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Review
Epilepsy beyond seizures: a review of the
impact of epilepsy and its comorbidities
on health-related quality of life in dogs
Rowena M. A. Packer, Holger A. Volk
Epilepsy is one of the most common chronic neurological conditions in the dog, estimated to affect 0.6
to 0.75 per cent of dogs. Owners of dogs with epilepsy have previously indicated that their dog’s quality
of life (QoL) is of greatest importance to them above seizure frequency; however, much of the research
into canine epilepsy to date has focussed on seizure frequency, and how to reduce it via antiepileptic
drug treatment. In people, the impact of epilepsy upon QoL has been widely studied, exploring not only
its impact on physical health, but also the psychological health and cognitive capabilities of affected
individuals. This paper reviews the existing literature on canine epilepsy, identifies potential threats to
QoL, and draws parallels from human epilepsy research. We suggest that canine epilepsy poses threats
to both quality and quantity of life, with treatment interventions posing a fine balance of potential
benefits and harms to the patient. At present, little is known about the neurobehavioural, emotional
and cognitive effects of epilepsy upon affected dogs. Further studies are needed to establish the extent
to which unknown QoL-inhibiting comorbidities exist in the dog, in order to avoid their undertreatment,
and to objectively quantify the effects of epilepsy on canine QoL.

Epilespy and quality of life

Epilepsy is defined as a disease of the brain characterised by an
enduring predisposition to generate epileptic seizures, practically

appliedby
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having two or more unprovoked epileptic seizures over 24
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hours apart (Fisher and others 2014). Two broad epilepsy types have
been defined by their aetiology (Berendt and others 2015). Idiopathic
epilepsy (IE) is defined as epilepsy of predominantly genetic or presumed genetic origin and in which there are no gross neuroanatomical or neuropathological abnormalities nor other relevant underlying
diseases causing seizure activity (Shorvon 2014). Within this there
are three subgroups: genetic epilepsy, where a causative gene has
been identified; suspected genetic epilepsy, where a high breed prevalence (>2 per cent), genealogical analysis and/or familial accumulation of affected dogs supports a genetic influence; and epilepsy of
unknown origin, where the nature of the underlying cause is as yet
unknown. Conversely, structural epilepsy (StE) is characterised by
epileptic seizures that are provoked by intracranial/cerebral pathology including vascular, inflammatory/infectious, traumatic, anomalous/developmental, neoplastic and degenerative diseases confirmed
by diagnostic imaging, cerebrospinal fluid examination, DNA testing or postmortem findings.
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Epilepsy is the most common chronic neurological condition in
domestic dogs, and although the true prevalence is unknown, estimates from the general canine population include 0.6 per cent for
IE (Kearsley-Fleet and others 2013), and 0.75 per cent for all causes
of epilepsy (IE+StE) (Heske and others 2014). Age of onset of IE
is most common between six months and six years (Armas¸u and
others 2014) and the condition is usually lifelong; in some cases
requiring constant medication. In contrast, dogs with StE are more
commonly under six months or over six years (Armas¸u and others 2014, Berendt and others 2015). Owners of dogs with IE have
previously indicated that their dog’s quality of life (QoL) is of greatest importance to them above seizure frequency (Chang and others 2006); however, much of the research into canine IE to date has
focussed on seizure frequency, and how to reduce it via antiepileptic drug (AED) treatment (Pearce 1990, Dowling 1994, Dewey and
others 2009). Little consideration has been given to the impact of
epilepsy upon QoL until recent years, and that has been heavily
focussed on the owner’s QoL (Lord and Podell 1999, Chang and
others 2006, Wessmann and others 2014). Health-related quality of
life (HRQoL) is the functional effect of a medical condition and/
or its consequent therapy upon a patient, and is a multidimensional concept. In people, the impact of epilepsy upon QoL has been
widely studied, exploring the holistic impact of epilepsy not only
on physical health, but also the psychological health and cognitive
capabilities of affected individuals (Elger and others 2004). Indeed,
QoL scoring systems for people with epilepsy cover a broad range
of topics. For example, the Quality of Life in Epilepsy (QOLIE-89)
inventory (Devinsky and others 1995), summarised in Table 1, comprises diverse topics, some of relevance to canine IE (eg, ‘medication
effects’), while others are human-centric (eg, ‘work/driving/social’).
These impacts on QoL are not simply factors that impact physical
and mental directly, but also the indirect effects that decrease opportunities to participate in activities that promote QoL. Although not
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A holistic approach….
What is the role of diets?
Removing
potential triggers
Reducing stress
factors
Antiepileptic
drug
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Ketogenic diet

Ketogenic diet
• Four main theories (Danial et al, 2013)

• High fat, low carb and low protein

– Carbohydrate depletion

• Mainly children

– Improved mitochondrial dependent energy metabolism in
neurons and associated changes in ATP sensitive neuronal
excitability

• Tolerability

– Inhibition of metabolic pathways (specifically the
mammalian target of rapamycin pathway)

• Good efficacy

– Inhibition of glutamatergic synaptic transmission

British Journal of Nutrition (2010), 103, 1746–1754
q The Authors 2010

doi:10.1017/S0007114510000097

Dietary supplementation with medium-chain TAG has long-lasting
cognition-enhancing effects in aged dogs

Ketogenic diet
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• Randomized, double blind, controlled trial evaluated the
effectiveness of a high fat, low carbohydrate diet to control
seizures in dogs with drug-resistant epilepsy(Patterson EE et
al, 2005)

• Control diet for 3-6 months - baseline seizure frequency
• Study failed to demonstrate a difference in seizure frequency
between placebo and KD diet

3
4

(Received 20 August 2009 – Revised 23 November 2009 – Accepted 4 January 2010 – First published online 9 February 2010)

British Journal of Nutrition

• High fat, low carbohydrate diet

2

The present study focused on the hypothesis that dietary supplementation with medium-chain TAG (MCT) will improve cognitive function in aged
dogs by providing the brain with energy in the form of ketones. Aged Beagle dogs were subjected to a baseline battery of cognitive tests, which
were used to establish cognitively equivalent control or treatment groups. The dogs in the treatment group were maintained on a diet supplemented
with 5·5 % MCT. After an initial wash-in period, all the dogs were tested with a battery of cognitive test protocols, which assessed sequentially
landmark discrimination learning ability, egocentric visuospatial function and attention. The groups were maintained on the diets for 8 months.
The MCT-supplemented group showed significantly better performance in most of the test protocols than the control group. The group differences
also varied as a function of task difficulty, with the more difficult task showing greater supplementation effects than the easier tasks. The group
given the MCT supplement showed significantly elevated levels of b-hydroxybutyrate, a ketone body. These results indicate, first, that long-term
supplementation with MCT can have cognition-improving effects, and second, that MCT supplementation increases circulating levels of ketones.
The results support the hypothesis that brain function of aged dogs can be improved by MCT supplementation, which provides the brain with an
alternative energy source.
Brain ageing: Cognitive functions: Dogs: Medium-chain TAG: Ketone bodies

Dog cognitive function, like that of other mammals, becomes
impaired over the course of ageing, and it provides a model of
human cognitive ageing(1,2). Decline in energy metabolism is a
common feature of ageing in animals, and it is one of the several processes that are closely associated with age-dependent
cognitive decline. Rapoport et al. (3) found that brain glucose
metabolism was reduced by up to 30 % between 3 and 12
months of age in rats. London et al. (4) reported that brain
glucose metabolism was significantly reduced in Beagle dogs
at 6 years of age than in 1-year-old dogs. Further changes
occurred later in life, but in a manner that varied between
brain structures. Brain metabolic decline has also been
reported in aged monkeys(5) and human subjects(6), and it
appears to be particularly more pronounced in pathological
ageing. Alexander et al. (7) reported that cerebral glucose
metabolism was significantly lower in old patients with
Alzheimer’s disease than in healthy old control subjects.
Drzezga et al. (8) traced the development of cognitive decline
in patients with mild cognitive impairment, discovering that
the clinical symptoms of Alzheimer’s disease were associated
with further declines in cerebral glucose metabolism.
These data suggest that the age-associated reduction in
cerebral glucose metabolism is a common feature in ageing,

that the process involved may be progressive, starting
around the middle age, and that metabolic decline contributes
to cognitive decline associated with ageing.
One possible means of counteracting deficits in cerebral
glucose metabolism is by nutritional supplementation.
Although glucose metabolism is the primary source of brain
energy, ketone metabolism provides an alternative pathway,
which normally occurs under starvation conditions. Ketone
bodies are a natural endogenous energy source mainly produced by the liver from mobilisation of endogenous body fat
and utilised by extrahepatic tissues (brain, heart, kidney,
muscle, etc.). Henderson(9) has proposed that dietary supplementation with medium-chain TAG (MCT) can be used to
increase levels of ketones in the brain. MCT are converted
to ketone bodies by the liver and, to a lesser extent, by astrocytes in the brain. The ketone bodies could then be used by
neurons as an alternative energy source to alleviate the deficit
in glucose metabolism. To partially test this MCT supplementation hypothesis, Reger et al. (10) provided an MCT supplement to patients with Alzheimer’s disease and reported an
improvement in cognitive function in a subset of subjects
who were negative for the apo E 14 allele. They also found
that cognitive improvement correlated positively with levels

Abbreviations: BHB, b-hydroxybutyrate; CBC, complete blood count; MCT, medium-chain TAG.
* Corresponding author: Dr Yuanlong Pan, fax þ1 314 982 5857, email yuanlong.pan@rdmo.nestle.com
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A randomised trial of a medium-chain TAG diet as treatment for dogs
with idiopathic epilepsy
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Abstract
Despite appropriate antiepileptic drug treatment, approximately one-third of humans and dogs with epilepsy continue experiencing seizures,
emphasising the importance for new treatment strategies to improve the quality of life of people or dogs with epilepsy. A 6-month prospective,
randomised, double-blinded, placebo-controlled cross-over dietary trial was designed to compare a ketogenic medium-chain TAG diet
(MCTD) with a standardised placebo diet in chronically antiepileptic drug-treated dogs with idiopathic epilepsy. Dogs were fed either MCTD
or placebo diet for 3 months followed by a subsequent respective switch of diet for a further 3 months. Seizure frequency, clinical and
laboratory data were collected and evaluated for twenty-one dogs completing the study. Seizure frequency was signiﬁcantly lower when dogs
were fed the MCTD (2·31/month, 0–9·89/month) in comparison with the placebo diet (2·67/month, 0·33–22·92/month, P = 0·020); three dogs
achieved seizure freedom, seven additional dogs had ≥50 % reduction in seizure frequency, ﬁve had an overall <50 % reduction in seizures
(38·87 %, 35·68–43·27 %) and six showed no response. Seizure day frequency were also signiﬁcantly lower when dogs were fed the MCTD
(1·63/month, 0–7·58/month) in comparison with the placebo diet (1·69/month, 0·33–13·82/month, P = 0·022). Consumption of the MCTD also
resulted in signiﬁcant elevation of blood β-hydroxybutyrate concentrations in comparison with placebo diet (0·041 (SD 0·004) v. 0·031
(SD 0·016) mmol/l, P = 0·028). There were no signiﬁcant changes in serum concentrations of glucose (P = 0·903), phenobarbital (P = 0·422),
potassium bromide (P = 0·404) and weight (P = 0·300) between diet groups. In conclusion, the data show antiepileptic properties associated
with ketogenic diets and provide evidence for the efﬁcacy of the MCTD used in this study as a therapeutic option for epilepsy treatment.
Key words: Epilepsy: Ketogenic diets: Medium-chain TAG: Seizures

Epilepsy is a common chronic neurological disorder in humans
and dogs, with an estimated prevalence in dogs of 1–2 %(1) in
a referral hospital population and 0·6 %(2) in ﬁrst-opinion
practice. Higher prevalences up to 18 %(3) have been reported
in breed-speciﬁc studies with up to 33 % seen in certain
families(4). Epilepsy is characterised by recurrent epileptic
seizures caused by abnormal, excessive, synchronous neuronal
ﬁring patterns(5). Epilepsy has been associated with increased
risk of premature and unexpected death, injuries, cognitive
deterioration, neurobehavioural dysfunction and reduced
quality of life (QoL)(6–8). Despite ongoing research in understanding the pathophysiological manifestation of seizures and
epilepsy, the cellular mechanisms remain elusive. As a result,
approaches towards antiepileptic therapy are usually directed
towards the control of seizures, most commonly chronic
administration of antiepileptic drugs (AED), rather than prevention
of epileptogenesis or comorbidities. Despite appropriate AED

treatment, approximately one-third of dogs and humans with
idiopathic epilepsy continue to experience seizures that are
difﬁcult to control(9–11). Furthermore, AED-related side-effects
such as ataxia, polyphagia, polyuria, polydipsia and incontinence
in dogs as well as behavioural, sedative, cognitive or psychiatric
adverse reactions in humans also contribute to reduction in
QoL(12,13). This emphasises the importance of new treatment
strategies to improve the welfare of people with epilepsy.
A myriad of anecdotal reports and some published literature
have suggested the importance of dietary manipulation in
seizure management(14). In particular, the ketogenic diet (KD)
has been proposed as an alternative treatment strategy for
canine epilepsy(15). The ‘classic’ KD consisting of high fat,
low protein and low carbohydrate, typically with ratios of up to
4:1 fats to proteins and carbohydrates, was ﬁrst introduced
in the 1920s for use in patients with childhood epilepsy(16).
Wilder initially suggested the use of the KD in order to mimic

Abbreviations: AED, antiepileptic drug; BHB, β-hydroxybutyrate; KBr, potassium bromide; KD, ketogenic diet; MCT, medium-chain TAG; MCTD, medium-chain
TAG diet; MCTKD, medium-chain TAG ketogenic diet; PB, phenobarbital.
* Corresponding author: H. A. Volk, fax +44 170 764 9384, email: hvolk@rvc.ac.uk

Abbreviations: BHB, b-hydroxybutyrate; CBC, complete blood count; MCT, medium-chain TAG.
* Corresponding author: Dr Yuanlong
Pan, fax þ1 314 982 5857, email yuanlong.pan@rdmo.nestle.com
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Medium chain triglycerides diet
(MCTD) study design
Diet 1 (MCTD or Placebo)

Day!%2! Day!%1!
Visit%1% !
!

Diet 2 (Placebo or MCTD)

Day!90!(±2 days)!
Visit%2%
!

Day!180!(±2 days)!
Visit%3%
!

•

6-month prospective, randomised, double-blinded, placebo
controlled crossover dietary trial

•

Idiopathic epilepsy

•
•

≥1 Antiepileptic drug (AED) chronically treated (steady state)
≥3 seizures in last 3 months

Seizure frequency per
month

Breeds of dogs

Included dogs
• 21 dogs included (n=21)

•

English Springer Spaniel

• 6 females
(4 neutered + 2 whole)
• 15 males
(10 neutered + 5 whole)

•
•

Boxer
American Bulldog

•

Beagle (2)

•
•

Border Collie (2)
Cavalier King Charles Spaniel

•

Crossbreed (3)

•
•

English Bull Terrier
German Shepherd

•

Golden Retriever

•
•

Lhasa Apso
Mastiff

•

Rhodesian Ridgeback

•
•

Saint Bernard
Siberian Husky

•

Welsh Springer Spaniel

•

Slovakian Rough Haired Pointer

• 4.59 ±1.73 years of age
• 29.79 ±14.73 kg at start of trial
• All 21 dogs received Phenobarbital
• Most dogs were treated
additionally with KBr (n=18)
• Some dogs treated with a third
drug
• imepitoin (n=1)
• levetiracetam (n=4)
• No change in acute or chronic
treatment throughout the trial

Seizure day frequency per
month

Seizure frequency

Placebo

Test

Seizure frequency

Placebo

Test

Minimum

0.33
2.67
22.92

0.00
2.31
9.89

Minimum

0.33
1.69
13.82

0.00
1.63
7.58

Median
Maximum

Median
Maximum

Wilcoxon’s matched pairs signed rank test

Wilcoxon’s matched pairs signed rank test

P=0.0195 (2-sided)

P=0.0216 (2-sided)

3 become seizure free
7 responders (>50% reduction in
seizures)
5 reduction in seizures
6 no response

17 reduction in days with seizures
4 increase in days with seizures

3
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Seizure frequency distribution
30

Total seizure number
!

PLACEBO

25

Percentage

20

5
0
30

MCTD

PLACEBO

MCTD

25

Percentage

20
15
10

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91

5
0
0<

21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Total number of seizures

10

Total number of seizures

15

x≤

1
1<

x≤

2
2<

x≤

3
3<

x≤

4
4<

x≤

5
5<

x≤

6
6<

x≤

7
7<

x≤

8
8<

Day of diet period

9
11
12
13
14
15
16
17
18
19
20
21
22
23
10
x≤ x≤ x≤ x≤ x≤ x≤ x≤ x≤ x≤ x≤ x≤ x≤ x≤ x≤ x≤
9< 10< 11< 12< 13< 14< 15< 16< 17< 18< 19< 20< 21< 22<

Seizure frequency per month (X)
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M CTD im proves seizure control
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• Most dogs showed a reduction in seizure frequency in 30 days
when fed as an adjunct to veterinary therapy
• Over the course of 90 days:

Investigating the short-term effects of mediumchain triglycerides (MCT) supplement on
canine epilepsy in drug-non responders
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• No effect on antiepileptic drug serum levels
• MCTD significantly increases BHB serum levels

BHB levels (mg/dL)
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Effects of a ketogenic diet on ADHD-like behavior in dogs with
idiopathic epilepsy
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i n f o
a b s t r a cin
t chasing behaviour
• Significant
reduction
Objectives: Epilepsy in humans and rodent models of epilepsy can be associated with behavioral comorbidities
(reduction in ADHD-like
behaviour?) during MCT
including an increased prevalence of attention-deﬁcit/hyperactivity disorder (ADHD). Attention-deﬁcit/
hyperactivity disorder symptoms and seizure frequency have been successfully reduced in humans and rodents
diet period
using a ketogenic diet (KD). The aims of this study were (i) to describe the behavioral proﬁle of dogs with
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idiopathic epilepsy (IE) while on a standardized nonketogenic placebo diet, to determine whether ADHD-like
behaviors are present, and (ii) to examine the effect of a ketogenic medium chain triglyceride diet (MCTD) on
the behavioral proﬁle of dogs with idiopathic epilepsy (IE) compared with the standardized placebo control
diet, including ADHD-like behaviors.
Methods: A 6-month prospective, randomized, double-blinded, placebo-controlled, crossover dietary trial comparing the effects of the MCTD with a standardized placebo diet on canine behavior was carried out. Dogs diagnosed
with IE, with a seizure frequency of at least 3 seizures in the past 3 months (n = 21), were fed the MCTD or placebo
diet for 3 months and were then switched to the alternative diet for 3 months. Owners completed a validated behavioral questionnaire to measure 11 deﬁned behavioral factors at the end of each diet period to report their dogs' behavior, with three speciﬁc behaviors hypothesized to be related to ADHD: excitability, chasing, and trainability.
Results: The highest scoring behavioral factors in the placebo and MCTD periods were excitability (mean ± SE:
1.910 ± 0.127) and chasing (mean ± SE: 1.824 ± 0.210). A markedly lower trainability score (mean ± SE:
0.437 ± 0.125) than that of previously studied canine populations was observed. The MCTD resulted in a signiﬁcant
improvement in the ADHD-related behavioral factor chasing and a reduction in stranger-directed fear (p b 0.05)
compared with the placebo diet. The latter effect may be attributed to previously described anxiolytic effects of a KD.
Conclusions: These data support the supposition that dogs with IE may exhibit behaviors that resemble ADHD symptoms seen in humans and rodent models of epilepsy and that a MCTD may be able to improve some of these behaviors, along with potentially anxiolytic effects.
© 2015 Elsevier Inc. All rights reserved.

• Reduction in stranger-directed fear (anxiolytic
properties of the MCT?)

1. Introduction
1.1. ADHD and epilepsy
Psychiatric disorders are common in human patients with epilepsy,
with attention-deﬁcit/hyperactivity disorder (ADHD) being one of the
most common co-occurring disorders alongside depression and anxiety.
Up to one-third of patients with epilepsy are diagnosed with ADHD [1].
Abbreviations: ADHD, attention-deﬁcit/hyperactivity disorder; AED, antiepileptic
drug; AKC, American Kennel Club; BHB, β-hydroxybutyrate; C-BARQ, Canine Behavioral
Assessment and Research Questionnaire; CPRS-R, Conners' Parent Rating Scale —
Revised; IE, idiopathic epilepsy; KD, ketogenic diet; MCTD, medium chain triglyceride
diet; MRI, magnetic resonance imaging; QoL, quality of life.
⁎ Corresponding author at: Department of Clinical Science and Services, Royal
Veterinary College, Hatﬁeld, UK. Tel.: +44 1707 666058.
E-mail address: rpacker@rvc.ac.uk (R.M.A. Packer).

Summary
Mechanism

?

•Reduction in seizure frequency

Mode of Action
•Behaviour modulating effects

In a recent large-scale community-based survey, ADHD symptoms were
reported in nearly one of ﬁve adults with self-reported epilepsy, which
was associated with increased psychosocial morbidity and lowered
quality of life (QoL) [2]. The hypothesized association between epilepsy
and ADHD is not recent; a ‘hyperkinetic syndrome’ was described in
children with epilepsy which resembles current deﬁnitions of ADHD
nearly 60 years ago [3]. Attention/associative deﬁcits combined with
impulsivity and hyperactivity are the deﬁning features of ADHD [4].
Hyperactivity is 5.7 times more prevalent in children with epilepsy
than in control children [5]. Attention-deﬁcit/hyperactivity disorder
affects children and adolescents, with symptoms often persisting into
adulthood [6]. Signiﬁcant ADHD symptoms are present in many patients before the onset of the ﬁrst seizure. Of children newly diagnosed
with epilepsy, 31% showed symptoms of ADHD [7], with 82% of these
children with epilepsy and ADHD showing ADHD symptoms prior to
seizure onset [7]. A bidirectional association between epilepsy and

http://dx.doi.org/10.1016/j.yebeh.2015.11.014
1525-5050/© 2015 Elsevier Inc. All rights reserved.
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Seizure control by decanoic acid through direct
AMPA receptor inhibition
Pishan Chang,1 Katrin Augustin,1 Kim Boddum,2 Sophie Williams,2 Min Sun,2
John A. Terschak,3 Jörg D. Hardege,3 Philip E. Chen,1,* Matthew C. Walker2,* and
Robin S. B. Williams1,*

The medium chain triglyceride ketogenic diet is an established treatment for drug-resistant epilepsy that increases plasma levels of
decanoic acid and ketones. Recently, decanoic acid has been shown to provide seizure control in vivo, yet its mechanism of action
remains unclear. Here we show that decanoic acid, but not the ketones b-hydroxybutryate or acetone, shows antiseizure activity in two
acute ex vivo rat hippocampal slice models of epileptiform activity. To search for a mechanism of decanoic acid, we show it has a
strong inhibitory effect on excitatory, but not inhibitory, neurotransmission in hippocampal slices. Using heterologous expression of
excitatory ionotropic glutamate receptor AMPA subunits in Xenopus oocytes, we show that this effect is through direct AMPA receptor
inhibition, a target shared by a recently introduced epilepsy treatment perampanel. Decanoic acid acts as a non-competitive antagonist
at therapeutically relevant concentrations, in a voltage- and subunit-dependent manner, and this is sufficient to explain its antiseizure
effects. This inhibitory effect is likely to be caused by binding to sites on the M3 helix of the AMPA-GluA2 transmembrane domain;
independent from the binding site of perampanel. Together our results indicate that the direct inhibition of excitatory neurotransmission
by decanoic acid in the brain contributes to the anti-convulsant effect of the medium chain triglyceride ketogenic diet.
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A novel mechanistic pathway?
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Epilepsy beyond seizures: a review of the
impact of epilepsy and its comorbidities
on health-related quality of life in dogs
Rowena M. A. Packer, Holger A. Volk
Epilepsy is one of the most common chronic neurological conditions in the dog, estimated to affect 0.6
to 0.75 per cent of dogs. Owners of dogs with epilepsy have previously indicated that their dog’s quality
of life (QoL) is of greatest importance to them above seizure frequency; however, much of the research
into canine epilepsy to date has focussed on seizure frequency, and how to reduce it via antiepileptic
drug treatment. In people, the impact of epilepsy upon QoL has been widely studied, exploring not only
its impact on physical health, but also the psychological health and cognitive capabilities of affected
individuals. This paper reviews the existing literature on canine epilepsy, identifies potential threats to
QoL, and draws parallels from human epilepsy research. We suggest that canine epilepsy poses threats
to both quality and quantity of life, with treatment interventions posing a fine balance of potential
benefits and harms to the patient. At present, little is known about the neurobehavioural, emotional
and cognitive effects of epilepsy upon affected dogs. Further studies are needed to establish the extent
to which unknown QoL-inhibiting comorbidities exist in the dog, in order to avoid their undertreatment,
and to objectively quantify the effects of epilepsy on canine QoL.

Epilespy and quality of life

Epilepsy is defined as a disease of the brain characterised by an
enduring predisposition to generate epileptic seizures, practically

appliedby
as group.bmj.com
having two or more unprovoked epileptic seizures over 24
Downloaded from http://veterinaryrecord.bmj.com/ on September 28, 2015 - Published

hours apart (Fisher and others 2014). Two broad epilepsy types have
been defined by their aetiology (Berendt and others 2015). Idiopathic
epilepsy (IE) is defined as epilepsy of predominantly genetic or presumed genetic origin and in which there are no gross neuroanatomical or neuropathological abnormalities nor other relevant underlying
diseases causing seizure activity (Shorvon 2014). Within this there
are three subgroups: genetic epilepsy, where a causative gene has
been identified; suspected genetic epilepsy, where a high breed prevalence (>2 per cent), genealogical analysis and/or familial accumulation of affected dogs supports a genetic influence; and epilepsy of
unknown origin, where the nature of the underlying cause is as yet
unknown. Conversely, structural epilepsy (StE) is characterised by
epileptic seizures that are provoked by intracranial/cerebral pathology including vascular, inflammatory/infectious, traumatic, anomalous/developmental, neoplastic and degenerative diseases confirmed
by diagnostic imaging, cerebrospinal fluid examination, DNA testing or postmortem findings.
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on health-related quality of life in dogs
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and cognitive effects of epilepsy upon affected dogs. Further studies are needed to establish the extent
to which unknown QoL-inhibiting comorbidities exist in the dog, in order to avoid their undertreatment,
and to objectively quantify the effects of epilepsy on canine QoL.

Epilepsy is the most common chronic neurological condition in
domestic dogs, and although the true prevalence is unknown, estimates from the general canine population include 0.6 per cent for
IE (Kearsley-Fleet and others 2013), and 0.75 per cent for all causes
of epilepsy (IE+StE) (Heske and others 2014). Age of onset of IE
is most common between six months and six years (Armas¸u and
others 2014) and the condition is usually lifelong; in some cases
requiring constant medication. In contrast, dogs with StE are more
commonly under six months or over six years (Armas¸u and others 2014, Berendt and others 2015). Owners of dogs with IE have
previously indicated that their dog’s quality of life (QoL) is of greatest importance to them above seizure frequency (Chang and others 2006); however, much of the research into canine IE to date has
focussed on seizure frequency, and how to reduce it via antiepileptic drug (AED) treatment (Pearce 1990, Dowling 1994, Dewey and
others 2009). Little consideration has been given to the impact of
epilepsy upon QoL until recent years, and that has been heavily
focussed on the owner’s QoL (Lord and Podell 1999, Chang and
others 2006, Wessmann and others 2014). Health-related quality of
life (HRQoL) is the functional effect of a medical condition and/
or its consequent therapy upon a patient, and is a multidimensional concept. In people, the impact of epilepsy upon QoL has been
widely studied, exploring the holistic impact of epilepsy not only
on physical health, but also the psychological health and cognitive
capabilities of affected individuals (Elger and others 2004). Indeed,
QoL scoring systems for people with epilepsy cover a broad range
of topics. For example, the Quality of Life in Epilepsy (QOLIE-89)
inventory (Devinsky and others 1995), summarised in Table 1, comprises diverse topics, some of relevance to canine IE (eg, ‘medication
effects’), while others are human-centric (eg, ‘work/driving/social’).
These impacts on QoL are not simply factors that impact physical
and mental directly, but also the indirect effects that decrease opportunities to participate in activities that promote QoL. Although not
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Epilespy and quality of life

Epilepsy is defined as a disease of the brain characterised by an
enduring predisposition to generate epileptic seizures, practically
applied as having two or more unprovoked epileptic seizures over 24
hours apart (Fisher and others 2014). Two broad epilepsy types have
been defined by their aetiology (Berendt and others 2015). Idiopathic
epilepsy (IE) is defined as epilepsy of predominantly genetic or presumed genetic origin and in which there are no gross neuroanatomical or neuropathological abnormalities nor other relevant underlying
diseases causing seizure activity (Shorvon 2014). Within this there
are three subgroups: genetic epilepsy, where a causative gene has
been identified; suspected genetic epilepsy, where a high breed prevalence (>2 per cent), genealogical analysis and/or familial accumulation of affected dogs supports a genetic influence; and epilepsy of
unknown origin, where the nature of the underlying cause is as yet
unknown. Conversely, structural epilepsy (StE) is characterised by
epileptic seizures that are provoked by intracranial/cerebral pathology including vascular, inflammatory/infectious, traumatic, anomalous/developmental, neoplastic and degenerative diseases confirmed
by diagnostic imaging, cerebrospinal fluid examination, DNA testing or postmortem findings.
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of epilepsy (IE+StE) (Heske and others 2014). Age of onset of IE
is most common between six months and six years (Armas¸u and
others 2014) and the condition is usually lifelong; in some cases
requiring constant medication. In contrast, dogs with StE are more
commonly under six months or over six years (Armas¸u and others 2014, Berendt and others 2015). Owners of dogs with IE have
previously indicated that their dog’s quality of life (QoL) is of greatest importance to them above seizure frequency (Chang and others 2006); however, much of the research into canine IE to date has
focussed on seizure frequency, and how to reduce it via antiepileptic drug (AED) treatment (Pearce 1990, Dowling 1994, Dewey and
others 2009). Little consideration has been given to the impact of
epilepsy upon QoL until recent years, and that has been heavily
focussed on the owner’s QoL (Lord and Podell 1999, Chang and
others 2006, Wessmann and others 2014). Health-related quality of
life (HRQoL) is the functional effect of a medical condition and/
or its consequent therapy upon a patient, and is a multidimensional concept. In people, the impact of epilepsy upon QoL has been
widely studied, exploring the holistic impact of epilepsy not only
on physical health, but also the psychological health and cognitive
capabilities of affected individuals (Elger and others 2004). Indeed,
QoL scoring systems for people with epilepsy cover a broad range
of topics. For example, the Quality of Life in Epilepsy (QOLIE-89)
inventory (Devinsky and others 1995), summarised in Table 1, comprises diverse topics, some of relevance to canine IE (eg, ‘medication
effects’), while others are human-centric (eg, ‘work/driving/social’).
These impacts on QoL are not simply factors that impact physical
and mental directly, but also the indirect effects that decrease opportunities to participate in activities that promote QoL. Although not
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