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Epilepsy 
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Similarities 



Technical  

Social Institutional 

OneHealth 



Technical  

Social 
Institutional 

OneHealth 



Technical  
Social 

Institutional 

OneHealth 

1+1=3 Synergy 



Unpredictable & Uncontrollable 



Dogs with epilepsy (poorly controlled, high seizure 
frequency) -> increased risk of1-4 
• premature death 
• behaviour changes  
• reduced quality of life (QoL).  
 
Seizures not only affect QoL for affected dogs, but also for 
owner3-4.  

1. Berendt M, Gredal H, Ersbøll AK, et al. JVIM 2007. 
2. Shihab N, Bowen J, Volk HA. Epilepsy Behav 2011. 
3. Chang Y, Mellor DJ, Anderson TJ. JSAP 2006. 
4. Wessmann A, Volk HA, Parkin T, et al. JVIM. 

Impact 



• Carer-perceived dog’s QoL impacted by 
• High seizure frequency  
• Receiving 3rd antiepileptic drugs 

 
• Owner’s QoL impacted by 

• Sedation level  
• Ataxia level 

 
Reductions in perceived canine QoL scores associated with 
reductions in carer QoL, and vice versa  

 
 



Dog Owner 



• QoL significantly associated with  
• Seizure type (cluster) 
• Seizure frequency 
• Side-effects 
• No additional medication 

 
• QoL not associated with the number of antiepileptic medications 

or average monthly cost of treatment  
 
 



• Median expenditure for antiepileptic medication was $51–75.  
• Cost not associated with quality of life score.  

• Support 
• 80% reported receiving veterinary support 

• veterinarian (reported by 89% of owners),  
• online educational materials (26%),  
• veterinary technician (24%),  
• printed educational materials (10%),  
• and client-to-client interactions (8%).  

• 68% online support groups for owners of pets with epilepsy 
 

• Regular contact with and easy access to veterinarian important in reducing anxiety  
associated with their dog’s epilepsy. (Berendt et al. 2007)  

 



Neurobehavioural 
comorbidities 

Epilepsy 
characteristics 

•Seizure severity 

•Seizure frequency 

Underlying 
cause 

Epilepsy 
treatment 

•Seizure control 

•Side-effects 

Brain 
development 

and ageing 

Nutrition 

 
 
Quality of life 





Idiopathic epilepsy ≠ 
One disease 





Lagotto Romagnolo 
Early onset (5-9 weeks) epilepsy with focal 
seizures 
Mutation in the LGI2 gene 
Jokinen et al 2007, Seppäla et al 2011 









What next in canine epilepsy research? 



What next in canine epilepsy research? 

Research Area 

Primary care vs.  

Specialist vets 

Owner vs.  

Primary care 

Owner vs.  

Specialist vets 

X2 p 

Who 

rated 

higher? 
X2 p 

Who rated 

higher? X2 p 

Who rated 

higher? 

Existing AEDs 1.2 0.876   14.3 0.006 Owner 5.7 0.128   

New AEDs 11.8 0.019 Specialist 17.6 0.001 Owner 4.1 0.395   

Vet education 6.2 0.186   37.6 <0.001 Owner 2.7 0.432   

Side effects of AEDs 2.4 0.692   24.1 <0.001 Owner 10.8 0.028 Owner 

Genetic aetiology 13.8 0.008 Specialist 22.8 <0.001 Owner 2.6 0.465   

Non genetic aetiology 5.4 0.247   13.8 <0.008 Owner 0.7 0.871   

Non AED management 3.8 0.430   32.3 <0.001 Owner 5.9 0.205   

Seizure detection 15.6 0.004 Specialist 25.5 <0.001 Owner 2.8 0.596   

Diagnosing epilepsy 2.1 0.709   15.4 0.004 Owner 1.6 0.650   

Lifespan 4.1 0.393   24.3 <0.001 Owner 7.9 0.097   

Seizure classification 8.4 0.079   3.6 0.456   11.3 0.023 Specialist 

Prognosis 2.7 0.609   0.6 0.965   3.7 0.442   

Co-morbidities 4.6 0.329   11.1 0.025 Owner 6.9 0.143   

Anxiety 1.8 0.880   23.5 <0.001 Owner 10.7 0.030 Owner 

Hyperactivity 6.6 0.161   31.8 <0.001 Owner 6.2 0.186   

Attention 8.9 0.064   29.1 <0.001 Owner 5.8 0.211   

Physical capabilities 3.6 0.463   18.4 0.001 Owner 12.1 0.016 Owner 

Social interactions 5.8 0.213   18.2 0.001 Owner 6.2 0.182   



Assessment of cognitive impairments 
in canine idiopathic epilepsy 

Spatial Working Memory Problem Solving Abilities 

* 



Trainability is effected by epilepsy 



Cognitive Dysfunction (CCDR) 



Removing 
potential triggers 

Reducing stress 
factors 

Antiepileptic 
drug 

Nutrition 

Epilepsy control 

A holistic approach…. 



Have you ever cooked spaghetti? 



2. 

Therapy – Mode of action 



What do we treat? 

Löscher, Trends in Pharmacological Sciences, 2002 

 

Neurobehavioural changes 

Neurobehavioural changes 







Seizure begs another seizure? 

 
 

 

 

 

 

Löscher et al., 2004 



14% 





Drug-resistant epilepsy 

Environment? 

          Diet? 

? Changes in drug targets 
 
? Changes in local brain uptake of  
   anticonvulsant drugs 

Impact of 

genetic 
Factors 

(epistatic,  
epigenetic) 

disease- 
associated 

factors 

drug- 
induced 
factors 

Seizure density 



Is there a magic wand? 



Loscher and Schmidt 2011 



Loscher and Schmidt 2011 

Imepitoin 



Education prior to treatment 

 
 
 
 
 
 

Life-time commitment - “your dog may always have 
a seizure” 

 
Chart for seizure frequency 

 
Side effects  

 
 

http://www.rvc.ac.uk/news-and-events/press-office/rvc-creates-a-dog-
epilepsy-smart-phone-app-to-help-manage-mans-best-friend-s-fits 
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Removing 
potential triggers 

Reducing stress 
factors 

Antiepileptic 
drug 

Nutrition 

Epilepsy control 

A holistic approach…. 



What is the role of diets? 



• General dietary considerations 

• Specialised nutrition 

– Hypoallergenic diet  

– Omega-3 fatty acid supplementation  

– Ketogenic diet (KD) 

Diets 



A randomised trial of a medium-chain TAG diet as treatment for dogs

with idiopathic epilepsy

Tsz Hong Law1,2, Emma S. S. Davies1, Yuanlong Pan3, Brian Zanghi3, Elizabeth Want2 and

Holger A. Volk1*
1Department of Clinical Science and Services, Royal Veterinary College, Hatfield AL9 7TA, UK
2Section of Computational and Systems Medicine, Imperial College, London SW7 2AZ, UK
3Nestlé Purina Research, St Louis, MO 63164, USA

(Submitted 20 April 2015 – Final revision received 16 July 2015 – Accepted 21 July 2015)

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: Epi lepsy: 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 under-

standing 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 asataxia, 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

* Corresponding author: H. A. Volk, fax +44 170 764 9384, email: hvolk@rvc.ac.uk

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.
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© The Authors 2015



	

Diet 1 (MCTD or Placebo) Diet 2 (Placebo or MCTD) 

Day	-2	
Visit	1	

	

Day	90	(±2 days)	
Visit	2	

	

Day	-1	

	
Day	180	(±2 days)	

Visit	3	

	

Medium chain triglycerides diet 
(MCTD) study design 

• 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 

Seizure frequency Placebo Test 

Minimum 0.33 0.00 

Median 2.67 2.31 

Maximum 22.92 9.89 

3 become seizure free 

7 responders (>50% reduction in seizures) 

5 reduction in seizures 

6 no response 

P=0.0195 (2-sided) 

Wilcoxon’s matched pairs signed rank test 



• No significant change between both diets in: 

– Phenobarbital serum levels (26.50μg/ml, 23.50-34.00μg/ml v. 

32.50μg/ml, 25.00-36.75μg/ml, p=0.4233)  

– Potassium bromide serum levels (1.23mg/ml, 1.09-1.89mg/ml v. 

1.29mg/ml, 1.02-1.61mg/ml, p=0.4037)  

– Weight (29.79, ±15.16kg v. 29.61, ±15.51kg, p=0.2997)  

•  There was a significant increase in blood levels of beta-

hydroxybutyrate (BHB) on MCTD  
 

Results 

* 





Neurobehavioural 
comorbidities 

Epilepsy 
characteristics* 

Underlying 
brain pathology 

Epilepsy 
treatment 

Brain 
development 

and ageing 

 
 
Quality of life 
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