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Small variations in genotype can make  
big differences to phenotype (1.24%)



(i) We think we know what biological 
mediators are playing a role in cardiac 
dysfunction – use genetics to confirm this

(ii) We don’t really understand what’s going 
on & we want help as to where to look –
use genetics to give us clues

Single Nucleotide Polymorphisms

Genome wide association studies









HapMap Project



• unchanged through life 

• not altered by disease itself or body’s 
response to the disease

• enable more accurate determination of an 
individual’s risk than a clinical measure (not 
susceptible to biological fluctuations or 
measurement error)



If we think we know what biological 
processes are involved in cardiac injury / 

dysfunction

known gene variant that is associated with 
high or low producers

comparing outcomes between genetic 
groups

Identify biological processes that are truly 
important / worth targeting



Mendelian Randomisation

Davey Smith et al. BMJ 2005



Does cholesterol play a role in coronary 
artery disease?

Mendelian Randomisation
Example



Mendelian Randomisation

Davey Smith et al. BMJ 2005







Lifetime Risk of CHD From Framingham 
Heart Study

The lifetime risk of developing CHD for 40-year-olds was 
1 in 2 for men (RR 48.6% 95% CI 45.8%-51.3%) 

and    1 in 3 for women (RR 31.7% 95% CI 29.2%-34.2%)

? Oestrogen Effect



oestrogen

Protected 
from I/R 
injury



? cytokine 
production

injury

? cardiac 
dysfunction

protected against acute 
injury




