Appendix 1
NC3Rs Survey on Animal Models Used in Epilepsy Research
Background
The following survey contains a short list of questions on animal models used in epilepsy research. These questions were formulated as a result of an expert Working Group convened by the NC3Rs (www.nc3rs.org.uk/epilepsy). The aim of the working group is to review animal (mammalian) models of epilepsy and define opportunities for refinement and reduction. 
The aim of this survey is to identify which animal models are used in epilepsy research and to define best practice in this field. This survey excludes animals used for the generation of ex vivo / in vitro models of epilepsy.
All data collected in this survey will be treated in strict confidence, made anonymous, and held securely by the NC3Rs. The NC3Rs data management policy is available upon request: enquiries@nc3rs.org.uk. 
Please answer as many questions as possible with as much information as possible. Your contribution will be invaluable in helping us understand the refinement opportunities 























	
	What area(s) of epilepsy research do you work in? (Please tick all that apply)

Acute seizures 
[bookmark: Check1]|_| Absence
[bookmark: Check2]|_| Myoclonic
[bookmark: Check3]|_| Generalized tonic-clonic
[bookmark: Check4]|_| Tonic
[bookmark: Check5]|_| Atonic
[bookmark: Check6]|_| Epileptic spasms
[bookmark: Check7]|_| Focal seizures
[bookmark: Check8]|_| Febrile seizures
Status epilepticus
[bookmark: Check9]|_| Limbic status epilepticus
[bookmark: Check10]|_| Absence status epilepticus
[bookmark: Check11]|_| Neocortical status epilepticus
[bookmark: Check12]|_| Tonic-clonic (convulsive) status epilepticus

Chronic (Focal) epilepsy 
[bookmark: Check13]|_| Limbic epilepsy (post focal convulsant or stimulation, post-status epilepticus, post-kindling)
[bookmark: Check15]|_| Focal neocortical epilepsy
[bookmark: Check16]|_| Generalized tonic-clonic seizure models
[bookmark: Check17]|_| Cortical dysplasia and malformations of cortical development
[bookmark: Check18]|_| Myoclonic epilepsy models
[bookmark: Check19]|_| Tuberous sclerosis
[bookmark: Check20]|_| Hypoxia-ischemia
[bookmark: Check21]|_| Stroke
[bookmark: Check22]|_| Traumatic brain injury
[bookmark: Check23]|_| Infection
[bookmark: Check24]|_| Genetic

Chronic (Generalized) epilepsy 
[bookmark: Check25]|_| Absence epilepsy models
[bookmark: Check26]|_| Generalized tonic-clonic seizure models
[bookmark: Check27]|_| Myoclonic epilepsy models

[bookmark: Check28]|_| Genetic models with epilepsy as a part of the phenotype

Other, please specify
[bookmark: Text1]     

	2a

	What species and model(s) have you PREVIOUSLY used to carry out epilepsy research?  
	Model number
	Mouse
	Rat
	Non-Human Primates
	Other
	Details of model
	Age range of animals

	1
	[bookmark: Check34]|_|
	[bookmark: Check30]|_|
	[bookmark: Check31]|_|
	[bookmark: Check32]|_|
	[bookmark: Text2]     
	     

	2
	[bookmark: Check33]|_|
	[bookmark: Check35]|_|
	[bookmark: Check36]|_|
	[bookmark: Check37]|_|
	     
	     

	3
	[bookmark: Check38]|_|
	[bookmark: Check39]|_|
	[bookmark: Check40]|_|
	[bookmark: Check41]|_|
	     
	     

	4
	[bookmark: Check42]|_|
	[bookmark: Check43]|_|
	[bookmark: Check44]|_|
	[bookmark: Check45]|_|
	     
	     

	5
	[bookmark: Check46]|_|
	[bookmark: Check47]|_|
	[bookmark: Check48]|_|
	[bookmark: Check49]|_|
	     
	     




	




2b
	
Can you please explain why you stopped using the model?
	Model number
	Change in strategic direction
	Financial reasons
	Model was not translatable
	Other, please specify

	1
	[bookmark: Check50]|_|
	[bookmark: Check51]|_|
	[bookmark: Check52]|_|
	[bookmark: Text3]     

	2
	[bookmark: Check54]|_|
	[bookmark: Check55]|_|
	[bookmark: Check53]|_|
	     

	3
	[bookmark: Check56]|_|
	[bookmark: Check57]|_|
	[bookmark: Check58]|_|
	     

	4
	[bookmark: Check59]|_|
	[bookmark: Check60]|_|
	[bookmark: Check61]|_|
	     

	5
	[bookmark: Check62]|_|
	[bookmark: Check63]|_|
	[bookmark: Check64]|_|
	     





	3
	What species and model(s) do you CURRENTLY use to carry out epilepsy research? 
	Model number
	Mouse
	Rat
	Non-Human Primates
	Other
	Details of model 
	Age range 
of animals


	6
	[bookmark: Check65]|_|
	[bookmark: Check66]|_|
	[bookmark: Check67]|_|
	[bookmark: Check68]|_|
	     
	     

	7
	[bookmark: Check69]|_|
	[bookmark: Check70]|_|
	[bookmark: Check71]|_|
	[bookmark: Check72]|_|
	     
	     

	8
	[bookmark: Check73]|_|
	[bookmark: Check74]|_|
	[bookmark: Check75]|_|
	[bookmark: Check76]|_|
	     
	     

	9
	[bookmark: Check77]|_|
	[bookmark: Check78]|_|
	[bookmark: Check79]|_|
	[bookmark: Check80]|_|
	     
	     

	10
	[bookmark: Check81]|_|
	[bookmark: Check82]|_|
	[bookmark: Check83]|_|
	[bookmark: Check84]|_|
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	What are the common clinical signs associated with the model(s) you use?
[bookmark: Text9]     






	5a

	What adverse effects do you observe at induction and/or during maintenance of experimental epilepsy? (Please tick all that apply and provide details)
	
	Model number(s)
	Induction
	Maintenance

	High mortality rates, including the need to humanely kill at an early stage. (Please state estimated mortality rate)
	     
	[bookmark: Check85]|_|     
	[bookmark: Check86]|_|     

	Weight loss
	     
	[bookmark: Check87]|_|     
	[bookmark: Check88]|_|     

	Pain-related behavior
	     
	[bookmark: Check90]|_|     
	[bookmark: Check89]|_|     

	Behavioral abnormalities
	     
	[bookmark: Check91]|_|     
	[bookmark: Check92]|_|     

	Other, please specify
	     
	[bookmark: Check94][bookmark: Text5]|_|     
	[bookmark: Check93]|_|     





	5b










	How do you control and refine adverse effects? (Please tick all that apply)
	[bookmark: Check95]|_| Extra nesting material
	[bookmark: Check100]|_| Limit intensity of seizures

	[bookmark: Check96]|_| Additional warmth
	[bookmark: Check101]|_| Administer peripheral antagonist 

	[bookmark: Check97]|_| Modify food source e.g. provision of mash/gels
	[bookmark: Check102]|_| Provide analgesia
[bookmark: Check103]|_| Refine monitoring protocols

	[bookmark: Check98]|_| Minimize duration of study
	[bookmark: Check104]|_| House animals individually

	[bookmark: Check99]|_| Other, please specify
	[bookmark: Check105]                  |_| House animals in groups


Please provide as much detail as possible
[bookmark: Text6]     

	6
	Do you use a defined humane endpoint? Humane endpoints are a set of predetermined physiological or behavioral signs that define the point at which an animal will be removed from an experimental study (e.g. by humane killing) before its experiences significant harm whilst still meeting the experimental objectives.
	[bookmark: Check106]|_| Yes
	[bookmark: Check107]|_| No


If yes, please explain your answer.
     

	7






7b
	Do you use a clinical scoring system to monitor animal welfare/adverse effects?
	[bookmark: Check108]|_| Yes
	[bookmark: Check109]|_| No


If yes, please explain your answer and/or, please provide a copy of your scoring system.
     

Do you use the Mouse Grimace Scale (MGS) 1 or the Rat Grimace Scale (RGS)2 to assess pain?
	[bookmark: Check110]|_| Yes
	[bookmark: Check111]|_|  No





	8
	How are the animals housed during an experiment (after induction)?
	
	Non-instrumented animals
	Instrumented animals

	Singly housed
	[bookmark: Check112]|_|
	[bookmark: Check113]|_|

	Group/pair housed
	[bookmark: Check114]|_|
	[bookmark: Check115]|_|

	Partially group/pair housed
	[bookmark: Check116]|_|
	[bookmark: Check117]|_|

	Other
	[bookmark: Check118]|_|
	[bookmark: Check119]|_|


If Partially group/pair housed or Other, please explain your answer.
     

	9a




















9b



	Do you consider the following to be limitations on your choice of animal model?
	
	Strongly Agree
	Agree
	Neither agree or disagree
	Disagree
	Strongly disagree

	High mortality rate 
	[bookmark: Check120]|_|
	[bookmark: Check121]|_|
	[bookmark: Check122]|_|
	[bookmark: Check123]|_|
	[bookmark: Check124]|_|

	High variability
	[bookmark: Check125]|_|
	[bookmark: Check126]|_|
	[bookmark: Check127]|_|
	[bookmark: Check128]|_|
	[bookmark: Check129]|_|

	Large group sizes
	[bookmark: Check130]|_|
	[bookmark: Check131]|_|
	[bookmark: Check132]|_|
	[bookmark: Check133]|_|
	[bookmark: Check134]|_|

	High financial costs
	[bookmark: Check135]|_|
	[bookmark: Check136]|_|
	[bookmark: Check137]|_|
	[bookmark: Check138]|_|
	[bookmark: Check139]|_|

	Labour intensive
	[bookmark: Check140]|_|
	[bookmark: Check141]|_|
	[bookmark: Check142]|_|
	[bookmark: Check143]|_|
	[bookmark: Check144]|_|

	Animal welfare / Ethical considerations 
	[bookmark: Check145]|_|
	[bookmark: Check146]|_|
	[bookmark: Check147]|_|
	[bookmark: Check148]|_|
	[bookmark: Check149]|_|

	Regulatory approval (e.g. UK Home Office)
	[bookmark: Check150]|_|
	[bookmark: Check151]|_|
	[bookmark: Check152]|_|
	[bookmark: Check153]|_|
	[bookmark: Check154]|_|



Do you think the limitations of animal models are restricting progress in epilepsy research?
	[bookmark: Check155]|_| Yes
	[bookmark: Check156][bookmark: Check157]|_| No            |_| Unsure


If yes, please explain your answer.
[bookmark: Text7]     


	10
	Do you use the ARRIVE (Animal Research: Reporting In Vivo Experiments) Guidelines3 when reporting animal research?
	[bookmark: Check158]|_| Yes
	[bookmark: Check159]|_| No            
	[bookmark: Check160]|_| Not aware of the ARRIVE guidelines


 

	11
	Do you participate in data sharing? E.g. CARMEN4 and/or the NIH-funded IEEG-Portal5
	[bookmark: Check161]  |_| Yes
	[bookmark: Check162]|_| No           


                      
         

	12
	How often do you report negative data?
	Always
	Sometimes
	Rarely
	Never

	[bookmark: Check163]|_|
	[bookmark: Check164]|_|
	[bookmark: Check165]|_|
	[bookmark: Check166]|_|


If you report negative data, please explain where you publish. 
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[bookmark: _GoBack]Appendix 2
Literature search conducted at PubMed (http://www.ncbi.nlm.nih.gov/pubmed, accessed on 20 May 2015). Search terms restricted to ‘Other animals’ to exclude studies conducted in humans.  
	Area
	Category
	Search terms

	Acute seizure models
	Generalized tonic-clonic
	generalized AND tonic-clonic AND seizure 

	
	Focal seizures
	focal AND seizure 

	
	Absence
	absence AND seizure 

	
	Febrile seizures
	febrile AND seizure 

	
	Tonic
	tonic AND seizure 

	
	Myoclonic
	myoclonic AND seizure 

	
	Epileptic spasms
	epileptic spasm AND seizure 

	
	Atonic
	atonic AND seizure 

	Models of status epileptics
	Limbic status epilepticus
	limbic AND status epilepticus 

	
	Tonic-clonic status epilepticus
	tonic-clonic AND status epilepticus 

	
	Absence status epilepticus
	absence AND status epilepticus 

	
	Neocortical status epilepticus
	neocortical AND status epilepticus 

	Focal epilepsy
	Limbic epilepsy
	limbic AND focal epilepsy 

	
	Generalised tonic-clonic seizure models
	generalized tonic-clonic AND seizure AND focal epilepsy

	
	Genetic
	genetic AND focal epilepsy 

	
	Traumatic Brain Injury
	traumatic brain injury AND focal epilepsy 

	
	Focal neocortical epilepsy
	neocortical AND focal epilepsy 

	
	Cortical dysplasia
	cortical dysplasia AND focal epilepsy

	
	Stroke
	stroke AND focal epilepsy

	
	Hypoxia-ischemia
	hypoxia-ischemia AND focal epilepsy 

	
	Infection
	infection AND focal epilepsy 

	
	Tuberous sclerosis
	tuberous sclerosis AND focal epilepsy 

	
	Myoclonic epilepsy models
	myoclonic AND focal epilepsy

	Generalized epilepsy
	Generalized tonic-clonic seizure models
	generalized tonic-clonic AND seizure AND epilepsy 

	
	Absence epilepsy models
	absence AND generalized epilepsy 

	
	Myoclonic epilepsy models
	myoclonic AND generalized epilepsy 



