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INTRODUCTION

❖ AF is the most common sustained cardiac arrhythmia -increased risk of 

stroke, HF and reduced QOL.

❖ Early detection and Rx are critical in reducing complications.

❖ Traditional Dx tools(ECG, Holter,etc) require clinical settings.

❖ Smart devices may function as valuable tools for continuous, accessible 

and cost-effective AF detection.
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Types of Smart Devices

❖ Smartwatches and Fitness Trackers( Apple Watch, Fitbit, Galaxy Watch, 

etc.)

❖ Patches( Kardia Mobile, Facelake FL10, Emay Portable ECG)
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Detection Methods

❖ Photoplethysmography(PPG):Measures blood volume changes using 

optical sensors

❖ Electrocardiography(ECG): Direct recording of cardiac electrical activity

❖ Algorithmic Analysis and AI: Help differentiate AI from other arrhythmias
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WATCH-AF Trial

❖ Objectives: Comparison of diagnostic accuracy of AF detection by a smartwatch-based 

algorithm using PPG vs cardiologists' diagnosis by ECG.

❖ Methods: 2-center, case-control trial, PPG recording using smartwatch along with mobile ECG in 

672 hospitalized subjects.

❖ Results: PPG algorithm - sensitivity of 93.7% (95% confidence interval [CI]: 89.8% to 96.4%), 

specificity of 98.2% (95% CI: 95.8% to 99.4%), and 96.1% accuracy (95% CI: 94.0% to 97.5%) to 

detect AF.

❖ Conclusions: Detection of AF using a commercially available smartwatch is in principle feasible, 

with very high diagnostic accuracy.
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ACCURACY

❖ Apple Watch: Apple Heart Study - >400,000 participants without AF. People who received an 

irregular pulse notification had telemedicine visits with a clinician and received an ambulatory 

ECG monitor. Of the 2,064 patients with irregular pulse notifications, the positive predictive value 

(PPV) for AF was 84%.

❖ Fitbit: Fitbit Heart Study - >400,000 participants enrolled. Routine ambulatory ECG monitoring in 

patients with irregular rhythm notifications. Among 1,057 participants with an irregular heart rate 

notification and an analyzable confirmatory ambulatory ECG, the PPV of irregular rhythms for AF 

was 98.2%.

https://www.acc.org/Latest-in-Cardiology/Articles/2019/03/08/15/32/sat-9am-apple-heart-study-acc-2019
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ACCURACY

BASEL Wearable Study:
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ACCURACY
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Artificial Intelligence
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Artificial Intelligence

❖ Artificial intelligence for direct-to-physician reporting of ambulatory 

electrocardiography

❖ Beat-by-beat annotation of 14,606 individual ambulatory ECG recordings (mean 

duration = 14 ± 10 days) was performed by certified ECG technicians (n = 167) and an 

ensemble AI model, called DeepRhythmAI.
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Artificial Intelligence
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Impact on Clinical Outcomes

❖ Unknown

❖ HEARTLINE Study : To assess if an Apple Watch with the IRN and ECG application, along with 

application-facilitated digital health engagement modules, improves time to AF diagnosis and 

cardiovascular outcomes in a real-world environment.26,485 participants. Primary end is time 

from randomization to clinical diagnosis of AF. Secondary endpoint are claims-based incidence 

of a 6-component composite cardiovascular/systemic embolism/mortality event, DOAC 

medication use and adherence, costs/health resource utilization, and frequency of 

hospitalizations for bleeding.
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Utility in Monitoring AC

❖ REACT-AF: Multicenter prospective, randomized, open-label, blinded endpoint (PROBE design), controlled 

trial comparing the current standard of care of continuous DOAC use versus time-delimited (1 month) DOAC 

guided by an AF-sensing smart watch in participants with h/o non-permanent AF and low-to-moderate stroke 

risk (CHA2DS2-VASc score 1-4 for men, 2-4 for women). Follow-up time 3-5 years. 100 US centers targeting 

2/3 academic and 1/3 private practices. Local PI: Nasir Shariff MD
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Advantages

❖ Continuous / On-demand monitoring beyond the clinic

❖ Early Detection of asymptomatic or paroxysmal AF

❖ Possibility of integration with health systems
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Limitations

❖ False Positives/Negatives due to artifacts or algorithmic limitations

❖ Regulatory Considerations

❖ Integration into clinical workflow can be challenging

❖ no guideline recommendations on what to do with information from 

consumer-grade devices

❖ Monitoring in patients with a low pretest probability of arrhythmias 

increases the false-positive rate.

❖ Physician burden increased
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Thank youThank You



Atrial Fibrillation - New 
Catheter-Based Treatment 
Options

Ravi Kilaru, MD
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Atrial fibrillation and clinical consequences

❖ Stroke

❖ Tachycardia induced cardiomyopathy

❖ Congestive heart failure

❖ Disabling symptoms interfering with quality of life
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Progression of Atrial Fibrillation after Cryoablation or Drug Therapy

N Engl J Med 2023;388:105-116
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Vivek Y. Reddy et al. JACC 2019; 74:315-326.
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Pulsed Field Ablation for 

Persistent Atrial Fibrillation: 1-

Year Results of ADVANTAGE AF
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Pulsed Field or Conventional 

Thermal Ablation for 

Paroxysmal Atrial Fibrillation

November 1, 2023

DOI: 10.1056/NEJMdo007261
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Pulsed-Field Ablation of Atrial Flutter: Insights From a Large Volume U.S. Center

Joe Demian et al. J Am Coll Cardiol EP 2025;
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CTI TERMINATION RAO LAO.mp4

http://drive.google.com/file/d/1XjvnlQbdfwX0wf1JkkQAFye6W_ezysSC/view
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LA COHERENT ONLY.mp4

http://drive.google.com/file/d/1I7DxcvfTeMhkOyBpZhZvUvqjGWzCvpBR/view
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RA COHERENT.mp4

http://drive.google.com/file/d/1lffum9bC3PeoUkn--lSinEBmGrTOqOY0/view
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LA COHERENT.mp4

http://drive.google.com/file/d/1iC5xDNIPVnc5MV4V5IGKA1tJYm7GZYUc/view
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LA POSTERIOR VIDEO PROPAGATION.mp4

http://drive.google.com/file/d/1Yt2d2TlGCmVGeqoj8CgVxn-lzk6iQZqK/view
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LA POSTERIOR VIDEO WITH SIGNALS.mp4

http://drive.google.com/file/d/1HEW8IMLSgb5fuVRIi3BYsqeEmx55fbXN/view
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MITRAL FLUTTER.mp4

http://drive.google.com/file/d/10m4nZrhIIzgnkeboOHvfo85UhYhaCRh-/view
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MITRAL COHERENT 2.mp4

http://drive.google.com/file/d/1CgEnWQIuxdXRinnWSt9pO_lWGuNZzaT1/view
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2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and 

Management of Atrial Fibrillation: A Report of the American 

College of Cardiology/American Heart Association Joint 

Committee on Clinical Practice Guidelines
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AF Stroke prevention

Anticoagulation is the 

primary way of AF 

stroke prevention 

irrespective of rate or 

rhythm control 

approach.
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Nonpharmacological Stroke Prevention
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Left Atrial Appendage Closure after Ablation for Atrial Fibrillation

N Engl J Med 2025;392:1277-87
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Thank you

Ravi Kilaru MD

Clinical Cardiac Electrophysiologist

St. Michael Medical Center

Silverdale , WA
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Thank youThank You



To Lead or be Leadless: Risks 
and Benefits of Leadless 
Pacemakers
Michael Eskander, MD, FACC, FHRS
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Disclosures

❖ NO RELEVANT DISCLOSURES
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Introduction

❖ Traditional transvenous pacemakers have 

been in use for over 60 years

❖ Long history of safety and reliability 

❖ Inserted via small incision in the chest
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Introduction

❖ Traditional transvenous pacemakers 

effective but limited

❖ Lead/pocket complications are common

❖ Create additional costs to healthcare 

system

❖ Leadless systems developed to overcome 

these issues

Cantillon, DJ, et al. JACC: Clinical Electrophysiology. 2017
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Leadless Pacemakers

❖ Capsule-like devices delivered via the 

femoral or jugular vein

❖ Fixation through tines or helix

❖ Growing indications: initially single, 

ventricular pacing; now also dual 

chamber pacing
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Leadless Pacemakers
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Leadless Pacemakers - Implant

Reddy, VY. et al. NEJM. 2015
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Leadless Pacemakers: Benefits

❖ No leads or pockets

❖ Eliminates pocket complications (infection, hematoma, erosion)

❖ Less components (single device vs. multiple leads/connections)

❖ No venous obstruction

❖ Useful in patients with limited access (dialysis/ports)

❖ Low infection risk
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Infection Risks
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Leadless Pacemakers: Risks

❖ Femoral vascular injuries; hematoma

❖ Cardiac perforation/tamponade (~<1-

1.5%)

❖ Device embolization/dislodgement 

(rare)

❖ Some devices may not retrievable 

after endothelialization
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Leadless Pacemakers: Long-Term Limitations

❖ Single-chamber pacing (certain 

devices)

❖ Limited extraction/replacement

❖ Battery longevity 8-12 years; newer 

generation devices up to 15 years

❖ Atrioventricular synchrony 

❖ Pacing-induced cardiomyopathy 

risk similar to transvenous right 

ventricular apical pacing

Boyle, TA, et al. Circ: Arrhy and Elect. 2024



12

Special Considerations/Future Directions

❖ Ideal for elderly, dialysis patients, high infection risk

❖ Less ideal for younger patients, those requiring resynchronization 

devices (biventricular pacers)

❖ Improved longevity

❖ Potential for modular, wireless pacing networks (working alongside 

defibrillators)

❖ Conduction system pacing 
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VMFH Experience

❖ 360 pacemaker implants at SJMC and >1200 pacemaker implants 

across all VMFH sites 2024

❖ On track for 1300 implants this fiscal year 

❖ 187 leadless pacer implants
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Summary
❖ Leadless pacemakers is a useful tool but not for everyone

❖ Benefits: fewer complications, minimally invasive, now can be used in 

patients requiring dual chamber pacing

❖ Risks: Perforation, vascular injury, limited options, less reliable 

atrioventricular synchrony

❖ Technology is improving quickly with more innovation in the industry to 

meet current limitations
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Thank youThank You
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