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Two systems available , two study results



Micra Capabilities

• VVIR stimulation
• MRI compatible 

(1.5 T or 3 T) 
• Accelerometer-based 

rate response
• Capture Management TM

• CareLink TM Remote 
Monitoring capability

• Device-Off Mode
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Implant Procedural Overview
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Methods for Long-Term Analysis

Patients:

• 726 implant attempts
– 99.2% success rate (n=719)

• Followed for average duration of 16.4 ± 4.9 months

Analyses:

• Pre-specified Long-term Safety Objective: Freedom from 

major complications at 12 months

• Comparison to transvenous control cohort

• Micra Electrical Performance characterized



Results: Micra Long-Term Safety (12 months, n=726)

• Long-term safety objective met

– Major complication rate 4.0%

• Major complications:

– 24 events (75%) through 30 days

– 6 events (19%) >30 days - 6 months

– 2 events (6%) > 6 months

• No dislodgements (0%)

• No infections (0%)



Micra Major Complications (n=726) 

Within 30 
days

30 days – 6 
Mos

> 6 Mos
Events

(Patients, %)

Total 24 6 2 32 (29, 4.0%)

Cardiac Perforation/Effusion 10 1 0 11 (11, 1.5%)

AV Fistula/Pseudoaneurysm 5 0 0 5 (5, 0.7%)

Cardiac Failure 0 4 2 6 (6, 0.8%)

Elevated Thresholds 2 0 0 2 (2, 0.3%)

Pacemaker Syndrome 1 1 0 2 (2, 0.3%)

Acute MI 1 0 0 1 (1, 0.1%)

Deep Vein Thrombosis 1 0 0 1 (1, 0.1%)

Metabolic Acidosis 1 0 0 1 (1, 0.1%)

Presyncope 1 0 0 1 (1, 0.1%)

Pulmonary Embolism 1 0 0 1 (1, 0.1%)

Syncope 1 0 0 1 (1, 0.1%)



48% Fewer Major Complications with Micra vs 

Transvenous Pacemakers

To adjust for differences in patient populations, propensity matching to a subset of the historical control confirmed a reduction in major complications with Micra (HR: 0.46; 95% CI: 0.30-0.72; 

p<0.001).



Healthcare Utilization 
47% Fewer Hospitalizations and 82% Fewer System Revisions with Micra

versus Transvenous Pacemakers 

24

12-Month Kaplan-Meier Estimates

Micra

(n=726)

Historical

Control

(n=2667)

Relative Risk Reduction

Total Major Complications 4.0% 7.6% 48%, P=0.001

Death 0.1% 0% NS

Hospitalization 2.3% 4.1% 47%, P=0.017

Prolonged Hospitalization 2.2% 2.4% NS

System Revision 0.7% 3.8% 82%, P<0.001

Loss of device function 0.3% 0% NS

Not mutually exclusive as a single event may meet more than one major complication criteria.

NS = Not significant



Low and Stable Pacing Thresholds

Battery Longevity Estimate:
• Based on use conditions  at 12-months, median battery longevity estimate is 

12.1 years*

*Use conditions included: median pacing 53.5%, median pacing threshold 0.50V, median impedance 543Ω; 89% of patients with >10 
year projected longevity; 99% of patients with >5 year longevity.
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Conclusions

• The Micra transcatheter ventricular pacemaker was successfully implanted 

(99.2%) in clinically diverse patients around the world, while meeting the 

prespecified long-term safety endpoint.

• Major complications occurred in 4% of patients, 48% less than the 

transvenous pacemaker control group.

• Importantly, this resulted in 47% fewer hospitalizations and 82% fewer 

system revisions, led by the elimination of pneumothoraces and absence 

of Micra dislodgements.

• Pacing thresholds remained low and stable through 12 months.



Who Are the Optimal Patients for a 
Leadless Pacemaker?



Reflex syncope



Case 1
• 75y male
• Ischemic HD, 52% EF
• 1 syncope, and dizziness episodes
• Chronic AF, 110 ms QRS
• Mean diurnal V rate = 42 bpm after drugs interruption, 5 s pause 

at night, CS massage: 18 s pause with syncope

• Leadless pacemaker implanted
– Good parameters
– Asymptomatic at follow-up

• The ideal indication 29



Case 2
• 92y female
• 44 kgs, frailty
• Previous breast cancer with radiation exposure
• Previous steroïd drug treatment
• 2 Adams Stokes syncopes
• Chronic AF, mean V rate = 34 bpm
• Attempt to implant a leadless PM

– Perforation
– Surgical repair with difficulty
– Epicardial VVI implant
– Alive after 6 months without symptoms nor sequelae

• A contra-indication! 30



Case 3

• 79y female
• Persistent AF, failure of AF ablation procedures
• Fast V rate with drop in EF (40%) each time AF resumes
• Decision: AVJ ablation with VVIR PM
• Breast cancer on right side, contralateral occlusion of sub-clavian vein

after a car accident

• Difficult implantation
– 4 repositioning with poor electricals
– Finally average parameters
– Hopefully AVJ ablation not performed the same day, because…
– … pacing threshold rises up: 2.25 at D1, 3.25 after 2 weeks, 3.63 after 6 weeks...

• We keep the principle of 2 weeks between PM and ablation 31



Case 4
• 56y male
• AoV replacement
• Syncope with facial trauma
• Tri-fascicular block with abnormal EP study
• Presumption of paroxysmal AVB
• Pacing rate assumed to be infrequent

• Easy implant procedure:
– Excellent parameters
– Remained asymptomatic at 2-year follow-up

• An acceptable indication 32



Case 5
• 50y male
• Racing driver
• Dizziness, and 2 syncopes within the last 6 months
• Sinus rhythm , complete heart block
• Rejects the conventional device (safety harness)
• Heard about LCP

• Implantation easy but:
– Major difficulties to set rate-responsiveness correctly
– Racing licence lost…

• Respect of AV synchrony is mandatory in frequent/permanent AVB33



Case 6
• 79y male
• Implanted with a DDD device for 23 years for AVB
• Battery change 5 months before, PM dependent
• PM can extrusion, no fever, low white cells count, low CRP, no 

bacteriemia, Staph Epidermidis in PM pocket
• Conclusion: local infection

• Explantation completed with immediate LCP implantation
– Leads cultures came back positive (same Staph) !!!
– 6-week antibiotic therapy
– No sign of infection after 9 months

• Probably not a correct practice! 34



Case 7

• 22y female
• Congenital heart block
• Became symptomatic with fatigue, dyspnea and 2 syncopes
• 110 bpm sinus rhythm , no retrograde conduction

• Staff decision to implant Micra
– Easy procedure
– Excellent parameters
– Excellent status after 18 months

• Can be discussed
35



Conclusion• Main indications for LCP:
– Chronic AF with slow V rate or after AVJ ablation
– Paroxysmal AVB with presumed infrequent pacing
– No access from SVC network

• Acceptable indication, in specific conditions:
– Complete AVB without retrograde conduction

• Contra-indications:
– Presence of IVC clip or tricuspid prosthesis
– Frail elderly female with comorbidities: dilated RV, previous steroïds, 

radiation exposure, renal failure
– Neuro-cardiogenic causes of syncope
– AVB with retrograde conduction

• Some issues:
– Age / after death / risky infective conditions
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