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From a late start, things have moved quickly… 



DNA tests for many 
diseases in many 

breeds… 



Health 

Screening: 







‘cumulative’ high selection intensities 





BUT doesn’t address over-use of individuals… 
unrelated import UK breed population 

First generation, F = 0 

Next generation, min F = 12.5% 



want to flag up over-use in real time… 

! ! ! ! 

UK breed population unrelated import 



Genetic Contributions a potential solution 

A B C D 

H G F E 

J L I K 

A B C D 

E ½ 0 ½ 0 

F ½ 0 0 ½ 

G ½ 0 ½ 0 

H 0 ½ 0 ½ 

A B C D 

I ½ 0 ½ 0 

J ½ 0 ¼ ¼ 

K ¼ ¼ 0 ½ 

L ¼ ¼ 0 ½ 

3/8 1/8 3/16 5/16 Mean genetic contribution 



Multiplicity of health objectives (screening schemes, DNA tests, 

EBVs) 
 

Excluding all animals with less than perfect results  

 bottleneck  impact on genetic diversity (vicious circle) 
 

 

Summary of major issues: 



Selection objectives (H) – e.g. hip score, elbow score, atopy  
Selection criteria (I)  - can be the same as H 
 

a = relative weights of selection objectives (H) 
 

 

b = P-1
II GIH a 
 
 

b = optimum selection coefficients for all traits in I 
 

BUT – weighting of objectives may vary from breeder to breeder 

 Existing solutions – 1) selection index 



Both rate of inbreeding (ΔF) and genetic gain (ΔG) related to  
genetic contributions (r): 

 Existing solutions – 2) optimisation 

ΔF = ¼ Σ ri
2 

ΔG = Σ ri ai
 

Algorithms produce a mating list delivering maximum genetic 
gain within a specified rate of inbreeding  (e.g. Meuwissen, 
Kinghorn etc).  
 
BUT – requires breed-wide control to effect 

Wray & Thompson, 1990 

Woolliams & Thompson, 1994 



Multiplicity of health objectives (screening schemes, DNA tests,  

EBVs) 
 

Excluding all animals with less than perfect results  bottleneck  

 impact on genetic diversity (vicious circle) 
 

Effective solutions exist, but rely on small number of 

stakeholders controlling a large proportion of the population 

 

Need to provide breeders with means to prioritise and 

balance breeding objectives 

Summary of major issues: 



Breed Health & Conservation Plans 

Provide epidemiological data on most prevalent & severe diseases 

 (VetCompas, KC survey, GISID) 
 

Detail numbers of DNA tests undertaken, proportion of  

clear/carrier/affected and estimated allele frequencies 
 

Genetic trends in traits for which EBVs are available 

 

Population parameters – actual size, effective population size.  
 



Proposed content – actual population size 



Assessment of prevalence of disease/breed 

Primary practice data (VetCompass) 



Assessment of prevalence of disease/breed 

Kennel Club owner surveys 
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 Hypersensitivity (allergic) skin 
 disorder 2.63% 

 Dermatitis 
1.08% 

 Food Allergy 
0.85% 

 Colitis 
0.79% 

 Inflammatory bowel disease 
 (IBD) 0.34% 

 Flea allergic dermatitis 
0.16% 



Assessment of severity of disease 

Generic Illness Severity Index in Dogs (GISID) Asher et al, 2009 
TVJ, 182: 402-411  

Score 0 1 2 3 4 

Prognosis 

Short isolated bout & 
complete return to 
normal 

Medium length 
isolated bout or 
successive short 
bouts & return to 
normal 

Extended bout & 
return to normal or 
successive short 
bouts and minor 
long-term 
impairments 

Unremitting or 
chronic illness of 
bout(s) with major 
long term 
impairment 

Imminent death as a 
direct result of 
condition or 
condition-related 
euthanasia 

Treatment 

None required or not 
necessary as there is 
minimal impact on 
health 

Medical – immediate 
curative &/or  
Surgical – single 
curative minor 
surgery (not intra 
cavity) 
Side Effects – none or 
very minor, short 
term 

Medical – short term 
curative or medium 
term manageable 
&/or 
Surgical – single 
curative intracavity 
surgery/repeated 
minor surgery 
Side Effects – minor 

Medical – long term 
curative or long term 
manageable &/or 
Surgical – deep 
intracavity surgery 
Side Effects – 
manageable pain or 
moderate 

None available, or 
Medical – prolonged 
palliative treatment 
&/or 
Surgical- major deep 
intracavity surgery 
Side Effects – chronic 
intractable pain or 
major 

Complications 
No linked disorders Predisposition to 

minor secondary 
condition 

Predisposition to 
moderate secondary 
condition 

Predisposition to 
major secondary 
condition 

Predisposition to 
catastrophic 
secondary condition 

Behaviour 
None disturbed One disturbed Two disturbed Three disturbed Four or more 

disturbed 



DNA test statistics 

For each DNA test available for each breed: 
 

• Number tested per year, for last few years 

• Proportion of breeding animals tested 

• Number clear / carrier / affected 

• Estimated disease allele frequency and extrapolation to  

    number of carriers in breed 

• Advice on use of carriers 



Genetic trends (where available) 

Improving trend for HD in most breeds… 



Genetic trends (where available) 

But a worsening trend in some breeds… 



EBVs may provide evidence of ‘sub-structure’ 



Evaluate the historical trend in ΔF/Ne  

Lewis et al, 2015 
CGE, 2:13 
DOI: 10.1186/s40575-015-0027-4 



Some rarer breeds are conserving diversity… 



…but others are really struggling… 



Some common breeds have high ΔF 



Effective and actual popn size appear unrelated 



Summary 

Individual breeds require individual solutions / strategies 
 

Dog breeding is dominated by individuals – but health should be a  

common aim 
 

BHCPs may provide opportunity to get breeders to collaborate  

and change culture of individualism  

 

Thank you – and any questions? 

Dr Tom Lewis 
Tom.Lewis@thekennelclub.org.uk 
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