi-
fied since the time of the ancient Greeks, Romans and Arabs.
For example, Dioscorides seems to have laid the founda-
tions in the description of two similar plants: Cannabion and
Hydrastinan. The German botanist Hieronymus Bock seems
to agree with this position in his herbarium of 1539. Sub-
sequently, Leonhart Fuchs also referenced this distinction
between the domesticated plant and the wild plant in his
book; however, the taxonomist Carl Linnaeus classified it as
a single species, C. sativa, with 5 varieties.>* Thereafter,
Lamarck classified the plant into two species according to
its morphology and biochemistry, C. sativa and C. indica
(less fibrous with more psychoactive effects). The debate
intensifies every time there are different studies with claims
that propose a third species, such as C. afghanica or
C. ruderalis.>>

Currently, molecular and genetic techniques are used
to classify its morphology through enzyme identification
studying the proportion of phytocannabinoid compounds,
such as cannabidiol (CBD) and A-9-tetrahydrocannabinol
(THC).3 The latter technique first enabled Fetterman and
then Small, Beckstead, Turner and Brenneisen to classify
cannabis into a drug-type and fibre-type plant. Hemp is
defined as a plant containing 0.2-0.3% THC, while THC levels
over this amount are defined as marijuana.*

Finally, Small argued that there is only one species,
C. sativa, from which the other subspecies are derived.
Although a large part of the scientific community and
botanical guidelines agree with his position, the debate
continues.?

THC and CBD are the two cannabinoid compounds that
have been studied the most; however, the plant contains
more than 400 substances and more than 100 are ter-
penophenolic compounds such as phytocannabinoids.®

Understanding the plant’s biochemical properties and
providing a solid taxonomy will provide a frame of refer-
ence to make decisions regarding its legality and forms of
use.? That is, these differences must be considered and used
to delimit, by permitting or prohibiting the use of a plant
with such variability in taxonomy, chemistry and resulting
effects.?

Endocannabinoid system

Moreover, in addition to the phytocannabinoids produced
by the plant, there are also substances considered to be
cannabinoids that are physiologically produced by the cen-
tral nervous system, which are called endocannabinoids;
together with their receptors, mechanisms of action and
physiological effects, they compose the endocannabinoid
system.

The endocannabinoids N-arachidonoyl ethanolamide
(anandamide) and 2-arachidonoylglycerol (2-AG) are

long-chain polyunsaturated fatty acids deriving from
membrane phospholipids, specifically arachidonic acid.”®
Synthesis starts with depolarisation of the postsynaptic
membrane or direct activation of metabotropic glutamate
receptors. These mechanisms increase intracellular calcium
levels, which triggers second messenger cascades that
promote endocannabinoid synthesis.’

Anandamide is derived from the precursor N-arachi-
donoyl-phosphatidylethanolamine (NAPE), synthesised by
phospholipase D and degraded by fatty acid amide hydrolase
1 (FAAH1)."9 Meanwhile, 2-AG is derived from the hydroly-
sis of 1,2-diacylglycerol (DAG) by sn-1-selective DAG lipase
(DAGLa) and degraded by monoacylglycerol lipase (MAGL)."°

Once endocannabinoids are synthesised, they are
released into the synaptic cleft. Endocannabinoids and phy-
tocannabinoids act on cannabinoid receptors (CB{R and
CB;R) with different affinity. CB¢R are abundantly expressed
in the brain, particularly in the amygdala, cingulate cortex,
prefrontal cortex, nucleus accumbens, ventral tegmental
area, lateral hypothalamus, hippocampus, caudate nucleus,
putamen, thalamus, substantia nigra and brain stem."" They
are also expressed to a lesser extent in the lungs, liver
and kidneys."" CB,R are mainly expressed in immune sys-
tem cells, stem cells and, to a lesser degree, in neuronal,
glial and endothelial cells.

CB4R and CB;R receptors are coupled to the « subunit
of protein G (Gi/Go). The activation of these receptors
inhibits adenylate cyclase (AC), which triggers a sec-
ond messenger cascade. This signalling cascade induces
the inhibition of N- and P/Q-type voltage-gated cal-
cium channels, and moreover stimulates A-type potassium
channels.”™' These mechanisms reduce calcium in the
presynaptic membrane, therefore reducing the release of
neurotransmitters. CB{R receptors regulate the presynap-
tic release of neurotransmitters and neuromodulators such
as acetylcholine, dopamine, norepinephrine, GABA and
glutamate.’

Furthermore, it is important to mention that CBD has
low affinity for CB;R and CB,R'®; in fact, it acts as an
agonist for other types of receptors such as TRP chan-
nels (TRPV1, TRPV2, TRPA1), 5-hydroxytryptamine receptors
(5-HT44) and glycine receptors.”~"° It has also been seen to
have an antagonist action on TRP melastatin type-8 chan-
nels, T-type voltage-gated calcium channels and GPR55-type
G protein.?®?" GPR55 was initially characterised as a new
cannabinoid receptor coupled to Ga13.%° The inhibition of
GPR55 by CBD reduces glutamate release, thus suggesting a
potential antiepileptic mechanism; preclinical studies have
demonstrated this effect of CBD.??

Several compounds that interact with the cannabinoid
system have been proven to have both positive and neg-
ative effects in some models of epilepsy.'>" Preclinical
studies are essential to characterise the pharmacokinetic,
pharmacodynamic, toxic and therapeutic properties of these
substances.

Legal-historical context

The plant was initially used in Persia and Arabia as an anti-
septic and analgesic; it was not until the era of Napoleon
when members of his scientific group became interested
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in its sedative and analgesic effects in soldiers with major
burns.?

The first signs of its beneficial use in epilepsy emerged
thanks to scientists such as William Brooke O’Shaughnessy.
In 1842, this Irish doctor performed research in India,
reporting in his studies that he observed a decrease in the
frequency and intensity of infant seizures, as well as in
hydrophobia (rabies) and risus sardonicus (masseter muscle
spasm in tetanus).?* Likewise, in 1861 Dr Russell Reynolds
(England)? provided greater evidence to support this line of
research. His work was cited in 1881 by Dr William R. Gowers
(England), who affirmed that cannabis may delay paroxysms
and mitigate the severity of seizure in some individuals,
although he also mentions its capacity to cause delirium
and drowsiness.?® Subsequently, in 1949 Davis and Ramsey
(USA) reported that THC has greater anti-seizure effective-
ness compared to diphenylhydantoin (DPH), adding that due
to the weakness of their results, further studies should be
conducted.?”

Meanwhile, the nascent role of the pharmaceutical indus-
try brought the market debut of new medicines whose
objective was to simplify the treatment regimens of various
diseases and reduce adverse effects.”? From 1856 to 1937,
this prompted a shift in the medicinal image of cannabis,
giving it the reputation it is known for today as a drug or
poison.?® This idea was reinforced during the literary move-
ment in France, when it gained popularity as a narcotic
among the intellectual classes. At the end of this period,
in 1937, the Marijuana Tax Act was passed in the USA.%3

Recently, due to advances in the pharmaceutical indus-
try and technology, there has been greater interest in some
components of the plant to be used in the treatment of
epilepsy. These compounds, CBD and CBDV, have never been
studied in depth because they do not afford the recreational
psychoactive effects that consumers look for.

A few months ago, a heated debate arose due to the
diffusion of treatment-refractory epilepsy cases in chil-
dren that were treated with cannabis extracts.?® These
include the case of Charlotte Figi in Colorado, USA, who was
diagnosed with Dravet syndrome; and Graciela Elizalde in
Monterrey, Mexico, who was diagnosed with Lennox-Gastaut
syndrome.?®?? It should be mentioned in the case of Gra-
ciela that no results have been published regarding drug
response (CBD) since she started her treatment this year in
October.

Legality of the medicinal use of cannabis

Cases such as those mentioned above affecting other neu-
rological, psychiatric and oncological conditions have led
to the acceptance of cannabis for medicinal use in several
states in the USA and other countries. Just as some medi-
cal applications have been approved (Table 1), other clinical
uses have not due to a lack of safety or efficacy studies. It
must therefore be stressed that the use of cannabis contin-
ues to be illegal at the federal level in the USA, although
at the state level its legalisation differs according to each
state.’°

These enabling clauses for using the plant are not well
known by the population; however, there has been an
important migratory effect towards states with complete

legalisation (mainly Colorado) in people with epilepsy that
is refractory to conventional treatments.>°

Today, dozens of companies in the USA (e.g., Healthy Oil,
Dose of Nature, Natural Organic Solutions, GW Pharma) have
found ways to produce and market CBD. It can be adminis-
tered topically, through the use of vaporisers or ingested as
food or oil; the latter method is used mainly in children with
epilepsy and other conditions.>?

In Mexico, the Ley General de Salud [General Health
Law] allows for the personal use of up to 5g, while articles
235-237 prohibit the planting, harvesting, production or
preparation, as well as the consumption, use or medical
prescription of psychotropic substances, which are likewise
described in article 245 and include the THC contained in
C. sativa, indica, americana or marijuana.>>

On 4 November 2015, the Supreme Court of Justice
granted legal protection to four people so they may con-
sume cannabis and cultivate it for personal use.** This has
led to an increase in the debate and controversy over using
the plant in another sense. Subsequently, on 10 November,
a congresswoman from the Partido Revolucionario Institu-
cional [Institutional Revolutionary Party] proposed a bill to
legalise *‘the medicinal use of marijuana’’.?*

Medical and scientific research
Pre-clinical studies

Animal models have helped to understand part of the patho-
physiology of epilepsy and to develop new diagnostic and
therapeutic methods.* Despite the limitations of research
in animal models, the results obtained can be correlated
with the consequent results of clinical studies. The limita-
tions include three important aspects: (1) some animals are
genetically modified; (2) the seizures are normally induced
and not spontaneous; and (3) the brains studied are phylo-
genetically less developed than the human brain.3>-%

For analysis, Rosenberg has classified into three
branches® the therapeutic properties of the drugs that act
on the cannabinoid system tested as monotherapy treatment
in animal models (Table 2):

(1) Modulators of the endocannabinoid system (MEnS).
They are categorised as synthetic compounds (URB597,
URB602 and AM404) and phytocannabinoid compounds
(CBD and CBDV). Synthetic modulators have been
tested in generalised tonic-clonic seizure models using
the maximal electroshock seizure (MES) test and the
pentylenetetrazol (PTZ) seizure test. Synthetic MEnS
have shown favourable results as anticonvulsants,
although in some studies proconvulsant and anticon-
vulsant effects have been observed. Anticonvulsant
effects of 100% were shown in the amygdala kindling
and status epilepticus focal seizure model with kainic
acid (KA). Phytocannabinoid-type modulators have been
tested in generalised tonic-clonic seizures (MES, PTZ,
3-mercaptopropionic acid, electroshocks from 6 to
60Hz), genetic seizure models (auditory) and focal
seizures (pilocarpine, penicillin, amygdala kindling
and cortical implantation of cobalt), showing anti-
seizure effects. Thus, in general, modulators of the
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Table 1  Uses of cannabis approved by the U.S. Food & Drug Administration (FDA).
Clinical use Indication Trade name Active Pharmaceutical  Form
compound

Antiemetic Patients on Marinol Synthetic Capsules Unimed
chemotherapy (Dronabinol) THC Pharmaceuticals
cycles

Appetite stimulator Patients with Marinol Synthetic Capsules Unimed
anorexia (HIV) (Dronabinol) THC Pharmaceuticals

Antiemetic Patients on Cesamet Synthetic Capsules Meda
chemotherapy (Nabilone) THC Pharmaceuticals
cycles

Source: Based on Q & A U.S. Food and Drug Administration for Cannabis.>"

Table 2  Effects of cannabinoids in animal models of epilepsy.

Synthetic modulators of CB+R agonists  CB4R antagonists THC? CBD? CBDV?

the endocannabinoid

system
Anticonvulsant effect 6 (60%) 25 (73.5%) 1 (6.2%) 16 (55%) 18 (75%) 11 (92%)
Proconvulsant effect 0 (0%) 2 (5.9%) 7 (43.8%) 1 (3.4%) 0 (0%) 0 (0%)
Mixed effect® 2 (20%) 5 (14.7%) 0 (0%) 1 (3.4%) 0 (0%) 0 (0%)
No significant differences 2 (20%) 2 (5.9%) 8 (50%) 11 (38%) 6 (25%) 1 (8%)

Source: Modified from Rosenberg et al., 2015.38

a Although they belong to one of the classification groups, THC, CBD and CBDV were separated due to the relevance of their isolated

effects.

b Mixed effect refers to the finding in some studies, where an anticonvulsant effect occurred in some animals and a proconvulsant

effect in others

endocannabinoid system presented antiseizure effec-
tiveness, but mainly the phytocannabinoids CBD and
CBDV, which presented an effectiveness of 75% and 92%,
respectively.

(2) CBsR Agonists. These include the synthetic cannabi-
noids WIN 55,212-2, CP 55,940, arachidonylcyclopropy-
lamide (ACPA), arachidonyl-2'-chloroethylamide (ACEA)
and ACEA in combination with phenylmethylsulfonyl
fluoride (PMSF); endogenous cannabinoids such as
palmitoylethanolamide (PEA), anandamide (AEA) and
AEA + PMSF; and one phytocannabinoid, A9-THC. These
compounds have been tested in generalised tonic—clonic
seizure models (MES, PTZ, bicuculline, N-methyl-p-
aspartic acid and electroshocks from 6 to 60 Hz), genetic
seizure models (auditory and absence) and focal seizure
models (pilocarpine, penicillin, amygdala kindling, cor-
tical implantation of cobalt and 6Hz psychomotor
seizures). The synthetic, endogenous and phytocannabi-
noid CB;{R agonists showed proconvulsant effects in
tonic-clonic, genetic and focal seizure models; in oth-
ers both proconvulsant and anticonvulsant effects were
seen, and in others there were no significant differ-
ences, such as the case of THC (variable results).

(3) Synthetic CB;R Antagonists (SR141716A and AM251).
These have been tested in generalised tonic-clonic
seizure models (MES and PTZ), genetic seizure models
(using auditory stimuli and absence seizures) and focal
seizure models (pilocarpine, penicillin, amygdala kin-
dling, cortical implantation of cobalt and traumatic
brain injury plus KA), in which no significant differences

were found; on the contrary, a proconvulsant effect was
seen. Nevertheless, a reduction in seizure susceptibility
was seen in the traumatic brain injury plus KA model.

Because more than one drug is commonly used in the
treatment of epilepsy to achieve adequate control,
the coadjuvant effect of cannabinoids with antiepilep-
tic drugs has been studied.*** The combinations studied,
together with their effects (increase, decrease or no dif-
ferences) and percentages are shown in Table 3. Most of
the combinations were studied exclusively in MES, except
for WIN55,212-2 in combination with clonazepam, valproate
and phenobarbital, which have also been tested in the PTZ-
induced seizure model and the 6 Hz psychomotor seizure
model. It should be mentioned that of all the combinations
studied, only URB597 with diazepam showed a reduction in
antiepileptic effects.

Clinical studies and case reports

Regarding the research conducted in humans reviewed to
date, there are some studies from the previous century and
some that are currently under way; moreover, there is one
study in particular that provides some important consider-
ations despite not being a clinical trial.

The Department of Paediatric Neurology at the Children’s
Hospital Colorado reviewed 75 cases of patients treated with
oral cannabinoid extracts in epilepsies that are refractory to
conventional treatment and provided questionnaires to the
patients’ parents. An improvement of greater than 50% in



Table 3 The effects of cannabinoids as coadjuvant antiepileptics.

Drugs approved by the US Food Diazepam  Pregabalin  Clonazepam  Clobazam  Phenobarbital = Gabapentin  Valproate Diphenylhydantoin Carbamazepine
and Drug Administration
Modulators of the URB597 ¢ 0 - - - - - - -
endocannabinoid AM404 X - - - - - - - -
system
CB¢R agonists WIN 55,212-2 0 1+ X 4 X 4t 4t 0 i 4 4

ACEA 0 X X A X X X
CB4R antagonists AM251 X - - - - - - - -
THC - - - i - - 0 - -
CBD - - - 4t - - -
CBDV - = = 1 1 X - 4 _ _
Drugs approved by the US Food Oxcarbazepine Lacosamide Topiramate Ethosuximide Levetiracetam Tiagabine Memantine Increase in Decrease in No significant
and Drug Administration antiepileptic antiepileptic differences (%)

effect (%) effect (%)
Modulators of the  URB597 - - - - - - - 50 50 0
endocannabinoid ~ AM404 = = = - - - - 0 0
system 100
CB1R agonists WIN 55,212-2 X X 4 0 - - - 71 0 29
ACEA X X X 0 - - 4 33.3 0 66.6

CB4R antagonists ~ AM251 = = = = = = X 0 0 100
THC - - - - - - - 100 0 0
CBD - - - - - - - 100 0 0
CBDV - - - 0 - - - 80 0 20

Source: Modified from Rosenberg et al., 2015.38

Note. 4 =increase in antiepileptic effect. | =decrease in antiepileptic effect. X = no significant difference. - =still not studied.
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Table 4 Clinical trials on CBD in epilepsy and their limitations.

Author/Year Active Population Dose Response to Adverse Limitations
substance treatment events
Mechoulam and CBD 9 200 mg/day (4 Seizure free (2 None Frequency of
Carlini (1978) patients); placebo patients); partial seizures not
(5 patients) for 3 improvement (1 specified
months patient)
Cunha et al. CBD 15 (11 200-300 mg/day Almost seizure Drowsiness  Not clearly blinded;
(1980) females, 4 (8 patients); free (4 patients); the dose was
males; aged placebo (8 partial adjusted in the CBD
14-49 patients) for 4.5 improvement (3 group but not in the
years) months patients); no placebo group; the
changes (1) CBD group received
a longer average
treatment
Ames & Cridland CBD 12 300 mg/day for 1 No differences Drowsiness  Very short report;
(1986) week; 200mg/day between CBD and details lacking
for 3 weeks placebo specifications;
discontinued due to
‘‘technical
difficulties in drug
preparation’’
Trembly and CBD 10-12 100 mg once daily  No differences None Incomplete data

Sherman (1990)

between CBD and
placebo

(conference
summary)

Source: Gloss and Vickrey, 2015.41-43

seizure control was reported in 33% of patients; however,
no differences were found in 57%.

In addition to the anticonvulsant effect, effects were
reported for improvement in behaviour/alertness (33%),
language (10%) and motor skills (10%).*° The most com-
mon adverse effects were an increase in seizures, fatigue
and drowsiness. The least common effects reported were
developmental regression, abnormal movements, status
epilepticus requiring intubation and death.*

A Cochrane review evaluated four clinical trials in rela-
tion to the efficacy of CBD in the control of seizures in
epileptic patients with drug resistance.® The review con-
cluded that a partial anticonvulsant effect was shown in
two of these studies, while no significant effect was demon-
strated in the remaining two studies (Table 4).3¢

The limitations of the studies reviewed are: the small
population used in the four studies, incomplete published
data and ambiguous details in the writing; for example,
“‘partial improvement’’ is not specified in quantitative
terms. The number and frequency of seizures are not
specified, nor are measures considered to assess internal
and external study validity (randomisation and blinding
measures).

Ongoing trials

Over the last year, many of the current studies on cannabi-
noids in various conditions have been conducted by GW
Pharma. In April of this year, preliminary results were
reported by Dr Orrin Devinsky (NY, USA), the principal

investigator of part of these drug studies. Nevertheless,
the results are not listed in the table because the final
official results are not yet available. The report mentions
a 54% decrease in 137 of 213 people, throughout the
study. At the end of the study, seizures had decreased
by 53% in 23 people with Dravet syndrome, and there
was a 55% decrease in atonic seizures for 11 people with
Lennox-Gastaut syndrome who remained in the study. The
adverse effects included diarrhoea (21%), dizziness (17%),
tiredness (17%) and decreased appetite (16%).%

The start of a second phase 3 study was announced in
June 2015 using CBD in the treatment of Lennox-Gastaut
syndrome. Both phase 3 studies compare the drug Epidi-
olex (CBD) versus placebo, using a double-blind, randomised
model lasting 14 weeks. A 2-week drug titration period was
used in both studies, followed by a 12-week maintenance
period. General information about the methodology used is
shown in Table 5. The first results of these trials will probably
be available at the beginning of 2016.4

Recently, the pharmaceutical company GW and the
government of New South Wales, Australia announced a
strategic agreement to continue the study of CBD and
CBDV.* GW anticipates that this will facilitate the first phase
2 study in the world with CBDV, which will probably begin in
the first few months of 2016. Aside from this, a small number
of children with severely refractory epilepsy, considered to
be too serious to take part in a clinical study with CBDV,
will be eligible for the ‘‘Epidiolex compassionate access
programme’’. This programme is in phase 3 clinical stud-
ies with the FDA for Dravet syndrome and Lennox-Gastaut
syndrome.*® Lastly, the agreement will likewise enable the
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Table 5 Ongoing clinical trials reported.

Author and year Substance Population Dose and Effects Toxicity =~ Observations

groups

GW Pharma, unknown CBD 34 subjects with * * * There is still no
(Part A of the trial) Dravet syndrome official complete
Feb 2015 publication.

GW Pharma, unknown CBD 120 subjects with 20mg/kg/day  * * There is still no
(Part B of the trial) Dravet syndrome official complete
March 2015 publication.

GW Pharma, May 2015 CBD 150 subjects with 3 groups * * Double-blind,
(Part B 2nd study) Dravet syndrome randomised

- 20mg/kg
- 10mg/kg
- Placebo
1st phase 3 May 2015 CBD 171 subjects with 2 groups * * Double-blind,
Lennox-Gastaut randomised
syndrome - 20mg/kg Duration 3 months
- Placebo
2nd phase 3 CBD 210 subjects with 3 groups * * There is still no
Lennox-Gastaut official complete
syndrome - publication.
20 mg/kg/day
10 mg/kg/day

Source: AAN Press Release & GW Pharmaceuticals.*6-4

conduct of a phase 3 clinical trial using CBD, and according
to the results of said trial, a phase 4 trial.*

Bioethical analysis and discussion

This analysis will be approached using clinical neuroethics,
according to personalism and international law. Clinical neu-
roethics emerged from clinical bioethics and neuroethics as
a current demand to identify not only classical bioethical
dilemmas in the area of neurology, but also to accompany
any area of clinical neuroscience in day-to-day decision-
making. Thus, they are specific analyses and general rules
that should not be rigidly applied to a given case. This is
based on the particularities and complexity of neurologi-
cal, neurosurgical, neuropsychiatric and neuropsychological
patients.

Identification of the dilemma and circumstances
(actors, affected parties and environment)

First, the bioethical dilemma must be correctly identified.
It is not worth the effort unless the problem has been
duly identified, or when science or medicine have already
provided a clear response to what is correct and right to do.
In our group the dilemma arose from the following facts as
context (Environment): the lack of a cure and/or effective
treatment for some cases of epilepsy in children; the
isolated case reports of catastrophic epilepsy in children,
successfully treated with CBD; the discussions and opinions
released on the matter by several communication media;
the questions that have arisen from families and patients
in recent months at the Clinica de Epilepsia del Hospital

General de México (C.E.H.G.M.) [Epilepsy Clinic of the
General Hospital of Mexico] due to information heard
through communication media; the expertise and concerns
of C.E.H.G.M epileptologists; and lastly, this literature
review. According to the list above, the dilemma has been
constructed as follows:

Subject: Is it correct to use phytocannabinoid com-
ponents or synthetic cannabinoids for the treatment of
catastrophic epilepsy in children?

As mentioned in the review, only CBD and CBDV can be
considered antiepileptics as their mechanisms of action,
adverse effects and therapeutic effects have already been
studied in preclinical models, and according to some pre-
liminary clinical trial data. Therefore, it is important to
emphasise that science and medicine have already delim-
ited the question, ruling out THC due to two reasons
taken from the review: its adverse neuropsychological
effects,”® and its poor activity as an antiepileptic. There-
fore, the question will focus on the use of CBD and
CBDV.

Actors (perform the action): Epileptologists at the
Epilepsy Clinic of the General Hospital of Mexico

Affected parties: (a) Direct: Patient, (b) Indirect: Family
members, Doctors and Society.

Environment (context in which the dilemma is consid-
ered): the use of CBD and CBDV is illegal in Mexico because
they are compounds derived from cannabis. Furthermore,
there are moral stigmas because the most widely known
consumption of cannabis (recreational) is associated with
social prejudice. The general population of Mexico’s image
of the plant is partly based on the social violence that results
from its illegality. Public opinion is polarised, which can be
emotional and poorly founded. Legislators and important
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decision-makers or people in the media with high-impact
opinions are not exempt from this.

Another point to be considered is that decision-making
in this case involves the lives of minors, generally young
children. This point reveals that parents and doctors may
have conflicts of interest; while seeking the greater good
for the patient, they may also directly or indirectly seek
their own benefit, whether consciously or unconsciously.

Analysis of the action and objective

Objective: In this case, to provide suitable control of epilep-
tic seizures.

Prescribing any treatment approved as safe is a good
action. However, as revealed in the review, there have not
been enough suitably conducted and completed studies with
CBD and CBDV in humans to demonstrate their complete
efficacy as antiepileptics of choice or to corroborate the
absence of considerable dangers. Therefore, at this point
medicine and science would not be inclined to consider their
use until greater scientific evidence is available. It could be
said that is against medical ethics to prescribe any patient
with a substance that has not been sufficiently studied,
as, based on current evidence, the benefits (therapeutic
efficacy) of the substances are not widely known and the
risks (adverse effects and complications) in some reports
are fatal.*

However, we must remember that we are looking to ana-
lyse the use in catastrophic cases of epilepsy, assuming they
have been properly protocolised and are refractory to all
treatments accepted by the expert medical community.

Analysis of the consequences

Next we must assess the risks and benefits for patients, in
terms of whether or not to prescribe the substance. It is
known that uncontrolled epilepsy patients can develop con-
siderable neuropsychological sequelae that are moreover
under-diagnosed.>' Severe sequelae not only affect the life
of individuals, but may also lead patients to have a variable
degree of dependence, such as the need for a caregiver, and
this in turn impacts the family economy and/or dynamics.
We must keep in mind the impact on the family, even though
this is not the most important consideration or determin-
ing factor. Protecting the patient’s life and procuring their
dignity (considering proportionality) is where medical duty
lies.

Therefore, let us summarise as follows: an uncontrolled
minor at risk of presenting status epilepticus, which repre-
sents a high morbidity and mortality,”” who in the best of
cases may live with damaging sequelae, has the option of
taking a new treatment that seems to show effectiveness,
but the probability of presenting adverse effects, including
life-threatening effects, remains unknown.

By performing an analysis in light of human dignity and
human life, which are values not only protected by Mex-
ican bioethics,> but also by the Universal Declaration of
Human Rights®* and therefore by article 1 of the Politi-
cal Constitution of the United Mexican States,” it would
thus be logical to permit the use of any last resource to
protect these two values. The use of the substance in the

above-mentioned situation would therefore be justified
according to bioethics, medical ethics, international law
and, theoretically, national law.

Moreover, this decision would also be based on the Decla-
ration of Helsinki (cited countless times in Mexican studies),
by the World Medical Association, most recently updated in
Brazil, 2013. Paragraph 37 mentions specifically:

“‘In the treatment of an individual patient, where proven
interventions do not exist or other known interven-
tions have been ineffective, the physician, after seeking
expert advice, with informed consent from the patient or
a legally authorised representative, may use an unproven
intervention if in the physician’s judgement it offers hope
of saving life, re-establishing health or alleviating suffer-
ing. This intervention should subsequently be made the
object of research, designed to evaluate its safety and
efficacy. In all cases, new information must be recorded
and, where appropriate, made publicly available.’’>¢

It must be considered that bioethics is separate from
legality and they will not always concur; nevertheless, judi-
cial aspects are considered to be environmental-contextual
elements of the dilemma.

Based on the above, the administration of CBD and CBDV
as antiepileptics therefore seems correct; however, all the
specifications and particularities of the given case in which
the decision will be made must be considered. With an
aim to provide clarity to the reader, we shall make three
conclusions and proposals as a final result of the discussion
among expert epileptologists (neurosurgeons, neurologists,
neuropsychologists, neuroscientists) and a bioethics special-
ist (physician who rotates between clinical bioethics and
neuroscience).

Conclusions and position

Proposals made by the Hospital General de México
Epilepsy Clinic

Conclusion 1. There are misconceptions among the gen-
eral public, which includes patients and family members,
regarding cannabinoids, their uses, efficacy and risks.

Proposal 1. The relevant authorities (legal, healthcare,
etc.) and doctors must make certain in their reports on
reforms, laws, permissions and prescriptions or in their
explanations regarding the medicinal use of cannabinoids, to
project clarity in their messages in order to prevent conflicts
in the general population and in the doctor-patient rela-
tionship. Legislators are advised to be very specific in terms
of the nomenclature of the substances in laws and general
announcements. Terms such as ‘‘marijuana’’, ‘‘cannabis’’
and ‘‘cannabis extracts’’ are considered to be ambiguous.

Conclusion 2. **Marijuana’’ is not considered in the treat-
ment of epilepsy, but rather its extracts CBD and CBDV.
It should be clarified that due to the limited evidence in
human research, and because the adverse effects reported
in some cases have been serious,”® CBD and CBDV are still
not considered to be first choice antiepileptics in any type
of epilepsy.

The recent dissemination, through limitless social
networks and communication media, regarding the use
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of ‘‘marijuana’’ in isolated cases, and the opinion of
non-experts in the subject, has created confusion for
epilepsy patients, family members and the general public.
It generates false expectations in patients and affects the
patient-doctor relationship.

Proposal Il. The competent national authorities, in col-
laboration with communication media, must disseminate
clear and prudent messages based on scientific evidence to
the general public with regard to this subject.

Conclusion 3. Clinical neuroethics may justify the use of
CBD and CBVD in refractory or catastrophic cases, which
have been suitably medically and surgically protocolised.
This should be supported by international law that funda-
mentally protects human life and dignity;

Proposal Ill. Nevertheless, the decision in terms of pre-
scription relevance must be made exclusively by way of a
discussion between 3 or more experts in the field (epilep-
tologists from different disciplines), or by an expert centre,
clinic or interdisciplinary group in the field. The interdis-
ciplinary discussion between peers is necessary to prevent
conflicts of interest, to decrease the influence of morality in
decision-making and to verify the relevance for use in each
case. Moreover, these cases must be strictly monitored and
scientifically reported, providing knowledge to the medical
and scientific community.

As the substances are still widely unknown in terms of
efficacy and adverse effects in humans, especially in the
long-term, interdisciplinary work is needed to make ade-
quate decisions with regard to prescription, management
and patient follow-up. Therefore, discussion among experts
shall be relevant if the treatment must be interrupted.

Conclusion 4. Discussion among experts in the area of
clinical neuroscience is relevant for decision-making. Many
patients in this field have particularities that provide a hin-
drance, such as chronic pain and suffering, cognitive and
affective disorders and state of consciousness disorders that
affect patient autonomy. Combined with this, the chronic-
ity of the patient’s condition also affects family members
and caregivers, which therefore affects their decisions. As
a result, dilemmas arise in daily practice.

Proposal IV. Clinical bioethics must be given its place in
hospitals to provide relevant guidance for healthcare per-
sonnel, patients and family members, especially in the field
of clinical neuroscience.

Conflicts of interest

The authors declare that they have no conflicts of interest.

Acknowledgements and collaboration

The entire group that collaborated in the Hospital General
de México Epilepsy Clinic, especially Georgina Gorian Mon-
tealegre, MPSS [Médico pasante en servicio social; social
services medical intern]. Dr Antonio Cabrera Cabrera, direc-
tor of the Bioethics Faculty of the Universidad Anahuac
México Norte, Dr José Damian Carrillo Ruiz, president of
the Bioethics Hospital Committee of the Hospital General
de México and the Ongoing Medical Education depart-
ment of the Hospital General de México, for facilitating

interdisciplinary work and growth in Clinical Bioethics, Neu-
roscience and medical academic training in Mexico.

References

1. Mikuriya T. Marijuana: medical papers. Medi-Comp Press; 1973.
p. 13-27.

2. Philipsen N, Butler RD. Medical marijuana a primer on
ethics, evidence and politics. J Nurse Pract. 2014;10:633-40
http://www.medscape.com/viewarticle/833782

3. Laursen L. The cultivation of weed. Nature. 2015;525:54-5
http://www.ncbi.nlm.nih.gov/pubmed/26398737

4, Erkelens JL, Hazekamp A. Eso que llamamos indica con ningln
otro nombre oleria tan dulce. Un ensayo sobre la historia del
término Indica, y el conflicto taxondémico entre los puntos
de vista monotipico y politipico del Cannabis. Cannabinoids.
2014;9:1-16.

5. Killig KW, Mahlberg PG. A chemotaxonomic analysis of
cannabinoid variation in Cannabis (Cannabaceae). Am J Bot.
2004;91:966-75.

6. Elsohly MA, Slade D. Chemical constituents of marijuana:
the complex mixture of natural cannabinoids. Life Sci.
2005;78:539-48.

7. Mechoulam R, Ben-Shabat S, Hanus L, et al. Identification of an
endogenous 2-monoglyceride, present in canine gut, that binds
to cannabinoid receptors. Biochem Pharmacol. 1995;50:83-90.

8. Sugiura T, Kondo S, Sukagawa A, et al. 2-Arachidonoylglycerol:
a possible endogenous cannabinoid receptor ligand in brain.
Biochem Biophys Res Commun. 1995;215:89-97.

9. Alger BE. Retrograde signaling in the regulation of synap-
tic transmission: focus on endocannabinoids. Prog Neurobiol.
2002;68:247-86.

10. Di Marzo V, Deutsch DG. Biochemistry of the endogenous ligands
of cannabinoid receptors. Neurobiol Dis. 1998;5:386-404.

11. Katona |, Freund TF. Endocannabinoid signaling as a synaptic cir-
cuit breaker in neurological disease. Nat Med. 2008;14:923-30.

12. Atwood BK, Mackie K. CB2: a cannabinoid receptor with an
identity crisis. Br J Pharmacol. 2010;160:467-79.

13. Mackie K, Hille B. Cannabinoids inhibit N-type calcium chan-
nels in neuroblastoma-glioma cells. Proc Natl Acad Sci U S A.
1992;89:3825-9.

14. Glass M, Felder CC. Concurrent stimulation of cannabinoid CB1
and dopamine D2 receptors augments cAMP accumulation in
striatal neurons: evidence for a Gs linkage to the CB1 receptor.
J Neurosci. 1997;17:5327-33.

15. Schlicker E, Kathmann M. Modulation of transmitter release
via presynaptic cannabinoid receptors. Trends Pharmacol Sci.
2001;22:565-72.

16. Thomas BF, Gilliam AF, Burch DF, et al. Comparative recep-
tor binding analyses of cannabinoid agonists and antagonists.
J Pharmacol Exp Ther. 1998;285:285-92.

17. Bisogno T, Hanus L, De Petrocellis L, et al. Molecular targets for
cannabidiol and its synthetic analogues: effect on vanilloid VR1
receptors and on the cellular uptake and enzymatic hydrolysis
of anandamide. Br J Pharmacol. 2001;134:845-52.

18. Ahrens J, Demir R, Leuwer M, et al. The nonpsychotropic
cannabinoid cannabidiol modulates and directly activates
alpha-1 and alpha-1-Beta glycine receptor function. Pharma-
cology. 2009;83:217-22.

19. Russo EB, Burnett A, Hall B, et al. Agonistic proper-
ties of cannabidiol at 5-HT1a receptors. Neurochem Res.
2005;30:1037-43.

20. Ryberg E, Larsson N, Sjogren S, et al. The orphan recep-
tor GPR55 is a novel cannabinoid receptor. Br J Pharmacol.
2007;152:1092-101.

21. De Petrocellis L, Vellani V, Schiano-Moriello A, et al. Plant-
derived cannabinoids modulate the activity of transient


http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0285
http://www.medscape.com/viewarticle/833782
http://www.ncbi.nlm.nih.gov/pubmed/26398737
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0300
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0305
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0310
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0315
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0320
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0325
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0330
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0335
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0340
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0345
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0350
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0355
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0360
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0365
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0370
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0375
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0380
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385

78

M. Kalkach-Aparicio et al.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

receptor potential channels of ankyrin type-1 and melastatin
type-8. J Pharmacol Exp Ther. 2008;325:1007-15.

Sylantyev S, Jensen TP, Ross RA, et al. Cannabinoid- and
lysophosphatidylinositolsensitive receptor GPR55 boosts neuro-
transmitter release at central synapses. Proc Natl Acad Sci U S
A. 2013;110:5193-8.

National Commission on Marihuana and Drug Abuse. ‘‘History
of marihuana use: medical and intoxicant.”” Marihuana, a
signal of misunderstandings, Report. U.S. National Commission
on Marihuana and Drug Abuse; March 1972. Available from:

http://www.druglibrary.org/schaffer/Library/studies/nc/nc1a.

htm [accessed 28.09.15].

0’Shaughnessy WB. On the preparations of the Indian hemp, or
gunjah. Trans Med Phys Soc, Bengal. 1842;71-102:421-61.
Reynolds JR. Therapeutical uses and toxic effects of cannabis
indica. Lancet. 1890;1:637-8.

Gowers WR. Epilepsy and other chronic convulsive diseases:
their causes, symptoms and treatment. William Wood & Com-
pany; 1885. p. 223.

Davis JP, Ramsey HH. Antiepileptic action of marihuana-active
substances. Federat Proc. 1949;8:284-5.

Maa E, Paige F. The case for medical marijuana in epilepsy.
Epilepsia. 2014;55:783-6.

Grace recibi6 hoy su primera dosis derivada de la mariguana.
Oct 2015. http://www.sdpnoticias.com/nacional/2015/10/21/
grace-recibio-hoy-su-primera-dosis-derivada-de-la-mariguana.
Bruenig E. The wonder drug: inside the medical marijuana
industry’s wild new frontier. New Republic. September 27, 2015.
Douglas C, Throckmorton MD. FDA work on medical prod-
ucts containing marijuana. U.S. Food and Drug Administration;
March 2015.

Detyniechi K, Lawrence H. Marijuana use in epilepsy: the myth
and the reality. Curr Neurol Neurosci Rep. 2015;15:65.
Secretaria de Salud. Publicado en Diario Oficial de la Fed-
eracion. Ley General de Salud: SSA. Titulo Décimosegundo,
capitulo V-VI, articulos 234-56. Available from: http://www.
salud.gob.mx/unidades/cdi/legis/lgs/index-indice.htm
[accessed 20.11.15].

Economia Hoy. Histdrico Fallo: la Suprema Corte de Justi-
cia abre la puerta a legalizar marihuana. Available from:
http://www.economiahoy.mx.[accessed 20.11.15].

Yogendra HR, Brooks-Kayal AR. Experimental models of
seizures and epilepsies. Prog Mol Biol Transl Sci. 2012;105:
57-82.

Brian PG, Scott CB. Animal models in epilepsy research: legacies
and new directions. Nat Neurosci. 2015;18:339-43.

Gilbert SL, et al. Genetic links between brain development and
brain evolution. Nat Rev Genet. 2005;6(7):581-90.

Rosenberg EC, Tsien RW, Whalley BJ, et al. Cannabinoids and
epilepsy. Neurotherapeutics. 2015;18:747-68.

Florek-Luszczki M, Zagaja M, Luszczki JJ. Influence of
arachidonyl-20-chloroethylamide, a selective cannabinoidCB1
receptor agonist, on theanticonvulsant and acute side-effect
potentials of clobazam, lacosamide, and pregabalin in the max-
imal electroshock-induced seizure model and chimney test in
mice. Fundam Clin Pharmacol. 2015;29:382-93.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Press CA, Knupp KG, Chapman KE. Parental reporting of
response to oral cannabis extracts for treatment of refractory
epilepsy. Epilepsy Behav. 2015;45:49-52.

Gloss D, Vickrey B. Cannabinoids for epilepsy. Cochrane
Database Syst Rev. 2012;6.

Mechoulam R, Carlini EA. Toward drugs derived from cannabis.
Naturwissenschaften. 1978;65:174-9.

Cunha JM, Carlini EA, Pereira AE, et al. Chronic administra-
tion of cannabidiol to healthy volunteers and epileptic patients.
Pharmacology. 1980;21:175-85.

. Ames FR, Cridland S. Anticonvulsant effect of cannabidiol. S Afr

Med J. 1986;69:14.

Trembly B, Sherman M. Double-blind clinical study of
cannabidiol as a secondary anticonvulsant. In: Marijuana
’90 international conference on cannabis and cannabinoids.
1990.

American Academy of Neurology. Medical marijuana liquid
extract may bring hope for children with severe epilepsy. Amer-
ican Academy of Neurology Press; 2015 https://www.aan.com/
PressRoom/Home/PressRelease/1364

GW Pharmaceuticals Initiate Second Phase 3 Pivotal Study of
Epidiolex (CBD) in Lennox Gaut Syndrome. Press Release. June
11, 2015. http://www.gwpharm.com/GW%20Pharmaceuticals
%20Initiates%20Second%20Phase%203%20Pivotal%20Study%20of
%20Epidiolex%20CBD%20in%20Lennox-Gastaut%20Syndrome.
aspx.

GW Pharmaceuticals plc reports fourth quarter and year-end
2015 financial results and operational progress. http://www.
gwpharm.com/uploads/2015q4yeresults7dec2015.pdf.

GW Pharmaceuticals and the Government of New South Wales
announce a strategic agreement to study epidiolex and CBDV in
a clinical trial and research program for children with epilepsy.
GW Pharma Press Release. October 27, 2015. http://www.
gwpharm.com/GWPandGovNewSouthWales271015.aspx.

Crean RD, Crane NA, Mason BJ. An evidence based review of
acute and long-term effects of cannabis use on executive cog-
nitive function. J Addict Med. 2011;5:1-8.

Lin JJ, Mula M, Hermann BP. Uncovering the lifespan neu-
robehavioral comorbidities of epilepsy. Lancet. 2012;380,
http://dx.doi.org/10.1016/50140-6736(12)61455-X.

Boggs JG. Mortality associated with status epilepticus. Epilep
Curr. 2004;4:25-7, http://dx.doi.org/10.1111/j.1535-7597.
2004.04110.x.

Centro de Conocimiento Bioético. La Red Bioética UNESCO.
Mod. 21 de Abril 2015. http://www.conbioetica-mexico.salud.
gob.mx/interior/temasgeneral/redunesco.html.

Declaracion Universal de los Derechos Humanos. http://www.
un.org/es/documents/udhr/.

Instituto de Investigaciones Juridicas. Constitucion Politica
de los Estados Unidos Mexicanos. http://info4.juridicas.unam.
mx/ijure/tcfed/9.htm?s=.

Asociacion Médica Mundial (AMM). Declaracion de Helsinki. Prin-
cipios éticos para las investigaciones con seres humanos. 599
Asamblea General, Sell, Corea, octubre de 2008. Available
from: http://www.wma.net/es/30publications/10policies/b3/
17c_es.pdf [accessed 28.11.15].



http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0385
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0390
http://www.druglibrary.org/schaffer/Library/studies/nc/nc1a.htm
http://www.druglibrary.org/schaffer/Library/studies/nc/nc1a.htm
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0400
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0405
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0410
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0415
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0420
http://www.sdpnoticias.com/nacional/2015/10/21/grace-recibio-hoy-su-primera-dosis-derivada-de-la-mariguana
http://www.sdpnoticias.com/nacional/2015/10/21/grace-recibio-hoy-su-primera-dosis-derivada-de-la-mariguana
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0430
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0435
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0440
http://www.salud.gob.mx/unidades/cdi/legis/lgs/index-indice.htm
http://www.salud.gob.mx/unidades/cdi/legis/lgs/index-indice.htm
http://www.economiahoy.mx/
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0455
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0460
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0565
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0470
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0475
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0480
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0485
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0490
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0495
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0500
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0505
https://www.aan.com/PressRoom/Home/PressRelease/1364
https://www.aan.com/PressRoom/Home/PressRelease/1364
http://www.gwpharm.com/GW Pharmaceuticals Initiates Second Phase 3 Pivotal Study of Epidiolex CBD in Lennox-Gastaut Syndrome.aspx
http://www.gwpharm.com/GW Pharmaceuticals Initiates Second Phase 3 Pivotal Study of Epidiolex CBD in Lennox-Gastaut Syndrome.aspx
http://www.gwpharm.com/GW Pharmaceuticals Initiates Second Phase 3 Pivotal Study of Epidiolex CBD in Lennox-Gastaut Syndrome.aspx
http://www.gwpharm.com/GW Pharmaceuticals Initiates Second Phase 3 Pivotal Study of Epidiolex CBD in Lennox-Gastaut Syndrome.aspx
http://www.gwpharm.com/uploads/2015q4yeresults7dec2015.pdf
http://www.gwpharm.com/uploads/2015q4yeresults7dec2015.pdf
http://www.gwpharm.com/GWPandGovNewSouthWales271015.aspx
http://www.gwpharm.com/GWPandGovNewSouthWales271015.aspx
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
http://refhub.elsevier.com/S0185-1063(16)30014-2/sbref0530
dx.doi.org/10.1016/S0140-6736(12)61455-X
dx.doi.org/10.1111/j.1535-7597.2004.04110.x
dx.doi.org/10.1111/j.1535-7597.2004.04110.x
http://www.conbioetica-mexico.salud.gob.mx/interior/temasgeneral/redunesco.html
http://www.conbioetica-mexico.salud.gob.mx/interior/temasgeneral/redunesco.html
http://www.un.org/es/documents/udhr/
http://www.un.org/es/documents/udhr/
http://info4.juridicas.unam.mx/ijure/tcfed/9.htm?s
http://info4.juridicas.unam.mx/ijure/tcfed/9.htm?s
http://www.wma.net/es/30publications/10policies/b3/17c_es.pdf
http://www.wma.net/es/30publications/10policies/b3/17c_es.pdf

	The use of cannabis as an antiepileptic treatment in Mexico: A review, bioethical analysis, discussion and position of the...
	Introduction
	Taxonomy and biochemical composition of cannabis
	Endocannabinoid system
	Legal-historical context
	Legality of the medicinal use of cannabis
	Medical and scientific research
	Pre-clinical studies
	Clinical studies and case reports
	Ongoing trials

	Bioethical analysis and discussion
	Identification of the dilemma and circumstances (actors, affected parties and environment)
	Analysis of the action and objective
	Analysis of the consequences

	Conclusions and position
	Proposals made by the Hospital General de México Epilepsy Clinic

	Conflicts of interest
	Acknowledgements and collaboration
	References


