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0 – ABSTRACT

Jack is a cross Belgian Malinois Shepherd and Basque Shepherd dog who was rescued from a local 
kennel in March 2012 where he was abandoned 3 months earlier.

In 2016, at the age of 5, Jack suffered his first epileptic seizure and from that moment more and more 
frequent and aggressive episodes took place.

After a sequence of diagnostic tests, including MRI, no underlying cause was found for this condition 
and Jack was therefore diagnosed with idiopathic canine epilepsy. A course of veterinarian anti-
epileptic drugs was started then but Jack´s condition continued to worsen.

At the age of 6, during 2017, Jack was suffering of a very aggressive form of epilepsy. Fits frequency 
increased dramatically and the intensity and number of episodes become higher. At that moment he 
was taking more than 2 antiepileptic drugs (Phenobarbital, KBr and Levetiracetam) some of them at 
maximum dosage, showing little benefit for his condition but appearing serious side effects that 
compromised his quality of life and health. At that point there was no doubt that Jack´s condition was 
a severe case of drug-resistant-epilepsy.

At that moment an alternative treatment using cannabidiol (CBD) was started as last option, and the 
secundary veterinarian drug associated with the worst side effects (KBr) was totally removed. The 
initial CBD dosage was set by trial and error, starting at a very low dosage. The initial aim was to give 
the patient a few years of better quality of life, taking from granted that epilepsy is a chronic and 
progressive condition.

As CBD shown good results , the rest of veterinarian drugs were progresively removed and during that 
time, data regarding dosages, effects and  epilepsy crisis was collected.

Nowadays Jack is under Cannabidiol (CBD) monotherapy and his epilepsy condition is under control. 
Last registered epilepsy crisis was dated in September 2018. This is more than 3 years free of epilepsy
episodes so far at the moment of writing this document.

This document is not intended to be a scientific publication, its only intention is to show the 
experience based on a subject. Despite this, and the tremendous limitations of the study, all the 
conclusions and results obtained have been achieved by strictly following the scientific method.
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1 – Study Subject

Name: Jack
Sort: Canine
Breed: Belgian Malinois Shepherd X Basque Shepherd (Belgian Malinois dominant characteristics)
Gender: Male
Life expectancy: 12-14 years
Date and place of birth: 4/12/2010*, Abadiño, Basque Country (Spain)
Date of abandon: 04/12/2011 (1 year old)
Date of rescue: 27/3/2012 (1 year 3 months old)
Date of first epilepsy episode: 29/04/2016 (age: 5 years and 5 months old)
Date of last epilepsy episode: 01/09/2018 (age: 7 years and 9 months old)
Age at date: 11 years and 4 months old
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Jack is a cross Belgian Malinois Shepherd and Basque Shepherd dog rescued in 2012 from a local 
kennel at the age of 1 year and 3 months, where he was abandoned 3 months earlier.

Since Jack was abandoned his date (and place) of birth is approximated and was set as 1 year before 
his abandon date, 4/12/2010. Due to a typography error in the registration documentation his date of 
birth appears as 4/12/2011 in his official passport.

Jack presented fearful and insecure character with others dogs, specially males, and people carrying 
sticks, but at the same time he had very high will to learn and please, very fast and adaptive learning 
and an extremely positive attitude.

Since Jack is a mix of 2 breeds we will study his background from both perspectives.

Belgian Malinois Shepherd: This is the main breed and the one which shows more attributes

Mental characteristics:

• Intelligence

• Extremely active

• Very alert

• Very high emotional attachment

• Protective and territorial

• Impulsive and hypersensitive

Physical characteristics

• Strong

• Agile

• Light

• High Endurance
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Common diseases: 

• Hip and elbow dysplasia

• Retinal atrophy

• Epilepsy (due to chromosome 37*)

Basque Shepherd: 

Mental characteristics:

• Active

• Adaptive

• Territorial

• Moody

• Mistrusted

Physical characteristics

• Extremely good health

• Highly variable morphology range

• Amble walking

Common diseases: None
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2 – Sickness - Canine Epilepsy

Around 1% of human population suffers from epilepsy. Due to the big likeness present in the central 
nervous system in mammals, this illness also appears in other animal groups with similar incidence 
and prognosis.

Canine epilepsy affects to around 3% of dogs, this grows up to 9% for the Belgian Malinois Shepherd. 
This affection starts showing its first symptoms around the age of 3 years, normally between 6 months
and 6 years of age. Appearing later than this can be a consequence of a primary medical condition 
such as brain tumor in a high percentage, which can show the same symptomatology as epilepsy.

Epilepsy is a disease causing a group of neurons in a certain area of the brain to have an extremely 
high electric activity for a short moment (seizure), being the activity of that brain area normal 
between crisis. An epileptic seizure can last for a few seconds up to 1 minute and can be focal or 
generalized, depending on the brain area affected.

A focal epileptic seizure leads to tremors, spasms and lost of control in a part of the face or one or 
more extremities without the lost of consciousness, whereas a generalized seizure carries a loss of 
consciousness and lost of body control, including rigidity, tremors, convulsions, jaw spasms as well as 
loss of sphincter control.

Before an epilepsy episode takes place it might be noticeable a period called prodrome, when the 
patients can feel a crisis is due to appear. This aura can appear between few minutes and 48 hours 
before the crisis and can show agitated mental status, nervousness, and erratic or infrequent 
behaviors in the subject.

After an epileptic seizure there is a recovery period of time called post-ictal phase,  in which the 
subject recovers the consciousness, his body control and normal breath and cardiac rhythm. During 
this lapse of time the patient might be disorientated, exhausted and momentarily blind.

If more than 2 epileptic seizures take place within 24 hours the patient is suffering from epilepsy 
seizures in cluster. Emergency actions are normally needed in order to not end in Status Epilepticus 
(SE). At this stage the patient´s life can be at risk and close monitoring of the crisis is needed. Epilepsy 
in cluster is also related to permanent brain damage and worsening of the epileptic condition.

When a seizure takes place for a period of time greater than 5 minutes or 2 discrete epileptic seizures 
happen, between which there is incomplete recovery of consciousness we speak about Status 
Epilepticus. In this scenario the last crisis triggers the mechanism for the next one to happen in a 
vicious circle, in such a way that the affected neuronal group cannot recover normal activity between 
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crisis. This is a medical emergency and hospitalization is needed as the subject can enchain infinite 
seizures. This is considered a life threatening situation.

Although an isolated epileptic seizure is rarely dangerous for a young, healthy patient, cluster seizure 
and SE can lead to heart failure, brain damage, coma and death.

If the epileptic seizures are consequence of an underlying intracranial pathology we will call it 
structural epilepsy. These pathologies include different brain conditions such us meningitis, cancer,  
traumatic injuries, vascular disorders and some virus capable of trespassing the brain blood barrier.

If the cause of the epileptic seizures is located outside the cranial cavity the case will be labeled as 
reactive epilepsy. Between potential triggers of reactive epilepsy seizures a wide range of can be 
listed, such as the presence of external agents (toxics) excess or defect of certain blood parameters 
(eg. low glucose) or other organic problems (liver or kidney failure etc.)

In order to discard or identify the primary disease causing the epilepsy several diagnostic tests must be
conducted. These tests comprehend a complete blood test (including hepatic activity), magnetic 
resonance imaging (MRI) of the complete brain and cerebrospinal fluid (CSF) test. 

Should all these test give negative results the case will be diagnosed as idiopathic epilepsy, this means
epilepsy with no cause found.

According to several researches, Idiopathic Epilepsy has a high genetic component. Some researches 
show that a mutation on the homozygous chromosome 37 could be causing a higher than normal 
incidence in the Malinois Belgian Shepherd. As a result this type of genetic related disease is 
hereditary.

Epilepsy is a chronic and progressive condition and the goal must be focused on controlling the 
seizures and give the patient a good level of quality of life. When under control, an epilepsy episode 
every 3 months is considered a reasonable crisis frequency. Even when the condition is satisfactory 
controlled, epilepsy crisis frequency tend to increase as the patient ages. In the long term epilepsy is 
also associated to premature brain and CNS aging.
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3 - Primary treatment. Conventional 
veterinary drugs

The initial veterinarian treatment for canine epilepsy consists on 2 types of drugs: Regular medication 
and emergency drug(s). The regular medication is the drug, or coctail of drugs, taken in a daily basis in
order to control the sickness in long term. This regular medication can consist on a monotherapy (just 
one drug) or a polytherapy (more than 1 drug is needed to reach the desirable effect in time) 

Although there are a few primary drugs that can be used with success in a majority of the patients it is 
not uncommon to need a personalised drug coctail for certain individuals. In fact, the success in the 
use of a primary drug or coctail, comes after a careful trial and error period regardig not only the 
choice of drug(s), but also the dosages.

On the other hand, an emergency drug(s) is a substance that is administrated when a crisis occurs, in 
order to stop it and minimize the consecuences and damage that can be provoked to the patient. The 
use of emergency drugs can be crucial if the crisis end in cluster or Status Epilepticus.

3.1 – Phenobarbital

Phenobarbital (PhB) is a barbiturate drug commonly used as the first choice drug to treat epilepsy. It 
can help to reduce and control seizures increasing the inhibitory neurotransmitter GABA-A. It has a 
great oral or IM bioavailability of 80-100%. 

Mechanism of action: The primary action of phenobarbital is to enhance the inhibitory actions of 
gamma-aminobutyric acid (GABA) on neurons by binding to the barbiturate-binding site that prolongs
the duration of chloride channel opening. At the same time, sodium and potassium cations 
conductance and calcium influx are also reduced and glutamate excitability depressed.

This has the effect of elevating seizure threshold and reducing the spread of seizure activity from a 
seizure focus. In other words, it elevates the fence that the affected neuronal group has to jump if they
start to overexcite, making it more difficult for a crisis to get triggered.

Dosage: For epilepsy treatment the dosage is normally set between 2-6 mg/kg.day, although this 
must be set for each patient by analyzing the serum concentration untill is it´s stabilizes between 15 – 
35 µg/mL. Oral administration is normally set every 12 hours. At the beginning of the treatment a load
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dosage is usually needed. It consists on a first dosage of up to 3 times the standard dosage during the 
first 48 hours.

Metabolization and half-life: Phenobarbital is metabolized through the liver by hepatic cytochrome 
P450 system  and renally excreted. Phenobarbital is rapidly and nearly completely absorbed following 
oral and intramuscular administration. Peak serum concentrations are reached in approximately 3 
hours. The half-life is between  80 and 100 hours making it a very stable drug choice. Daily doses and 
plasma concentrations are linearly related.

Side effects: Polyuria / polydipsia, polyphagia ,depression, hyperactivity, impaired attention, 
dizziness, memory problems, loss of strength and control of posterior train (ataxia), liver failure, 
superficial necrolytic dermatitis. The majority of these side effects can be reversed when the drug is 
removed from the body.

3.2 - Potassium Bromide

Potassium bromide (KBr) is a halide anticonvulsant which is usually administered in combination with
other first choice drugs, although it can also be used in monotherapy. The salt dissociates after 
ingestion and the bromide ion is rapidly absorbed and present in the body, reaching a peak serum 
concentration after only 30 to 45 minutes from oral administration. Once absorbed, bromide rapidly 
distributes throughout the extracellular space and into cells replacing chloride in all body fluids. This 
balance can be quite complicated to reach and easy to break by external elements that can interfere in
the Cl- concentration, such us diet, water intake or physical activity.

Mechanism of action: Its anti-epileptic activity arises from the competition between bromide and 
chloride for transport across nerve cell membranes. This results in membrane hyperpolarisation, 
which raises the seizure threshold and prevents the spread of epileptic discharges.

Bromide also potentiates the effects of the inhibitory neurotransmitter GABA and so has synergistic 
activity with other drugs that have GABA-ergic activity such as phenobarbital, that is why it is usually 
part of a polytherapy when the first choice drug is not working.

Dosage: The target therapeutic range for bromide in serum concentration is between 1000-1500µg 
ml, which is normally reached with oral administration of 20-40 mg/Kg.day. It can take around a 
month to get to the steady state of bromide concentration in the patients body. This bromide 
concentration can be reduced by external influences, such as the intake of common salt (NaCl)
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Metabolization and half-life:Potasium Bromide is not metabolized, it´s excreted by the renal system. 
Half life of Potassium Bromide is between 20-28 days.

Side effects: Polyuria / polydipsia, polyphagia, vomiting, drowsiness, ataxia, nausea and 
erythematous dermatitis. 

3.3 - Emergency drugs

These drugs are not part of the regular epilepsy treatment and are exclusively used when the epilepsy 
crisis takes place and any associated complications appears, such as the already mentioned epilepsy 
in cluster and SE. The goal of the administration af an emergency drug in epilepsy should be 
minimazing the brain and organ damage that could derivate from an uncontroled life threatening 
epilepsy crisis.

3.3.1 – Diazepam

Diazepam is ia benzodiazepine drug with anxiolytic, hypnotic, anticonvulsant, muscle relaxant, and 
amnesic effects.  It works by calming abnormal overactivity in the brain and is specially used as 
emergency drug in order to stop cluster seizures. It is normally rectally administrated during a crisis, 
although it can also be administrated as venous continuous perfusion after hospitalization.

Mechanism of action: The presumed mechanism of action of diazepam and other benzodiazepines in 
the central nervous system is by potentiation of the inhibitory effect of γ-aminobutyric acid (GABA) 
on neuronal transmission.

Dosage: It´s usually administrated as a rectal gel. The emergency dosage is 0.5-2 mg/Kg, which can be
repetead up to 3 times in intervals of 5-10 minutes. Peak concentration is supposed to be achieved 
after 5-10 minutes of rectal administration. A higher dosage can lead to the opposite effect and 
provoke overexcitement and seizures.

Metabolization and half-life: Diazepam is metabolized in the liver by hepatic isoenzimes CYP2C19 and

CYP3A4  and cytochrome P450 system and has a half-life of around 48 hours.

Side effects:Drowsiness, dizziness, headache, nervousness, flushing, diarrhea, unsteadiness, lack of 
coordination, problems falling asleep or staying asleep, rash, trouble breathing, overexcitement.
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3.3.2 – Levetiracetam

Levetiracetam is a drug within the pyrrolidine class that is used to treat various types of seizures from 
epileptic disorders. Levetiracetam has a wide therapeutic index and little potential to produce, or be 
subject to, pharmacokinetic interactions. It can be used either as regular or emergency drug, 
however it´s relatively low half-life makes it more difficult to be used on regular daily basis and it´s not 
normally used on monotherapy.

Mechanism of action: Levetiracetam is rapidly and nearly completely absorbed after oral 
administration. Peak serum concentrations are achieved within 1 hour when levetiracetam is taken 
without food and 2 hours with food. Daily doses and plasma concentrations are linearly related.

The mechanism through which levetiracetam exerts its antiepileptic is thought to be unique amongst 
other antiepileptic medications. Some researches suggests that levetiracetam binds to synaptic 
vesicle protein 2A (SV2A) and that appears to play a role in the modulation of synaptic transmission 
by increasing the available amount of secretory vesicles available for neurotransmission. Stimulation 
of pre-synaptic SV2A by levetiracetam may inhibit neurotransmitter release, but this action does not 
appear to affect normal neurotransmission. Levetiracetam has also been shown to indirectly affect 
GABAergic neurotransmission (despite having no direct effect on GABAergic or glutamatergic 
receptors) and modulate ionic currents.

Dosage: A load dosage of 60mg/Kg is needed. After this the normal dosage is set between 20-30 
mg/Kg every 8 hours, due to it´s short half-life.

Metabolization and half-life: Levetiracetam has a half-life of around 6-8 hours and is metabolized 
renally. Levetiracetam is not protein bound (<10%) and has no link with hepatic metabolism via 
cytochrome P450 system. The major metabolic pathway is hydrolysis of the acetamide group to the 
inactive carboxylic derivative.

Side effects: Polyuria / polydipsia, polyphagia, weakness, lethargia, somnolence, loss of coordination 
and balance.
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4 - Cannabidiol (CBD)

Cannabidiol (CBD) is one of the multiple cannabinoids appearing in the cannabis plant. In fact it´s the 
second main cannabinoid, just after the most known THC. In contratst to THC, CBD is not psycoactive.
According to the human experience in epilepsy treatment, cannabidiol is usually administrated as a 
complementary drug of the primary medical treatment.

It´s still very little known about the CBD properties and mechanism of action and there is no scientific 
evidence of any applications yet, however several tests and studies have shown CBD to possibly be 
effective against a wide range of symptoms related to different siknesses and conditions, such as 
muscular pain, inflammatory related aches, CNS affections like multiple sclerosis, fibromialgia,  
epilepsy, glaucoma and some skin disorders.

It´s also believed CBD to have neuroprotective and, what is more, neuroregenerative properties. In 
this line studies are being carried out for Parkinson and Alzheimer diseases.

Other possible properties of cannabidiol are anxiolytic, painkiller, antiemetic, antiepileptic, antitumor, 
antioxidants, anti-inflammatory, antipsychotic, immunomodulatory, antibacterial, antifungal, 
neuroprotective, antirheumatic and sleep inducing properties.

Mechanism of action: The mechanism of action of cannabidiol against epilepsy is still unknown and 
currently under study, however, preliminary tests point a few possible ways in which CBD may work.

• Inhibit or slow down the way messages or signals are sent in the brain by changing calcium 
levels in brain cells that are used for sending messages or signals between adjacent cells.

• CBD has also shown to potentiate the inhibitory effect over γ-aminobutyric acid (GABA) on 
glutamatergic neuronal groups, as many other antiepileptic drugs. 

• It´s anti-inflammatory properties could relieve the areas of the brain affected by epilepsy, as 
well as the group of neurons along the CNS involved in the crisis, or even masking the principal 
sickness by decreasing the provoked inflammatory process which causes seizures. The 
mechanism for this might be the inhibition of the synaptic adenosine and dopamine uptake 
decreasing as a result the adenosine’s TNF-α serum concentration.

• As, for human epilepsy cases, CBD is administered as a complementary substance for the main 
anti-epileptic drug, another potential mechanism could be the inhibition of the cytochrome 
P450 enzimes system (CYP2C9 in particular), responsible of the metabolization of a wide range
of drugs, including most of the first choice antiepileptic drugs ( for example phenobarbital), 
when used as adjuvant in polytherapy.  As a result, the biodisponibility and serum 
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concentration of the primary antiepileptic drug could be artificially increased leading to a 
stronger effect and control of the crisis, raising at the same time the risk of hepatoxicity. In the 
present document this particular interaction is studied in the chapter 5.2.1.

Dosage: Depending on the patient, it can vary from 0.5 to 10 mg/Kg.day for humans. There are 
documented cases where a dosage of up to 20mg/Kg.day is being used reporting no toxicity. At the 
moment for veterinarian patients the study dosage is set to 2.5mg/Kg evey 12 hours. 

Something to be taken into account is a property of canabinoids named  Entourage Effect, for which 1
particular cannabinoid (CBD in this case) might be much more effective if in presence of other 
cannabinoids, even if these are not suppossed to be effective agaist the sickness or condition to treat. 
This also means that a lower amount of the main cannabinoid to be used might have the same 
theoretical effectiveness if in presence of more cannabinoids.

Metabolization and half-life: Cannabidiol has a liver metabolization through the cytochrome P450 
enzymes family, such as CYP2B6, CYP2C19, CYP2D6, CYP2J2, and CYP3A4, and by the isoenzymes 
UGT1A7, UGT1A9, and UGT2B7.  CBD undergoes an extensive first-pass metabolism, that is, after 
passing through the liver, most of CBD is eliminated and various metabolites are formed, such as 7-
COOH-CBD or 7-OH -CBD. More than 100 different metabolites have been found, hence the difficulty 
to understand which metabolites are responsible of a particular effect.

CBD has a half-life of 2–5 days after chronic oral administration. This means that it has got a big 
biodisponibility and stability.

Side effects: Several tests have shown CBD to be a safe drug, even at very high dosages, and no 
serious side effects have been detected so far. Some mild side effects have been identified, such as 
gastric discomfort, nausea, headache, drowsiness and lethargy (this last one specially at the beginning
of the treatment).

There is still very little research on the long term side-effects for chronic patients.
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5 - CBD treatment for a case of canine 
epilepsy – Jack

Jack had his first isolated epilepsy crisis on April 29th 2016. One month later he had another isolated 
crisis and in June of that same year Jack had his first epilepsy crisis in cluster. From that moment the 
administration of phenobarbital as a first choice antiepileptic drug started. In August 2016 all the 
possible primary diseases that could cause both secondary and reactive epilepsy were discarded by 
carrying out blood, MRI and CSF tests, hence Jack was diagnosed with idiopathic epilepsy. 

For a period of around 10 months the epilepsy crisis were reasonably in control under Phenobarbital 
monotherapy, at that moment crisis used to take place every 4 to 8 weeks, mostly isolated. At the 
beginning of 2017 epilepsy crisis frequency sky rocketed taking place by then every 2 weeks or less. 
Moreover, crisis began to appear always in cluster, ending sometimes in SE, which required the use of 
emergency drugs almost as part of the weekly routine. As a result Jack´s 2 weeks routine, while he was
already having his daily phenobarbital intake, was as follows:

• Day 0  : Crisis in cluster during the whole day. Administration of first emergency drug 
(Diazepam) with no success. Administration of a second emergency drug (Levetiracetam)

• Days 0-5  : Full course of emergency drug (Levetiracetam) 3 times a day. Strong side effects 
such as disorientation and inability to walk were present as well as urinary control loss. Jack 
used to spend the whole day asleep listlessly in his corner.

• Day 6  : First day free of emergency drugs. Transition day.

• Days 7 to 10  : Normal dog.

• Days 11 – 12  : Aura. Some signs indicating abnormal neuronal activity were noticeable 
predicting the next crisis: nervousness, irritability, strong nightmares.

• Day13  : Crisis in cluster during the whole day. Day 0.

As a result, on 24th May 2017 a second antiepileptic drug was introduced on polytherapy alongside 
with phenobarbital. During the next 2 months no epilepsy crisis appeared.

In July 2017 Jack was taking a polytherapy consisting on the regular administration of phenobarbital + 
potassium bromide. According to serum concentration analysis phenobarbital was being 
administrated at the highest possible dosage, just slightly below the toxicity level. 
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Despite of the epilepsy crisis frequency decreasing, some side effects took place, some of them severe 
and some others even related to the nervous system, such as an episode of paralysis and acute 
generalized pain without cause, tremors and irritability. Apart from that, a severe skin reaction all 
along his body and loss of hair also appeared.

KBr was therefore suppressed and Jack returned to phenobarbital monotherapy. These side effects 
started to gradually disappear but at the same time epilepsy crisis in cluster returned again every less 
than 2 weeks just the same way before the introduction of KBr. At that exact moment euthanasia 
began to look like the most sensible option, however CBD appeared in scene as last breath of hope for 
Jack.

According to the experience of an American young girl from Colorado, Charlotte Figi* who had been 
suffering from a severe case of epilepsy (Dravet syndrome) since born, a high cannabidiol strain of 
Marijuana was showing great results on her after a long time of use of conventional anti-epileptic 
drugs with no results. Some other publications and (little) research papers shown cannabidiol to have 
a moderate to high effect on few diseases (including epilepsy) and very low intoxication risk.

Given all the above, cannabidiol in oil format was chosen as the next and probably last treatment to be
tried on Jack´s epilepsy condition. 

CBD oil was to be administrated in combination of the primary veterinary antiepileptic drug 
(phenobarbital)  to begin with, that is, on polytherapy. The specifications a cannabidiol extract oil has 
to meet, in order to be effective and safe are as follows:

• High CBD concentration.

• Full cannabinoids spectrum in order to promote the entourage effect on CBD.

• Very low THC content to avid psychoactivity as well as the apparition of THC related epilepsy 
crisis reported in some individuals.

• Decarboxylated product: So the cannabidiol molecule is already activated for oral 
administration.

• Reliability: Different 3rd party laboratories certify the product quality, stability, safety and non-
metal presence carrying out both chemical and spectrometry tests.
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5.1 - Cannabidiol oil

Enecta Premium Hemp Extract (10%CBD) oil was choosen after doing a research about the different 
CBD oil preparations existing in the market. After speaking to Enecta customer care and telling them 
about Jack´s sickness and what we had in mind they offered us their total support and interest in our 
story. This particular cannabidiol oil matches all the required parameters listed above.

Appart from the very helpful apporach from enecta team, this particular cannabidiol oil is absolutly 
reliable, as shown by the tests published by 3rd party laboratories related to the final product as well 
as the raw materials. In particular the 10% concentration product allowed us to give Jack the correct 
dosage using a reasonable volume of oil.

5.2 – Cannabidiol Treatment & Results

CBD administration began at a very low dosage of 0.6mg/ Kg.day, given twice daily, in combination 
with phenobarbital. Primary veterinary drug (phenobarbital) was being administrated as usual at the 
maximum tolerable dosage suitable for Jack of 250mg/day. By that moment the secondary 
veterinarian drug, potassium bromide, had already been totally removed due to the strong side effects
developed earlier.

Jack spent most of the next 2 days sleeping in his corner, the following day started looking like a 
normal dog again.  1 Week later CBD dosage was set at 1mg/Kg.day. The next epilepsy crisis in cluster
appeared as usual, 2 and a bit weeks later, this meant no change in the frequency nor in the strength 
of the seizures. Use of emergency drugs was required in order to stop the crisis in cluster.

The experiment continued by increasing the CBD dosage up to 1,2mg/Kg.day. The next epilepsy crisis 
in cluster appeared 2 weeks and 4 days later, with practically no change in frequency, nor in strength. 
CBD was used as emergency drug in a high dosage (60mg in a shoot) with no result. Conventional 
emergency drug was then needed as usual. 

At that moment CBD dosage was increased up to 2mg/Kg.day and Jack spent 2 days mostly sleeping. 
Again the third day started looking normal.  After 4 weeks with no fits it started to be clear that 
cannabidiol was working, however it was unknown why and how (was CBD behaving like a main agent 
or just was acting as a secondary actor reinforcing,  somehow, the Phenobarbital effect?). In order to 
find the medical role of cannabidiol, phenobarbital level started to be slowly decreased while 
maintaining a constant CBD dosage of 2mg/ Kg.day.
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At first stage phenobarbital was lowered to 200mg/day.

After 4 more weeks (8 weeks in total since last epilepsy crisis) still no fits appeared. It was quite clear 
by then that something had changed with the addition of CBD in Jack´s treatment. Phenobarbital was 
then lowered at 150mg/day.

11 more weeks (19 weeks in total) and still no fits. Phenobarbital dosage was lowered again to 100mg/
day. This was a particularly important milestone as Jack was then having less than half of the initial 
Phenobarbital dosage with no increase (or even apparition) of fits. In fact some PhB related side 
effects began to disappear. It was clear that Jack gained strength and control on his back train 
(something partially lost when starting taking phenobarbital), as well as a strong reduction in hair loss,
polyura and polyphagia.

Week 29 and still no fits. Phenobarbital was lowered at 50mg/day. At that moment serum 
concentration tests were carried out showing a PhB level in blood under therapeutic range. According 
to these results, theoretically Phenobarbital was not  having any roles in his epileptic condition 
meaning that it was cannabidiol the one responsible of his condition improvement. Phenobarbital 
related side effects completely disappeared. At this point CBD dosage remained at 60mg/day  
(2mg/Kg.day)

It was on September 1st  2018 and after 9 months and 5 days since the last epilepsy crisis when 1 
Isolated moderate intensity fit appeared, however Jack recovered very fast and no emergency drug 
was needed this time. 

In order to return to a stability point Phenobarbital dosage was increased again to the previous value 
of 50mg/day. It was pretty clear however that a very stable point existed in polytherapy of 60mg/day 
of cannabidiol + 50mg/day of phenobarbital (20% of the initial PhB dosage and theoretically under 
therapeutic level)

2019 was a full year with no epilepsy episodes. After this, CBD dosage remained at 2mg/Kg.day but a 
new progressive phenobarbital dosage decrease was planned and by the beginning of 2020 
phenobarbital dosage was as low as 35 mg daily (15% of the initial dosage) The new goal was then 
removing totally the phenobarbital administration.

In February 2020 new seric concentration tests were carried out, showing the phenobarbital blood 
level was under half of the minimum therapeutic range, cannabidiol dosage remaining at the dosage 
of 60mg/day (2mg/Kg.day)

On 26th May 2020 phenobarbital administration was totally removed after a very progressive 
landing period. From this point Jack is under monotherapy of cannabidiol to treat his epilepsy. No fits 
so far at the day of writing this document. Jack is now 11 years old and is in perfect health condition, 
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showing no side effects of any type and  having a very high activity level. The last epilepsy crisis took 
part more than 3 years ago.

No adjustment of the CBD level has been needed since 27/11/2017, when it was set to 2mg/Kg.day 
(60mg/day for Jack)

5.2.1 – Study of CBD interactions: 
Cytochrome P450 and Phenobarbital

Cannabidiol has, just like any other drugs, interactions and influence over other present molecules 
and substances. Some studies warn specifically about the potential inhibition of the enzyme 
Cytochrome P450. This enzyme, or better said enzyme family,  is responsible for the correct 
metabolism of a wide range of substances that broken down through the liver, such as barbiturates 
like phenobarbital.

In practical terms the inhibition of the enzyme that is responsible of the metabolism of a specific 
substance would slow down the mechanism of the body to process it, leading to a higher 
concentration in blood of this substance for the same dosage intake.

For this reason and after looking at the good results of CBD in combination with phenobarbital to treat
epilepsy a question came up quickly: What is the role of the CBD in this crisis reduction? Is CBD the 
main agent or a precursor of the main drug, in this case phenobarbital? We will now analyze both 
possible scenarios:

1) CBD acts directly as an effective solution to epilepsy acting as a main agent (through whatever 
neural mechanisms)

2) CBD inhibits the enzyme Cytochrome P450 and therefore the correct metabolism of phenobarbital 
in blood, which results in a higher serum of PhB concentration for the same administered dose. If this 
was the case we would be artificially increasing the bioavailability of phenobarbital, being this the 
cause for reductions in epileptic seizures. CBD would be a secondary or indirect agent.

Therefore, a gradual reduction in the dose of PhB was started in Jack´s daily intake and serum 
concentrations of phenobarbital in the blood were measured after the dose stabilization period 
(minimum 2 weeks) for each phenobarbital dosage reduction. After having all this data the following 2
steps analysis was made:
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• Compare phenobarbital serum concentration previous to the CBD administration VS 
phenobarbital serum concentration while CBD was being administered, both at the same PhB
dosage intake. If the PhB blood concentration is higher when CBD was being administered 
than when PhB was on monotherapy, we can suspect that an interaction is happening between
both drugs and the inhibition of P450 enzyme could be taking place, meaning the cause of the 
epilepsy crisis reduction would be the artificial increase of phenobarbital bioavailability. 

If, on the other hand, the PhB serum concentrations of the analysis made prior the treatment 
with CBD and during the treatment with CBD are similar, the inhibition of the enzyme 
cytochrome P450 could be discarded, at least at these dosages, meaning the CBD would be 
direct responsible of the epilepsy crisis reduction.

PhB on Monotherapy PhB on Polytherapy with CBD

Date 25/08/2017 23/01/2018

PhB Intake Dosage (mg/daily) 200 200

Serum [PhB] (µg/ml) 26.2 26.5

A variation in phenobarbital serum concentration, when PhB is administered on monotherapy or on 
polytherapy alongside CBD, is not appreciated at these dosages.

• Compare the PhB serum concentrations  at the different phenobarbital dosages when a PHB 
de-escalation was taking place, while the CBD dosage was constant. If the values of the PhB 
serum concentration align properly through a straight line we could conclude that the 
phenobarbital metabolism mechanism is not being interfered by CBD, at least at these 
dosages.
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PhB intake(mg) x2 daily PhB daily dosage (mg) Weight (kg) PhB Dosage (mg/Kg.day) [PhB] Serum (ug/ml)

min (valley) max (peak) ave

125 250 30 8.33 34.1 36.7 35.4

100 200 30 6.67 26.2 26.2 26.2

100 200 29 6.90 26.5 26.5 26.5

25 50 29 1.72 12 12 12



Despite the huge limitations that this regression study has, a linear trend in the reduction of the 
phenobarbital intake dose and the reduction of the serum PhB concentration thereof can be seen. The
consequences of a hypothetical inhibition of the Cytochrome P450 enzyme would be seen as a 
pronounced hyperbolic curve.

From these 2 small experiments the following conclusion can be reached: 

There are no evidences that CBD is inhibiting the Cytochrome P450 enzyme, and therefore artificially 
increasing the bioabailability of PhB. For this reason we can suspect that CBD is acting as the main 
agent in the treatment of epilepsy and not only as a precursor of the main drug.
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6 - Cannabidiol (CBD) to treat drug-resistant 
epilepsy – The story of Jack. Summary and 
conclusions.

• At the moment of writing this lines no epilepsy crisis have taken place since 01/09/2018, this is 
more than 3 years. For this reason we can conclude that CBD monotherapy is effective for 
treating the epilepsy condition on Jack.

•  Jack´s current CBD dosage is set 60mg per day, this is 2 mg/Kg.day. This dosage is, according 
to the human experience, relatively low for epilepsy treatment.
According to the experiences and studies available to date, the functional dosage for epilepsy 
range from 0.5 to 10 mg/Kg.day. Studies on humans with higher doses have shown no toxicity 
(some up to 100 mg/Kg.day) but with little improvement in the disease.

• Jack´s epilepsy condition is diagnosed as Idiopathic Epilepsy. Considering this Jack´s epilepsy 
case is very likely to have a genetic cause.

• Jack is refractory to phenobarbital and potassium bromide drugs for epilepsy treatment. Jack 
has shown no improvement to the administration of diazepam as emergency drug. Jack has 
also shown bad tolerance to Levetiracetam as emergency drug.

• CBD has shown to not inhibit Cytochrome P450 enzyme, at least at this dosage.

• No drug tolerance effect to CBD is appreciated after continuous intake for almost 4 years and 
therefore no increase of the dosage of CBD has been needed during all this time. 

• CBD might increases its effectiveness in the long time of use. When Phenobarbital was first 
lowered from 0.5 to 0.25 mg/Kg.day a crisis took place and PhB dosage was set back to what 
looked a stability point of PhB at 0.5 mg/Kg.day. A year later, the PhB dosage was reduced to 0
without appearing crisis since then. This could also mean that CBD has caused an improvement
in the long term neuronal system, in line with some studies that highlight the 
neuroregenerative power of CBD.
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• CBD and other cannabinoids are fat-soluble, so a regular diet and regular physical condition 
(% body fat) could have a great impact. For this reason big attention to diet and physical 
activity has been paid.

• Taking into account Jack´s age and medical condition, there are no evidences of deterioration 
in cognitive abilities, which would be a very typical scenario of a neurodegenerative condition 
such as epilepsy.

• CBD has shown no immediate effect when used during an epilepsy crisis. According to this 
experience CBD has no effect as as fast administration emergency drugs.

• According to this experience CBD has a loading period in the organism of several days 
(between 2 days and a week) At the beginning of the first CBD administration (and the 
following increases in dosage) Jack usually spent 2 or 3 days completely asleep. When he woke 
up he was the same as always regaining after this short period normal mental and physical 
activity.

• The preferred form of administration is sublingual (direct to the carotid current, without 
previous hepatic passage) which in dogs can be difficult to achieve. This would result in greater 
initial bioavailability and better utilization of the substance.
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ANNEX 1 – Evolution records.

Date Type Event Days 
since last

Pb 
(mg/d
ay)

KBr 
(mg/d
ay)

CBD 
(mg/da
y)

2016

29/04/2016 Fits First isolated fit registered. -

24/05/2016 Fits Second isolated fit registered. 25

07/06/2016 Fits 3rd registered epileptic crisis.
1st crisis in cluster.

14

07/06/2016 Drug PhB administration start 180

11/07/2016 Fits Isolated crisis 34 180

10/08/2016 Drug Increase of PhB dosage 
(Luminal normalization)

200

31/08/2016 Fits Isolated crisis 51 200

04/10/2016 Fits Isolated crisis 34 200

23/10/2016 Fits Isolated crisis 19 200

23/10/2016 Drug Increase of PhB dosage. 250

29/11/2016 Fits 3 Isolated crisis 37 250
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19/12/2016 Fits Isolated crisis 20 250

2017

15/01/2017 Fits 4 crisis in cluster (SE) 27 250

22/02/2017 Fits 1 Isolated crisis 38 250

22/03/2017 Fits 1 Isolated crisis 28 250

11/04/2017 Fits 1 Isolated crisis 20 250

25/04/2017 Fits 3 crisis in cluster 14 250

08/05/2017 Fits 1 Isolated crisis 13 250

23/05/2017 Fits 1 Isolated crisis 15 250

24/05/2017 Drug KBr administration start 250 1000

07/07/2017 Fits 1 Isolated crisis 45 250 1000

23/08/2017 Other ICTUS 250 1000

28/08/2017 Fits 1 Isolated crisis 28 250 1000

14/09/2017 Fits 1 Isolated crisis 17 250 1000

15/09/2017 Drug Increase of KBr dosage 
(Libromide normalization)

250 1100

16/10/2017 Other Strong side effects 250 1100

18/10/2017 Drug KBr suppression 250 - 18
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CBD administration start

22/10/2017 Other KBr associated side-effects 
disapear

250 18

02/11/2017 Drug Increase of CBD dosage 250 30

09/11/2017 Fits 6 crisis in cluster (SE) 56 250 30

09/11/2017 Drug Increase of CBD dosage 250 36

27/11/2017 Fits 2 crisis in cluster 20 250 36

27/11/2017 Drug Increase of CBD dosage 250 60

25/12/2017 Drug Reduction of PhB dosage 200 60

2018

23/01/2018 Drug Reduction of PhB dosage 150 60

10/04/2018 Drug Reduction of PhB dosage 100 60

22/06/2018 Drug Reduction of PhB dosage 50 60

22/08/2018 Drug Reduction of PhB dosage 25 (60)

01/09/2018 Fits 1 Isolated crisis. First crisis 
since CBD therapy. Last 
recorded crisis so far.

278 25 60

01/09/2018 Drug Increase PhB dosage. 50 60
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2019

01/09/2019 Other First full year with no crisis. 365 50 60

01/09/2019 Drug Reduction of PhB dosage 25 60

2020

10/02/2020 Drug Reduction of PhB dosage 12.5 60

26/05/2020 Drug PhB Suppression. 633 - 60
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*In loving memory of Charlotte Figi (October 8, 2006 – April 7, 2020) and her brave family, whose 
story changed ours.
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