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New developments 

• Atrial fibrillation 

– Stroke prevention 

– Novel antiarrhythmic agents 

– AF ablation established therapy 

 

 

 

• Genetic insights into arrhythmia 

 

 

 

• Device therapy 

– Expanding indications for CRT 

– New technology 

• Multipolar leads 

• Subcut enous ICDs 

• MRI safe pacemakers 

– Home monitoring 
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Stroke prevention in AF 

• Stroke in AF 

– ↑ mortality 

– ↑ hospitalisation 

– ↑ disability 

• Emboli from LAA 
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Stroke prevention - warfarin 
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Number of risk factors

Annual risk of stroke Risk on warfarin

CHADS2 risk factors 

•Congestive Heart Failure 

•Hypertension 

•Age > 75 

•Diabetes 

•Previous stroke (score 2) 
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Problems with warfarin – therapeutic index 

  

•n=13000 

•Median INR = 2.2 

•1/5 INR 2-3 100% of time 

•1/3 INR 2-3 <20% of time 

•INR <2 RR stroke = 2.4 

•INR >3 RR IC haemorrhage = 2.1  

Walker et al Heart Rhythm 2008;5:1365–1372 
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New era for stroke prevention 

• Vitamin K antagonist (VKA) 

– Warfarin 

• Direct Thrombin Inhibitors (DTI) 

– Dabigatran (RE-LY) 

• Anti Factor Xa 

– Rivaroxaban (Rocket AF) 

– Apixaban (Aristotle) 

 

• LA appendage occlusion 
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Dabigatran 

RE-LY Warfarin 
Dabigatran 

110mg bd 

Dabigatran 

150mg bd 

Stroke or 

embolism 
1.69 1.31 1.11 

Major 

bleed 
3.36 2.71 3.11 

Event rate - % pa 

Connolly et al N Engl J Med. 2009 Sep 17;361(12):1139-51 

http://upload.wikimedia.org/wikipedia/commons/3/38/Dabigatran_structure.svg
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Dabigatran: 

Time to first intracranial bleed 
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Warfarin 

Dabigatran etexilate 110 mg 

Dabigatran etexilate 150 mg 

Years 
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New anticoagulants 
Properties Warfarin Dabigatran Rivaroxaban 

Orally active Yes  Yes  Yes  

Rapid onset No (days) 
Yes (peak 

1.5h) 
Yes (peak 2-4h) 

Half life 40hrs 7-16h 5-9h 

No food/drug interactions No +/- Yes 

Predictable anticoagulant 

effect 
No Yes Yes 

Extra-renal clearance Yes No Not sig. 

Rapid offset No No No 

Antidote Yes No No 
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Watchman™ 

  

• Nitinol frame + fixation barbs 

• 21-33mm diameter 

• Catheter delivery via transeptal 

approach 

• GA 

• TOE + fluoroscopic guidance 
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Protect AF - efficacy 

  

Watchman Wafarin 

Primary End Point 3.0 4.9 

Ischaemic stroke 2.2 1.6 

Haemorrhagic stroke 0.1 1.6 

Death 0.7 2.7 

Systemic embolism 0.3 0 

PEP  

successfully treated 
1.9 4.6 

Event  Rate per 100 patient years follow up 

Holmes et al Lancet 2009; 374: 534–42 
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Protect AF - safety 

  

Watchman Wafarin 

Primary safety event  rate  

(Per 100 year follow up) 
7.4 4.4 

If successfully treated 

(Per 100 year follow up) 
1.4 4.4 

Tamponade 22 (4.8) 0 

Major bleed 16 (3.5) 10 (4.1) 

Procedural ischaemic stroke 5 (1.1) 0 

Device embolisation 3 (0.6) 0 

Haemorrhagic stroke 1 (0.2) 6 (2.5) 

Other 2 (0.4) 0 

N (%) 

Holmes et al Lancet 2009; 374: 534–42 
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NICE guidance (IPG 349) June 2010 

  

•Efficacy established and low risk 

•Multidisciplinary team to review and consider all options 

•Cardiac surgery on site 

•Technically challenging – need appropriate training 

•Report problems to MHRA 
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New strategies for stroke prevention in AF 

• Dabigatran is better than warfarin 

• New agents currently under evaluation 

• LAA occlusion is a viable alternative to warfarin 

 

Are they cost efficient? 
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Rhythm control for AF 

• Old drugs 

– Amiodarone 

– Flecainide/Propafenone 

– Sotalol 

• New drugs 

– Dronaderone 

– Vernakalant 

• Catheter ablation 

AFFIRM study 2004 

SAFE-T study 2005 
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Dronedarone (Multaq) 

ATHENA  v placebo 
•PEP: Death or first admission 31.9 v 39.4% 

•30% drug discontinued 

•Annual stroke risk 1.8 v 1.2% 

DIONYSOS  v amiodarone 

•Failure to CV or AF recurrence + 

 drug discontinuation 75.1 v 58.8% 

•AF recurrence 36.5 v 24.3% 

•Major Safety 39.3 v 44.5% 
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NICE – TA 197 (Aug 2010) 

Dronedarone may be considered an 

option in non permanent AF when: 

•First line (BBlockers) failed and 

•1 other CV risk factors 

– Hypertension needing 2 drugs 

– Diabetes 

– TIA/stroke/embolism 

– LA >50mm 

– Age > 70 

• Not NYHA III or IV 
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Catheter ablation of AF 

ESC RECOMMENDATIONS 2010 

Ablation of paroxysmal AF should be considered in 

symptomatic patients who have failed a trial of 

antiarrhythmic medication. 
IIa A 

Ablation of paroxysmal AF may be considered prior 

to antiarrhythmic drug therapy in symptomatic 

patients despite adequate rate control and no 

significant underlying heart disease. 

IIb B 

Persistent symptomatic AF that is refractory to 

antiarrhythmic therapy should be 

considered a treatment option. 

IIa B 

Ablation of AF in patients with heart failure may be 

considered when antiarrhythmic medication, 

including amiodarone, fails to control symptoms. 
IIb C 

Ablation of symptomatic long-standing persistent AF 

may be considered in patients refractory to 

antiarrhythmic drugs. 
IIb C 
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Catheter ablation 

46 
(94%) 

38 
(90%) 

3 
(6%) 

4 
(10%) 

Resolved or Improved

Unchanged

Paroxysmal Persistent 

47 
(96%) 

36 
(85%) 

2 
(4%) 

6 
(15%) 

SR

AF or AT

Persistent Paroxysmal 

AF symptoms Rhythm at follow up 

Complications 

16 of 493 cases 

3.2% 
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Heart failure and sudden death 

Gorgels PMA. European Heart Journal. 2003;24:1204-1209. 

SCD % 

7.5% 

0 
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2 
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4 
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< 30 31-40 41-50 > 50 LVEF % 

5.1% 

2.8% 

1.4% 
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Dysynchrony leads to worse outcomes 

Long-term (45 Mo) Survival  

34% 

49% 

QRS >  

120 ms  

QRS  < 

120 ms  

Iuliano et al. AHJ 2002;143:1085-91 
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Cardiac Resynchronisation 

BiV pacing No pacing 
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CRT – evidence base 

CRT 

Indications: 
• LBBB 

• EF<35% 

• NHYA >2 
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PATH CHF 

MUSTIC SR 

MUSTIC AF 

MIRACLE 

CONTAK CD 

MIRACLE ICD 

PATH CHF II 

COMPANION 

MIRACLE ICD II 

CARE HF 
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Expanding the indications for CRT 

NICE 2007 

1. NYHA III-IV 

2. Sinus rhythm 
– Either – QRS>150 

– Or-QRS130-149 + mechanical 

dysynchrony 

3. LVEF <35% 

4. Receiving OPT 

• Narrow QRS with mechanical 

dysynchrony?  

• Wide QRS but NYHA 1-2? 
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CRT if only mechanical dysynchrony 

present? 

• RethinQ (NEJM 2007)  • Prospect (Circ 08) 

– Mmode 

– Pulsed Doppler 

– Tissue Doppler imaging 

• All methods are poor 

predictors of response to 

CRT 
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CRT if NYHA I or II? 
• REVERSE (Circ 09)  • MADIT CRT (NEJM 09)  
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Expanding the indications for CRT 

NICE 2011?? 

1. NYHA I-IV 

2. Sinus rhythm 
– QRS >150 

3. LVEF <35% 

4. Receiving OPT 
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CRT – confined by anatomy 

Major complications 

CS lead 

displacement 
5.7-6% 

CS dissection 0.3-4% 

CS perforation 0.8-2% 

Infection/erosion 1.3-2.7% 

Tamponade 0.3-0.5% 

Death 0.2-0.6% 

Total 8.6-15.8% 
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Multipolar pacing leads 
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New device technology 

Conventional ICD 
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Problems with transvenous system 

Procedural 

• Pneumothorax 

• Haemorrhage 

• Tamponade 

Long term 

• Infection 

• Lead failure 

• Hazardous lead extraction 
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Subcutaneous ICD (Cameron Health) 

  

• 80 joules  

• 69cc, 145 grams 

• 5 year longevity  

• Post-shock pacing  

• Single electrode connection 

• Episode storage 

• Growing room 

• Not in vascular system 
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New developments – home 

monitoring 

Device 

Implant 

6/12 

Follow up 

3rd 

Follow up 

2nd 

Follow up 

1st 

follow up 

1 month 12 months 6 months 

Barts 
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Home monitoring 
Remote clinics: 

Alerts: 
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New developments – home 

monitoring 

Device 

Implant 

6/12 

Follow up 

3rd 

Follow up 

2nd 

Follow up 

1st 

follow up 

1 month 12 months 6 months 

Device 

Implant 

Annual 

Follow up 
3rd 

Follow up 

2nd 

Follow up 

1st 

follow up 

1 month 12 months 6 months 

6/12 

Follow up 

Barts 

Home Barts 



  

  

Barts and The London 
NHS Trust 

NHS 

Genetic understanding of arrhythmia 
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Genetic understanding of arrhythmia 

LQT 
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LQTS type Chromosome Gene Protein Ion current 
Ion channel 

function 

Autosomal dominant 

1 11p15.5 KCNQ1 KvLQT1 IKs Loss 

2 7q35-36 KCNH2 HERG IKr Loss 

3 3p21-24 SCN5A Nav1.5 INa Gain 

5 21q22 KCNE1 MinK IKs Loss 

6 21q22 KCNE2 MiRP1 IKr Loss 

Genetic mutations can be identified in ~70% of clinically affected cases 

Genetic understanding of arrhythmia 
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Genetics of AF? 
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What is new? 

• New paradigm for stroke prevention in AF 

• First new antiarrhythmic drug for 30years 

• AF ablation as an established therapy 

• Improving technology for implanting devices 

• Inroads into genetics of heart rhythm … 
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Prevalence of AF 

Go  et al. (JAMA 2001;285:2370) 
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