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ObjectivesObjectives

• Genetics influence vulnerability for developingGenetics influence vulnerability for developing 
AF

• Genetics likely impact the efficacy of catheter• Genetics likely impact the efficacy of catheter 
ablation and anti‐arrhythmic drugs for AF

G id d i f AF• Gene‐guided treatment strategies for AF may 
improve patient outcomes



Atrial Fibrillation (AF)

• Most common sustained cardiac arrhythmia
– Lifetime risk of developing AF at 40 years of age is 1 in 
41

• Prevalence is increasing
– 2.3 million affected in the US in 20002

– Estimates suggest this value may surge to close to 16 
million by 20503

1. Lloyd‐Jones DM, et al. Circulation 2004

2. Go AS, et al. JAMA 2001

3. Miyasaka Y, et al. Circulation 2006



The Increasing Burden of AF

Miyasaka Y, et al. Circulation 2006



Clinical Impact

• Independent Risk Factor1 for 
–Death
– Stroke
–Heart Failure

• Estimates suggest that AF and its gg
sequelae cost the US health care system 
> $26 billion annually2

1. Benjamin EJ, et al. Circulation 1998

2. Kim MH, et al. Circ Cardiovasc Qual Outcomes 2011



TreatmentTreatment

• A Rhythm DisorderA Rhythm Disorder
– Anti‐arrhythmic drugs

Ablation– Ablation

– Anti‐coagulation

H i AF t ft t t d?• How is AF most often treated?
– Rate‐control strategy

– Anti‐coagulation







Does rhythm control 
actually work?



Singh BN, et al. N Engl J Med 2004



Singh BN, et al. N Engl J Med 2004



Wilber DJ, et al. JAMA 2010



AF AblationAF Ablation

Wilber DJ, et al. JAMA 2010



Why the variable response to theWhy the variable response to the 
SAME arrhythmia?y



Competing MechanismsCompeting Mechanisms

Multiple Wavelet Hypothesis

lFocal AF

Nattel S. Nature 2002



Unravelling AF Pathophysiology:
The Role of GeneticsThe Role of Genetics



AF & Genetics 

Lubitz SA, et al. JAMA 2010



Th S h f G ti C l itThe Search for Genetic Culprits



The First GeneThe First Gene

Science 2003



Gain‐of‐Function Potassium Channel 
iMutation

Roberts JD & Gollob MH. Clinical Cardiogenetics 2011



Multiple Wavelet HypothesisMultiple Wavelet Hypothesis

Nattel, S. Nature 2002



Other Gain‐of‐Function Potassium 
h lChannel Mutations & AF

• KCNQ1KCNQ1
• KCNE2
• KCNJ2• KCNJ2
• KCNE5

KCNE5 encodes an inhibitory β subunit of I A– KCNE5 encodes an inhibitory β‐subunit of IKs.  A 
loss‐of‐function mutation in KCNE5 leads to an 
increased IKsKs

• KCNH2
– In the context of Short‐QT syndromeQ y



Prevalence of AF in SQTS = 20%Prevalence of AF in SQTS   20%

Gollob MH, Redpath CJ, & Roberts JD J Am Coll Cardiol 2011



Hum Mol Genet 2006 



Loss‐of‐Function Potassium Channel MutationLoss of Function Potassium Channel Mutation

Roberts JD & Gollob MH. Clinical Cardiogenetics 2011



Atrial Torsade?Atrial Torsade?



AF (or Atrial Torsade) & LQTSAF (or Atrial Torsade) & LQTS

Heart Rhythm 2008 



Other Mechanisms?Other Mechanisms?



N Engl J Med 2006



J Am Coll Cardiol 2008



• A loss‐of‐function Asn1986Lys SCN5A
mutation was suggested to prolong atrialmutation was suggested to prolong atrial 
action potential duration

• The resultant AF is presumably reflective ofThe resultant AF is presumably reflective of 
atrial torsade

• Treatment?Treatment? 

Heart Rhythm  2008



AF more than just ion channels?AF more than just ion channels?

N Engl J Med 2008



AF is heterogeneousAF is heterogeneous



Roberts JD & Gollob MH. J Am Coll Cardiol 2010





Are There Common Genetic Variants
that predispose to AF?

Can they guide pharmacogenomic y g p g
treatment strategies?



Nat Genet 2012



9 Common Variants Associated with AF9 Common Variants Associated with AF

Ellinor PT, et al. Nat Genet 2012



Circulation 2014



5 Additional Common Variants 
d hAssociated with AF

Sinner MF Circulation 2014



J Am Coll Cardiol 2010



4q25 & AF ablation

Husser D, et al. J Am Coll Cardiol 2010



Circ Arrhythm Electrophysiol 2015



Circ Arrhythm Electrophysiol 2015



4q25 & AADs4q25 & AADs

J Am Coll Cardiol 2012



GENE‐AF RegistryGENE AF Registry

• Through combining data from randomizedThrough combining data from randomized 
controlled trials and high volume Afib centers
– Will establish large biobank with clinical outcomesg

• Anticipate approximately 3000 samples within 3 years

• Will provide the opportunity to systematically 
evaluate associations between genetic carrier 
status and clinical outcomes
– Will do for:

• Ablation
• Anti Arrhythmic Drugs• Anti‐Arrhythmic Drugs
• NOACs



Accessibility & Practicality 
fof Genetic Testing

• Clinical genetic testing is presently limited to aClinical genetic testing is presently limited to a 
limited number of centres in both the US & 
CanadaCanada
– Otherwise it remains the domain of research 
laboratories

• This presents a major obstacle to 
incorporation of a pharmaco‐ orincorporation of a pharmaco or 
ablatogenomic approach to clinical care.



Current Central Lab Process

3. Pipet Blood into Tubes2. Ship to Central Lab1. Collect Blood Sample

DNA Collection DNA ExtractionDNA Collection DNA Extraction

6. Follow‐up appointment5. Mainframe DNA Analyzer4. DNA Purification Robot

Results in 2 7 days

DNA Amplification DNA Analysis / Interpretation

Results in 2‐7 days
(to be interpreted by a Cardiologist)



Point‐of‐Care Genetic TestingPoint of Care Genetic Testing



SPARTAN RX CYPC19SPARTAN RX CYPC19

• Operated by Nurses with no prior laboratory p y p y
expertise

• Requires a 30 minute training session
• 4 step procedure:

– Acquisition of a buccal swab
– Insertion of the swab into an assay cartridge– Insertion of the swab into an assay cartridge
– Insertion of the reaction solution into the genetic 
testing device

l f * d b– Analysis of CYP2C19*2 status triggered by pressing a 
button

• Result available within 45 minutesResult available within 45 minutes



Lancet 2012



Roberts JD Lancet 2012



The Point‐of‐Care Genetic TestThe Point of Care Genetic Test

Roberts JD Lancet 2012





Take Home MessageTake Home Message



AF Pharmaco‐ & AblatogenomicsAF Pharmaco & Ablatogenomics

• In its infancyy
– One common genetic variant (4q25) appears to have 
robust data for predicting ablation success
Roles of additional SNPs and rare variants remain to– Roles of additional SNPs and rare variants remain to 
be clarified

• The “Promise”
– Increased Efficacy

• Our ultimate goal should be a Number Needed to Treat close 
to 1

– Reduced Adverse Events
• By targeting only the etiologic factor, and accounting for 
patient vulnerabilities, risks should be minimizedp



HoweverHowever

• Not going to happen overnightNot going to happen overnight
– And in the early days, there will be more losses 
than winsthan wins

• Like any other novel treatments, personalized 
treatment strategies will need to be rigorouslytreatment strategies will need to be rigorously 
evaluated and their efficacy proven through 
randomized controlled trialsrandomized controlled trials
– Don’t believe the hype…



Thank youThank you


