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Seizures

+ Most common neurological disorder seen
in small animal practice.

* Reported incidence - 2.3% of all dogs and
1% of all cats evaluated at veterinary
referral hospitals.

* Reported incidence in general
population of dogs -

0.5%-57%

Introduction

= Itis estimated that epilepsy affects approximately 5% of the
canine population as a whole-in 2014 there were 43,346,000 dogs
in the US-approx. 2 million affected

= Epilepsy presents huge challenges to veterinary medical
profession, pet owners, patients-and is also an increasing One
Medicine topic of discussion

= Enhanced support through research, education, outreach
» Focus of the session will be to discuss

» Causes

* Therapies

« Patient and Client Support

Seizure

« Clinical manifestation of abnormal,
increased neuronal excitability and
synchronization

+ Transient, paroxysmal disturbance in brain
function

+ Sudden onset
= Spontaneous res
» Characteristic EEG ¢

Understanding the Canine Brain 101:

Seizures Anatomical: Forebrain

» Cerebral cortex
+ Sensory
perception
+ Behavior /
mentation

« Thalamus
* Relay center
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Seizure Terminology

+ Epilepsy - recurring seizures due to an
intracranial cause
+ Cluster seizures - > 2 seizures per 24
hours
+ Status epilepticus - repeated seizure
activity without an intermission
+ continuous seizure activity lasting > 5
minutes
+ 2 or more seizures with incomplete
recovery between seizures

Signs of Forebrain Disease

« Altered mentation/behavioral change
+ Seizures

+ Postural reaction deficits

» Facial hypoesthesia

* Menace deficits . Conralateral

+ Circling (tendency) - Ipsilateral

* Relatively normal gait

Seizure Manifestations

+ Prodrome
+ Behavior changes preceding seizure
onset
* lctus — period of seizure activity
= Alterations of consciousness,
behavioral changes, motor activity,
autonomic discharge
« Postictal Period
« Disorientation, behavior changes,
ataxia, blindness that can follow seizure
activity

Idiopathic (Genetic) Epilepsy

» No underlying cause other than a
presumed genetic predisposition

« Absence of structural brain disease, defect

at cellular level

* Neurologically normal between seizures

* Onset 1-5 years of age

Differential Diagnosis

= Syncope
Acute vestibular dysfunction
* Transient ischemic attack
Narcolepsy / cataplexy
+ REM behavior disorder
Behavioral disorders
+ Movement disorders
* ldiopathic head tremors

Generalized Seizure
+ Convulsive (tonic-clonic) most common
* Non-convulsive (rare)

« Symmetric signs

* Motor
+ Loss of consciousness
* +/- autonomic signs




Reactive Seizures

* Seizures due to extracranial disease
+ Metabolic
= Toxic

+ Not due to intracranial disease - not
epilepsy

8/29/2019

Focal Seizure

* Manifestation of localized area of neuronal
dysfunction

+ Often associated with symptomatic
epilepsy

+ Can secondarily generalize

Cryptogenic Epilepsy

+ Suspected to be symptomatic (probable symptomatic
epilepsy)
« Age of onset
« Presence of neurological deficits

* Nature of underlying cause
is as yet unknown

Physical Findings

« General physical exam
* Cardiorespiratory disease
+ Evidence of systemic disease
+ Ophthalmologic exam

+ Complete neurclogical exam
= Mentation, behavior
* Visual deficits
+ Gait deficits

Symptomatic (Structural) Epilepsy

+ Associated with an identified, structural
abnormality of the brain

* Neoplasia
* Infection/inflammation
= Trauma

+ Vascular

Historical Findings

= Description of episode:
+ Seizure versus other episodic event?
* Focal or generalized
+ Prodromal or postictal signs
+ Pertinent historical information:
* Age of onset of seizures
+ Vaccination history

+ Past history of trauma, neurologic
illness

+ Known exposure to toxins
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Cause of Seizures

Extracranial

Intracranial Causes

Diagnostic Plan
< 1 year of age

+ Minimum data base
« Serum bile acid tolerance test
* Brain imaging

+ CSF analysis

+ MR, CT
+ Ultrasound

auses
) + Degenerative
* Metabolic » Anomalous
* Toxic * Neoplastic
+ Infectious
+ Inflammatory
+ Idiopathic
» Trauma
» Vascular
Diagnostic Approach

* Rank likely differential diagnoses based on
age, historical data and examination

findings.

<1 year
1-5 years
> 5 years

Differential Diagnosis
1-5 years of age

Extracranial Intracranial

Metabolic + ldiopathic

+ Toxic *» Infectious

Inflammatory
+ MUE
» Neoplastic
« Trauma
» Vascular

Differential Diagnoses
< 1 year of age

Extracranial

Intracranial

+ Metabolic

* Liver disease

(PSS)

« Hypoglycemia
» Toxic

* Lead

+ OPs

» Others

+ Anomalous

+ Hydrocephalus
+ Infectious

Inflammatory

= Viral

(CDV, FIP)

+ Others

* Trauma

Diagnostic Plan
1-5 years of age

Minimum data base
Serum bile acid tolerance test
Infectious disease testing (if indicated)

+/- brain imaging
+/- CSF analysis
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Differential Diagnosis
> 5 years of age

Extracranial Intracranial
* Metabolic + Neoplastic
* Liver disease « Infectious
» Kidney disease Inflammatory

* Hypoglycemia . vascular

» Toxic

* Hypertension
+ Infarct /
Hemorrhage

Principles of Treatment

= Treat any identified underlying disease
= Consider antiepileptic therapy when:
+ No specific treatment is possible
+ Diagnosis of idiopathic epilepsy is
made
= As adjunctive, symptomatic therapy

Diagnostic Plan
> 5 years of age

+ Minimum data base

= Serum bile acid tolerance level
+ Thoracic radiographs

+ Blood pressure

Brain imaging (MR, CT)

= +/- CSF analysis

General Treatment Recommendations

* Plan on life-long therapy

* Monotherapy is preferred; establish
therapeutic levels of drug before adding in
a second medication

* Animals can grow refractory to treatment
over time - expect dosage adjustments

- Side effects are common

Diagnostic Approach

* A minimum data base should be
performed in every animal, even after a

single seizure.

+ CBC

+ Chemistry Profile

* Urinalysis

+ Bile Acid Tolerance

When to Initiate Therapy?

+ Seizure frequency > 1/month

* Increasing seizure frequency or
severity

« Severe postictal signs

= History of clusters or status
epilepticus

« Owner preference

+ Client education is extremely
important when initiating therapy!
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Anticonvulsants: Phenobarbital

= Still first line antiepileptic medication in both dogs
and cats
* Acts on inhibitory GABA receptors
+ Extensive liver metabolism, induces microsomal
enzyme system
+ Drug interactions common

Zonisamide

* Newer generation human drug (2000)

+ Several anticonvulsive properties
= Blocking of sodium, calcium channels
* Enhancing GABA
* Inhibiting glutamate release

* Hepatic metabolism — drug interactions
« Phencbarbital increases clearance of

Phenobarbital
Advantages Disadvantages

- Effective (85%) + Controlled drug
+ Side effects
« PU/PD/polyphagia
= Sedation
= Liver toxicity
+ Blood dyscrasias
» Tolerance

*+ Inexpensive

+ Reasonable t,),
-BID
administration

+ Serum levels
easy to monitor

zonisamide
Zonisamide Disadvantages
» Efficacy
Advantages unknown
« Wide . Metabolized by
therapeutic liver
index » Side effects
« Blood « Sedation, ataxia
concentrations * Loss of appetite
not routinely « Hepatotoxicity
performed (rare)
e Twice daily « Renal tubular
administration acidosis

» Expense - varies

Phenobarbital:
Follow-Up Evaluations

+ Serum drug levels 2-3 weeks after
initiating treatment or dosage adjustment
» Timing of sample collection not
important in most dogs

* Minimum data base and serum drug levels
every 6-12 months while on drug

Levetiracetam

« Newer generation human drug (1999)
* Unigue mechanism of action
* Modulates neurotransmitter release via
binding to presynaptic protein
* No hepatic metabolism, excreted in urine
* Parenteral formulation available
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Levetiracetam

Advantages

« Wide Disadvantages
therapeutic » Efficacy
index unknown
* Blood

Short half life -
must be dosed q
8 hours

.

concentrations
not routinely

performed
» Unique « Side effects
mechanism of « Sedation, ataxia
action « Expense - varies
+ No liver
metabolism

Bromide in Cats

= Airway disease can occur in up to 40% of

cats administered bromide

+ Clinical signs — cough, dyspnea

+ Can be fatal is signs severe

+ Reversible with drug discontinuation

* Avoid use of bromide in cats!

Dietary Considerations with Bromide Therapy

« Bromide is excreted by
the kidneys

+ Competes with chloride
for tubular reabsorption

Potassium Bromide

Advantages

+ Believed to
work
synergistically
with
phenobarbital

« Effective as
sole agent
(60%)

* No hepatic
metabolism

» Once daily
administration

Disadvantages
= Not an
approved drug
* Long t,,(25
days)
« Side effects
Sedation,
ataxia
Polyphagia
Vomiting
Pancreatitis
Bronchitis in
cats

.

.

Potassium Bromide
Follow-Up Care

+ Can give loading dose (400-600 mg/kg) to
increase blood levels

+ Perform serum levels 3 months after
dosage adjustment

+ Minimum data base and serum levels
every 12 months

* False elevations of chloride levels
common

Potassium Bromide

+ Drug form is not available
+ Chemical grade reagent is
compounded
= Solution, encapsulated, tablets

« Believed to displace chloride at GABA

receptor chloride channels
+ Not metabolized
+ Excreted unchanged by kidneys
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Home Treatment for Cluster
Seizures

Rectal Diazepam
+ Dose 0.5-1.0 mg/kg PRN
« Must be stored in glass vial until use
« Inactivated by light, adheres to plastic
« Suppository form available
+ Can repeat 3 times in 24 hours

Management of Status Epilepticus

» Benzodiazepine (diazepam, midazolam)
« 0.5 mglkg IV
» Consider other routes if venous access
difficult
AND
* Phenobarbital
* 12-16 mg/kg IV loading dose, divided
+ 2-4 mg/kg if already on drug

OR
* Levetiracetam
- 60 ma/kg IV loading dose

Home Treatment for Cluster
Seizures

Other Benzodiazepines

* Midazolam: Intranasal, intramuscular
* Lorazepam: Intranasal

Oral Phenobarbital (or other maintenance
drug)
+ Give 1 additional dose after each seizure

+ Should not be given more frequently than
every hour, 3 additional doses total

Management of Status Epilepticus

« Check blood glucose
« If low, give 0.4 mifkg of 50% dextrose
(diluted to 10%)
« Check body temperature
+ If > 105, cool a few degrees

Status Epilepticus

» Repeated seizures without intervening
periods of consciousness

+ Can lead to cerebral necrosis - should be
treated as a medical emergency

Management of Status Epilepticus

+ Consider metabolic problem if seizures
poorly responsive to antiepileptic drugs
* Hypoglycemia
* Hypocalcemia
* Hepatic encephalopathy
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Management of Status Epilepticus Goal of Therapy
« If antiepileptic drugs ineffective, use * ldeal - seizure freedom
anesthetic agent: * Practical - reduction of seizures to
+ Pentobarbital acceptable level
* Propofol + < 1/month
Continue on maintenance antiepileptic + No clusters
medications (can be given IV initially) + Must balance maximizing seizure control

with minimizing side effects of drugs
» Different for each animal

Comparison of AEDs

Phenobarbital Sedation; ataxia
PU/PDIPP
Hepatotoxicity
_-Blood dyscrasia .
Bromide ~60% Renal Q 24 hours Sedation, ataxia
excretion PUIPD/PP
(competes with Vomiting
chiloride) Pancreatitis
Bronchitis -cats
Zanisamide Unknown Hepatic BID Sedation, ataxia
Hyparexia
Levetiracetam  Unknown Renal TID Sedall.on, ataxia
excretion BID - extended
release
Monitoring Our Epilepsy Survey begins...

’ , " http://harvest.cals ncsu.edu/surveybuilder/form.cfm?testid=12936
= Yearly CBC, chemistry profile, urinalysis £ Y

for animal on any antiepileptic drug
* Serum drug concentrations:

+ Phenobarbital: 2-3 weeks after dosage
adjustment, yearly

« Bromide: 3 months after dosage
adjustment, yearly

= Zonisamide, levetiracetam: Not routine;
can be performed in dogs with poor
response to drug
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