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 Settlement along the coast 

(outports)  

 20,000-30,000 founders 

 Large families 

 50% of outports < 2000  

 Little emigration or immigration 

 Segregation by religion 

 Founder effects 

 High coefficient of kinship 





•Clinically difficult to diagnose 

•First presentation SCD 

•Lethal tachyarrhythmias: VT/VF 

Arrhythmogenic Right Ventricular Cardiomyopathy 



Proteins in the 
myocardial 
cell 













•Large autosomal dominant family 

•Ascertained in 1970’s 

•1200 people over 10 generations 

 



The circle of care and knowledge 

transfer 
Clinical genetics and 

cardiology: patient follow 

up and care 

Molecular genetic research 

Epidemiology 
/Ethics 

research 
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Ascertained families with similar clinical outcomes 

Extended histories obtained with all dates of birth and death, and causes of death 

Collected all available medical records on all born at a priori 50% risk 

Extracted the retrospective cardiac data from the records (ECG, Echo, Holter monitor, 

treatment regimes, hospitalisation and symptomology) and placed in large SPSS dataset 

Obtained DNA samples following informed consent for gene hunt 

Study population 





Single 
mutation, 
single gene 

* 

Common 

Ancestor 
* 

* * * * * 

transmembrane protein: TMEM43 

Single missense mutation (S358L) 





Hodgkinson et al Translation of research 

discoveries to clinical care in 

arrhythmogenic right ventricular 

cardiomyopathy in Newfoundland & 

Labrador: lessons for health policy in 

genetic disease Genet Med. 2009 

Dec;11(12):859-65 

 



A SEX INFLUENCED AUTOSOMAL DOMINANT 

DISEASE 



Cumulative incidence of symptoms 

and outcomes in affected males 
Cumulative incidence of symptoms 

and outcomes in affected females 

Significant difference between males and females to : 

 

Presyncope  (p≤0.0007) 

Chest Pain  (p≤0.04) 

Heart Failure  (p ≤ 0.002) 

Hospitalisation (p ≤ 0.0001) 

Death   (p ≤ 0.0001) 



•Penetrance defined as 

the time at which a 

subject was 

determined to have an 

ARVC related clinical 

event 

•Completely penetrant 

in males by 63 years 

and in females by 76 

years 

•Median age to 

penetrance for males 

32 yrs (95% CI 28-

35), females 44 yrs 

(95% CI 39-48) 



DOES THE 

ICD 

WORK? 



Males with ARVD5 (n=66) 

 ICD cohort (n=30) followed 
for median 2.6yrs (3 wks - 12.8 
yrs)  

 

 Control cohort (n=36) followed 
for median 9.5yrs (0.5- 31 yrs). 

 

 ICD therapy of 7.3yrs (2-10 
yrs). 

 

 Control cohort (n=36), n=35 
deaths, n=1 heart transplant  

 

 5-year mortality following ICD 
therapy: 0 vs 28% in controls 
(p=0.009) 



Females with ARVD5 (n=40) 

 ICD cohort (n=18) followed 
for median 0.7yrs (2 wks to 3.9 
yrs) 

 

 Control cohort (n=22) followed 
for median 28.8 yrs (1.9 to 
37.8 yrs) 

 

 No deaths in the ICD cohort. 

 

 Control cohort, 10/22 (45%) 
had died. 

 

 No statistically significant 
difference between the groups 
for mortality 



First appropriate firing (=death) in males 
 16 subjects (53%) had a first appropriate 

firing (VT/VF) 

 

 Median follow-up time to first firing was 
2.5yrs (95% CI 0.6-4.3yrs, range 2 wks - 
5.3yrs. 

 

 5-year cumulative frequency for first 
appropriate ICD firing was 88%, 
significantly greater than the 28% 5- year 
mortality rate for the control group 
(p=0.0001)  

 

 Death is ‘steeper’ in ICD subjects 

 Disease process more advanced 

 Control cohort survive sustained VT 

 ICD is pro-arrhythmic 

 

 Re ran analysis for VT > 240 bpm: no 
difference between 5 year mortality of 28% 
and first firing. 

 

 





Family 185 





Changing Clinical Practices 

 Established a weekly clinic to assess families 
with inherited cardiomyopathies. (n=2100 
subjects from 590 families) 

 Clinical screening 

 Genetic testing and genetic counseling,  

 Research investigations  

 Appropriate treatment AND/OR follow-up through 
cardiac clinic 

 Genetic Epidemiology and phenotype research 



Influencing Polices 

 REB consent includes receiving results at blood 

draw 

 Establishment of the Provincial Ethics Board 



Sudden Cardiac Death Study 
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Enormous 

gratitude to the 

Newfoundland 

families who 

come with us 

on this journey 


