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• 70 WF presented with slurred speech and right sided 
weakness, improved in 4 hours 

• Past medical history 
– HTN,OBESITY (BMI 37) 

• Physical exam 
– NORMAL WITH NEURODEFICIT THAT RESOLVED 

• LABS 
– WNL 

• CT 
– NEGATIVE 

• CTA  
– MILD CAROTID DISEASE 

• EKG  
– NSR, Tele no arrhythmia 

 



CARDIOLOGY CONSULT 

• TEE 
– NO PFO, NO THROMBUS, NO AORTIC ATHEROMA 

• EVALUATE FOR A-FIB 
– HOLTER 

– EVENT MONITOR 

– IMPLANTABLE LOOP 

 

– PATIENTS SENT HOME ON EVENT MONITOR  

– ON ASA 

– STATIN 
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CARDIOEMBOLIC SOURCES 

Nonvalvular 
Atrial Fibrillation 

Acute MI 

LV thrombus 

Valvular heart 
disease 

Prosthetic 
valves 

Other less 
common sources 

(PFO, ASA, 
aortic debris, etc.) 











• Event monitor 
– 5 episodes of A-FIB longest episode 30 minutes 

A-FIB BURDEN 

RISK OF THROMBOEMBOLISM 

RISK OF BLEEDING  





Mohr J et al. N Engl J Med 2001;345:1444-1451. 

Follow-up of Patients and Imputation of Events 



Mohr J et al. N Engl J Med 2001;345:1444-1451. 

Kaplan–Meier Analyses of the Time to Recurrent 
Ischemic Stroke or Death According to Treatment 

Assignment 



• How to look for subclinical A-Fib? 

• Define A-Fib burden 

• How much A-Fib is required for stroke? 

• What is the temporal relationship of A-Fib with stroke? 

• Who should be anticoagulated? 

• When to ablate A-fib? 

• What is the role of LAAC? 



CHA2DS2-VASc 
Assessment of Thromboembolic Risk 

Score 
Annual stroke 

rate, % 

n 1084 73 538  

0 0 0.78 

1 1.3 2.01 

2 2.2 3.71 

3 3.2 5.92 

4 4.0 9.27 

5 6.7 15.26 

6 9.8 19.78 

7 9.6 21.50 

8 6.7 22.38 

9 15.2 23.64 

CHF/ LV dysfunction 1 

Hypertension 1 

Age  75 2 

Diabetes mellitus 1 

Stroke/TIA/TE 2 

Vascular disease 1 

Age 65-74 1 

Sex category (female) 1 

Score 0 – 9 

Validated in 1084 NVAF patients not on  OAC with 

known TE status at 1 year in Euro Heart Survey 
 

Lip GYH, et al. 

Chest 2009 

Olesen JB et al. 

BMJ 2011;342:124 



Risk Recommended Therapy 

ESC  

2016 

AHA/ACC/HRS 

2014 

No risk factors 

CHA2DS2-VASc= 0 

No antithrombotic 

therapy (III B) 

No antithrombotic 

therapy (IIa) 

CHA2DS2-VASc= 1 
OAC (IIa B) 

(NOAC > VKA) 

None or OAC  

or ASA (IIb) 

CHA2DS2-VASc≥ 2 
OAC (I) 

(NOAC > VKA (IA)) 

OAC (I) 

(NOAC or VKA) 

Mechanical valve, 

mitral stenosis 
VKA 

Atrial Fibrillation Guidelines 

ESC Guidelines. Eur Heart J 2016 

AHA/ACC/HRS Guidelines. Circulation 2014 



Established  

Clinical Risk 

Factors 

(CHADS-VASc) 

Prior stroke/TIA 

Age 

Hypertension 

Diabetes 

Heart failure 

Female sex 

Vascular disease 

Novel Clinical 

Risk Factors 

Chronic kidney 

disease 

Obstructive sleep 

apnea 

AF burden 

Serum 

Biomarkers 

Natriuretic peptides 

Troponin 

Echo 

Parameters 

LA volume 

LA and LAA 

Function 

Advanced 

Imaging 

LA fibrosis 

LAA morphology 

Calenda B et al. Nat Rev Cardiol. 2016 Sep;13(9):549-59 



Hijazi Z. J Am Coll Cardiol 2013;61:2274-2284 

Hijazi Z. Eur Heart J 2016;37:1582-1590 

Biomarkers and Risk in A-Fib 
By Quartiles of NT-proBNP and CHADS-VASc 



• OUR PATIENTS CHADS2VASC SCORE 
– FEMALE  1 

– AGE   1 

– HTN   1 

– STROKE/TIA  2 

 

 

– SCORE  5 

– PATIENT STARTED ON DOACs 



SUBCLINICAL A-FIB 
 

 



DIAGNOSTIC YIELD OF 
SCREENING TECHNIQUES 



AliveCor Kardia Mobile 



Diagnosis of  AF 
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Hazard Ratio 3.9 (1.4-‐10.4) p = 0.007 



CRYSTAL-AF: Primary Objective 

• Assess whether a long-term cardiac monitoring strategy 
with an insertable cardiac monitor (ICM) is superior to 
standard monitoring for the detection of AF in patients 
with cryptogenic stroke 

 



Comparison of Monitoring Strategies 

 

• Minimally invasive outpatient 

procedure 

• Local anesthetic and no leads or 

fluoroscopy 

• 15-30 minute procedure 

• Device can be followed remotely 

• MRI conditional  

• 3 year device longevity 

• Automatic AF detection algorithm 

Continuous Monitoring Arm:  

Insertion of REVEAL® XT 

Standard Monitoring Arm 

• Cardiac monitoring performed 

according to local standards, after 

mandated testing completed 

 

• Symptoms consistent with AF were 

evaluated by study physicians 

 

 

 





Conclusions 

• A-Fib detection of 30% in the ICM versus 3% in the control arm at 36 
months 

 

• Duration was more than 6 minutes on one or more days in > 94% of 
patients 

 

• 89% of patients were prescribed OAC 

 

• Majority of first AF episodes (75%) were asymptomatic  

 

• 250 tests were required in order to find 5 patients with AF in the control 
arm 

 

• Long-term continuous monitoring should be performed in patients with 
cryptogenic stroke 

 



ASSERT STUDY 

2580 PATIENTS 
WITH NO H/O A-FIB 

WITH 
ICD/PACEMAKER 

GROUP 1 N=261 

 ATRIAL FIBRILATION 
OF MORE THAN 6 

MIN DURATION  

GROUP 2 N=2319 

NO ATRIAL 
FIBRILLATION 

NOTED 



The Risk of Clinical Atrial Tachyarrhythmias and of Ischemic Stroke or Systemic Embolism, 
According to the Presence or Absence of Subclinical Atrial Tachyarrhythmias. 

Healey JS et al. N Engl J Med 2012;366:120-129 



TRENDS Study 
A-FIB BURDEN AND RISK OF STROKE 



Crude odds ratios for ischemic stroke with positive atrial fibrillation (A-Fib) burden (≥5.5 h on any 

given day) for sequential nonoverlapping 5-d intervals from 1 to 5 days pre stroke (left-most point) to 

56–60 days pre stroke (right-most point) 

Mintu P. Turakhia et al. Circ Arrhythm Electrophysiol. 2015;8:1040-1047 

. 



REACT.AF 



AFTER ONE YEAR… 

• PATIENT HAS DONE WELL ON ANTICOAGULATION 

• SLEEP STUDY NEGATIVE 

• BP UNDER CONTROL ON B-BLOCKERS AND ACE-I 

• PRESENTS TO YOUR OFFICE WITH PALPITATIONS 

• CLINICALLY NO SIGNS OF CHF 

• ECG 
– A-FIB WITH HR 121 



• RATE CONTROL AND CONTINUE 
ANTICOAGULATION 

• CARDIOVERT AND START ANTIARRYTHMICS 

• CARDIOVERT AND ABLATION 



CARDIOVASCULAR MORBIDITY 
AND MORTALITY WITH A-FIB 





Success of Catheter Ablation 
Multicenter RCTs: Ablation vs Medications 

Wilber et al, JAMA, 2010 

63% 

17% 

Packer et al, JACC, 2013 
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CRYO   69.9%   114/163  

Blanked DRUG Rx  7.3%       6/82 
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Outcome of Persistent AF Ablation 
Effect of Time Between Diagnosis and Ablation 

AA.Hussein et al, Circ Arry (2016)  doi:10.1161/CIRCEP.115.003669 

Time Interval Between the 1st Diagnosis of Persistent A-Fib and the Ablation Procedure 

≤ 1 yr 

1-3 yrs 

3-6.5 yrs 

>6.5 yrs 



A-Fib Ablation in LV Dysfunction Patients 
Improvement in LV Function 

Hsu et al. N Engl J Med. 2004;351:2373-2383  
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L.DiBiase, P.Mohanty, S.Mohanty, et al. Circulation (2016) 

AATAC-AF 
Ablation vs Amiodarone in CHF-AF Patients 

• ICD/CRTD patients with LVEF≤40%, NYHA II-III, Persistent AF 

• Randomized 203 patients (1:1) 

• Primary Endpoint: Freedom from AF/AFL/AT of >30sec off AAD 

 



AATAC-AF: Secondary Endpoints 

Cardiovascular Hospitalization & Mortality 

Group 1 

Ablation 

Group 2  

Amio 
p value 

CV 

Hospitalization 
32 (31%) 58 (57%) < 0.001 

All-Cause 

Mortality 
8 (8%) 18 (18%) 0.037 

L.DiBiase, P.Mohanty, S.Mohanty, et al. Circulation (2016) 



ABLATION VS CVN+AAD 



SYMPTOMATIC PATIENTS 
RHYTHM CONTROL STRATEGY 



• PATIENT UNDERWENT ABLATION 

• MAINTAINED IN SINUS RHYTHM ON DOACs 

• 2 YEARS LATER  

• COMES TO ER WITH GI BLEED HB 8 g/dL 

• EGD NL 

• COLON DIVERTICULOSIS 

• NSR 

• DOACs held for 2 weeks 

 
– Restart anticoagulation 

– Consider LAAC 



 100%         50%             0%         -50%        -100% 

AFASAK-1 (n=671)  

SPAF (n=421) 

BAATAF (n=420) 

CAFA (n=378) 

SPINAF (n=571) 

EAFT (n=439) 

Warfarin Better Warfarin Worse 

All Trials  
(n=2900) 

64% 

Stroke Prevention in AF  

6 Trials of Warfarin vs. Placebo 

Hart RG. Ann Intern Med 2007;146:857-867. 



ENGAGE AF-TIMI 48 

ARISTOTLE 

ROCKET AF 

RE-LY 

Combined 

Favors DOAC Favors Warfarin 

0.88 (0.75 - 1.02) 

0.80 (0.67 - 0.95) 

0.88 (0.75 - 1.03) 

0.66 (0.53 - 0.82) 

0.81 (0.73 - 0.91) 

Risk Ratio (95% CI) 

p=<0.0001 

0.5 1 2 

All DOACS: Stroke or SEE 

[Random Effects Model] 

N=58,541 

Heterogeneity p=0.13 

[60 mg] 

[150 mg] 

45 
Ruff CT, et al. Lancet 2014;383:955-962 



  

All-Cause Mortality 

MI 

Hemorrhagic Stroke 

Ischemic Stroke 

0.90 (0.85 - 0.95) 

0.97 (0.78 - 1.20) 

0.49 (0.38 - 0.64) 

0.92 (0.83 - 1.02) 

Risk Ratio (95% CI) 

p=0.0003 

p=0.77 

p<0.0001 

p=0.10 

Favors DOAC Favors Warfarin   

  

0.2 
  

0.5 
  

1   
2 
  

Secondary Efficacy Outcomes 

46 

Heterogeneity p=NS for all outcomes 

Ruff CT, et al. Lancet 2014;383:955-962 



  

GI Bleeding 

ICH 

1.25 (1.01 - 1.55) 

0.48 (0.39 - 0.59) 

Risk Ratio (95% CI) 

p=0.043 

p<0.0001 

Favors NOAC Favors Warfarin   

0.2 
  

0.5 
  

1   
2 
  

Secondary Safety Outcomes 

47 

Heterogeneity  

ICH, p=0.22 

GI Bleeding, p=0.009 

Ruff CT, et al. Lancet 2014;383:955-962 



HAS-BLED Score 



ATRIA Score  



HEMORR2HAGES Score 



Outpatient Bleeding Risk Index 
(OBRI)  





When to close LAA? 

  

Non valvular A-Fib, high risk of stroke 
- Contraindication to OAC 

- High risk of bleeding with OAC 

- Difficult to maintain INR within the therapeutic range 

- Poor compliance/intolerance to DOACs 

- Recurrence on anticoagulation 

 

 



Preadmission medications in patients with 
known A-Fib who were admitted with acute 

ischemic stroke 
GLADSTONE ET AL STROKE 2009 



“Shocking Level” of OAC Undertreatment  
in A-Fib Patients at High Risk for Stroke 

PINNACLE Registry  
(N=429,417 outpatients with AFa) 

Why??? 

• “HCPs may be more 
reluctant to prescribe 
anticoagulation in sicker 
patients due to concerns 
regarding bleeding risk.” 

– >2000 strokes/y could 
have been prevented if 
OAC therapy was used 

No OAC 

a
Treated by cardiovascular specialists 

 

Hsu JC et al. JAMA Cardiol. 2016 Mar 16. [Epub ahead of print] 



STROKE IN A-FIB 

• Stroke in patients with A-Fib is 

largely due to the LAA as a 

thromboembolic source 





WATCHMAN LAA Closure Device  

3000838-18 



WATCHMAN™ Trials 
>2,500 patients with >6,000 patient years follow-up 

Significantly improved safety results2 and efficacy 

consistent with PROTECT AF1,5 

Pilot Early feasibility with >6 years of follow-up 

Consistent procedural safety results5 

CAP Registry 

CAP2 

WATCHMAN primary efficacy, CV death, and less 

disabling strokes superior to warfarin at 4 years1 

Expected rate of stroke reduced by 77% in  

patients contraindicated to warfarin3  

Improved implant success procedure safety 

confirmed with new and experienced operators4 

PROTECT-AF 

ASAP 

PREVAIL 

1 Reddy, VY et al. JAMA. 2014; 312(19):1988-1998. 2 Reddy, VY et al. Circ. 

2011;123:417-424; 3 Reddy, et al. JACC 2013; 61(25):2551–6.  4 Holmes, DR et al. 

JACC. 2014; 64(1):1-12. 5 FDA Panel October 2014. 



Left Atrial Appendage Closure vs Warfarin in AF 
A Patient-Level Meta-Analysis  

J Am Coll Cardiol 2015;65:2614–23  

Combination of PROTECT AF and PREVAIL patients receiving the Watchman device, vs warfarin  

for overall stroke, ischemic stroke, and all-cause death.  

  

  



Procedural Success 

N=449 N=566 N=265 N=579 N=1019 N=3822 

Implant success defined as deployment and release of the device into the LAA; no leak ≥ 5 mm 

~50%  

new operators 
~50%  

new operators 



Comparison of Procedural Complications  
Across Watchman Studies  



WATCHMAN vs Warfarin 
4 Year Follow-up  

JAMA. 2014;312(19):1988-1998.  

No difference vs 

warfarin for 

ischemic stroke 

Lower mortality vs 

warfarin  

 



Magnitude of Therapeutic Effect 

J Am Coll Cardiol. 2006 Aug 1;48(3):434-7.  

JAMA. 2014;312(19):1988-1998. doi:10.1001/jama.2014.15192 

Results from different clinical trials: 



LAAC 



 





Cumulative Incidence of the Primary End Point after Randomization, According to Treatment 
Assignment 

Chimowitz, M. et al. N Engl J Med 2005;352:1305-1316 





(ᵡ2-df) Hijazi Z et al.  Eur Heart J 2016 

ABC (Age, Biomarker, Clinical factor) risk 
scores 

 ABC-stroke score 

Based on 391 stroke or SE 
during 27,929 person yrs of 
follow-up from the 
ARISTOTLE trial 



Risk of Ischemic Stroke or Systemic Embolism after the 3-Month Visit, According to Baseline 
CHADS2 Score and According to Whether Subclinical Atrial Tachyarrhythmias Were or Were Not 

Detected between Enrollment and the 3-Month Visit. 

Healey JS et al. N Engl J Med 2012;366:120-129 



TRENDS STUDY 
2486 PATIENTS WITH ICD/PACEMAKERS 

30 DAYS OF DEVICE DATA 
MEAN FOLLOW UP 1.4 YEARS 

STUDY A-FIB BURDEN AND RISK OF STROKE 

 
 







ARISTOTLE 

ROCKET AF 

Combined 

Favors dOAC Favors Warfarin 

Risk Ratio (95% CI) 

0.80 (0.71 - 0.90) 

0.71 (0.61 - 0.81) 

1.03 (0.90 - 1.18) 

0.94 (0.82 - 1.07) 

0.86 (0.73 - 1.00) 

0.5 1 2 

All DOACS: Major Bleeding 

75 

[Random Effects Model] 

N=58,498 

p=0.06 

Heterogeneity p=0.001 

RE-LY 

[150 mg] 

ENGAGE AF-TIMI 48 

[60 mg] 

Ruff CT, et al. Lancet 2014;383:955-962 



Ruff CT, et al. Lancet. 2014; 383:955-962 76 

How Frequent is Bleeding with dOACs? 
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PATIENTS WHO SHOULD NOT BE 
ON NOACs 

• Mechanical heart valve1,2 

• Moderate or severe mitral stenosis1,2 

• Severe renal* or hepatic impairment2 

• Extremes of weight (>150 kg or <50 kg)3  

• Pregnant or lactating women2 

• Children2 

• Poor adherence3 

 

1. Heidbuchel H et al. Europace. 2015;17(10):1467-1507.  2. January CT et al. J Am Coll Cardiol. 2014;64(21):e1-

e76.  3. Streiff MB et al. J Thromb Thrombolysis. 2016;41:32-67.  

*Only apixaban may be used in stable patients on hemodialysis; avoid all other NOAC if CrCl < 15 ml/min 



Warfarin Cessation after 
WATCHMAN 



PROTECT AF RE-LY ROCKET-AF ARISTOTLE 

P=0.051 
P=0.13 (NS) P=0.15 (NS) P=0.047 

P=0.0379 

Mortality Reduction (vs Warfarin)  

Results from different clinical trials: 

1Connolly, S. NEJM 2009; 361:1139-1151 – 2 yrs f-up 

2Patel, M. NEJM 2011; 365:883-891 – 1.9 yrs f-up, ITT 

3Granger, C NEJM 2011; 365:981-992 – 1.8 yrs f-up 

4Reddy, V. LBCT HRS 2013 – 4 yrs f-up.  


