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BENEFIT OF LEADLESS APPROACH

BReduced invasiveness
- Percutaneus procedure

- Reduced hardware

- “Invisible to the patient”
BmIimproved Efficiency

- No pocket

- No system connection

- Reduced procedure time
BIimproved Outcomes

- Fewer complications
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Table 1. Comparison of Leadless Pacemakers.*

Device Size Means of Fixation Patients
cm? no.

Nanostim 1.0 Helical wire screw 526

Micra 0.8 Tines 725

Successful
Implantation

%
95.5
99.2

Major
Complications
%

6.5
4.0

Adequate
Pacing
Perforation Device Measures
or Effusion Dislodgement at6 Mo
% % %
L5 11 90.0
1.6 V] 98.3

* Data in the table pertain to the total cohort in each study, with the exception of the rates of adequate pacing measures at 6 months, which

are for the cohort used in the primary efficacy analysis.




EDITORIAL COMMENT
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Are Leadless Pacemakers a Niche or ™
the Future of Device Therapy?*

Michael R. Gold, MD, PuD
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CressMark

There are a number of questions that remain to be
answered regarding this new technology. Will the

device continue to perform at a high level in the long
term and match the reliability of current pacemaker
pulse generators? Is this device retrievable in the

long term, and how are patients managed when
systemic infection develops or the device reaches

elective replacement? Abandoming the device and



Long-term performance of a transcatheter pacing system:
12-Month results from the Micra Transcatheter Pacing Study A

By Visit (All 720 Implanted Patients)
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Table 1 Major complications (patients with an attempted Micra implant; N = 726)

No. of events (No. of patients, %)

Adverse event key term Within 30 d 30dto 6 mo =6 mo Total major complications
Total major complications 24 (21, 2.89%) 6 (6, 0.83%) 2 (2,0.28%) 32 (29, 3.99%)
Embolism and thrombosis 2 (2, 0.28%) 0 (0, 0%) 0 (0, 0%) 2 (2, 0.28%)
Deep vein thrombosis 1(1, 0.14%) 0 (0, 0%) 0 (0, 0%) 1(1, 0.14%)
Pulmonary embolism 1(1, 0.14%) 0 (0, 0%) 0 (0, 0%) 1(1, 0.14%)
Events at groin puncture site 5 (5, 0.69%) 0 (0, 0%) 0 (0, 0%) 5 (5, 0.69%)
Arteriovenous fistula 4 (4, 0.55%) 0 (0, 0%) 0 (0, 0%) 4 (4, 0.55%)
Vascular pseudoaneurysm 1(1, 0.14%) 0 (0, 0%) 0 (0, 0%) 1(1, 0.14%)
Cardiac effusion/perforation 10 (10, 1.38%) 1 (1, 0.14%) 0 (0, 0%) 11 (11, 1.52%)
Pacing issues: elevated thresholds 2 (2, 0.28%) 0 (0, 0%) 0 (0, 0%) 2(2, 0.28%)
Other 5 (5, 0.69%) 5 (5, 0.69%) 2 (2, 0.28%) 12 (12, 1.65%)
Acute myocardial infarction 1(1, 0.14%) 0 (0, 0%) 0 (0, 0%) 1(1, 0.14%)
Cardiac failure 0 (0, 0%) 4 (4, 0.55%) 2 (2, 0.28%) 6 (6, 0.83%)
Metabolic acidosis 1(1, 0.14%)* 0 (0, 0%) 0 {0, 0%) 1(1, 0.14%)
Pacemaker syndrome 1(1, 0.14%) 1 (1, 0.14%) 0 (0, 0%) 2 (2, 0.28%)
Presyncope 1(1, 0.14%) 0 (0, 0%) 0 (0, 0%) 1(1, 0.14%)
Syncope 1(1, 0.14%) 0 (0, 0%) 0 (0, 0%) 1(1, 0.14%)

*Led to procedure-related death in a patient with end-stage renal disease.
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HR: 0,52 (95% C: 0.35-0.77)

P-valua: 0,001

N R

TE‘The Micra Transcatheter Pacing Study achieved its prespe-
scified long-term safety objective with 96% freedom from
Zmajor complications. Patients with Micra experienced a
48% reduction in the risk of major complication at 12
months compared to patients with transvenous systems
from a historical control group, resulting in 82% fewer
system revisions and 47% fewer hospitalizations. Pacing
rsthresholds remained low and stable through 24 months of

follow-up.

Maji

Total major complications
Death
Hospitalization
Prolonged hospitalization
System revision
Loss of device function

4.0% (2.8% to 5.8%)
0.1% (0% to 1.0%)

2.3% (1.4% to 3.7%)
2.2% (1.4% to 3.6%)
0.7% (0.3% to 1.7%)
0.3% (0.1% to 1.1%)

7.6% (6.6% to 8.7%)
0.0% (NE)
4.1% (3.4% to 5.0%)
2.4% (1.9% t0 3.1%)
3.8% (3.1% t0 4.6%)
0.0% (NE)

48% (23% to 65%)*

NE

47% (11% to 69%)'
9% (—57% to 47%)

82% (55% to 93%)*

NE

Not mutually exclusive as a single event may meet =1 major complication criteria.

CI = confidence interval; NE = not estimable.

*P < .001.
p < .05.




Updated performance of the Micra transcatheter
pacemaker in the real-world setting: A comparison to
the investigational study and a transvenous historical

control @

Table 1 Baseline characteristics

Characteristic Postmarket (n = 1817) IDE (n = 726) Total (N = 2543 ) P
Sex: male 1111 (61.1) 427 (58.8) 1538 (60.5) .26
Atrial arrhythmia 1370 (75.4) 548 (75.5) 1918 (75.4) =.99
CHF 234 (12.9) 131 (18.0) 365 (14.4) 001
COPD 176 (9.7) 92 (12.7) 268 (10.5) 032
CAD 402 (22.1) 205 (28.2) 607 (23.9) .001
HTN 1165 (64.1) 571 (78.7) 1736 (68.3) <.001
Diabetes 480 (26 4 20 A GET (27.0) 30
Prior CIED 265 (14.6) 0 {0.0) 265 (10.4) <.001
Condition that precludes the use of a TV-PPM 435 (23.9) 45 (6.2) 480 (18.9) =001
Pacing indication

Bradyarrhythmia with AF 1127 (62.0) 464 (63.9) 1591 (62.6) <.001

Sinus node dysfunction 177 (9.7) 126 (17.4) 303 (11.9)

AV block 211 (11.6) 109 (15.0) 320 (12.6)

Syncope 243 (13.4) 16 (2.2) 259 (10.2)

Other 50 (2.8) 11 (1.5) 61 (2.4)

Mot reported 9 (0.5) 0 (0.0) 9 (0.4)

Values are presented as n (%).

AF = atrial fibrillation: AV = atroventricular; CAD = coronary artery disease; CHF =congestive heart failure; CIED = cardiac implantable electronic device:
COPD = chronic obstructive pulmonary disease; HTN =hypertension; IDE = Micra Investigational Device Exemption; TV-PPM = trmnsvenous pacemaker.



Table 2 Major complications for patients with an attempted Micra implantation procedure (n=1817)

No. of events (no. of patients, percentage)

Complication <30 d =30d Total major complications
Total major complications 41 (36, 1.98) 5 (5, 0.28) 46 (41, 2.26)
Embolism and thrombosis 2(2,0.11) 0(0, 0) 2 (2, 0.11)

Deep vein thrombosis 1(1, 0.06) 0(0, 0) 1 (1, 0.06)
Pulmonary embolism 1(1, 0.06) 0(0, 0) 1 (1, 0.06)
Events at the groin puncture site 10 (10, 0.55) 1(1, 0.06) 11 (11, 0.61)
Arterial injury/atrioventricular fistula 6 (6,0.33) 1(1, 0.06) 7 (7, 0.39)
Hematoma 1(1, 0.06) 0(0, 0) 1 (1, 0.06)
Incision site hemorrhage 2(2,0.11) 0(0, 0) 2 (2, 0.11)
Retroperitoneal hemorrhage 1(1, 0.08) 0(0, 0) 1 (1, 0.08)
Cardiac effusion/perforation B (8, 0.44) 0(0, 0) B (8, 0.44)
Pacing issues 12 (11, 0.61) 2(2,0.11) 14 (13, 0.72)
Device capturing issue/elevated thresholds 9 (9, 0.50) 2(2,0.11) 11 (11, 0.61)
Device dislodgment 1(1, 0.06) 0(0, 0) 1(1, 0.06)
Device embolization during an implant attempt 1(1, 0.06) 0(0, 0) 1(1, 0.06)
Undersensing 1(1, 0.06) 0(0, 0) 1(1, 0.06)
Infection 3(3,0.17) 0(0, 0) 3 (3, 0.17)
Abdominal wall infection 1(1, 0.06) 0(0, 0) 1 (1, 0.06)
Hematoma infection 1(1, 0.06) 0(0, 0) 1 (1, 0.06)
Sepsis 1 (1, 0.06) 0(0,0) 1(1, 0.06)
Other 6 (6, 0.33) 2(2,0.11) 8 (8, 0.44)
Blood pressure decreased 1(1, 0.06) 0(0, 0) 1 (1, 0.06)
Cardiac failure 1(1, 0.06) 0(0, 0) 1 (1, 0.08)
Cardiomyopathy 0(0,0) 1(1, 0.06) 1 (1, 0.08)
Complication of device removal 1(1, 0.08) 0(0, 0) 1 (1, 0.08)
Moncardiac chest pain 1(1, 0.08) 0(0, 0) 1 (1, 0.08)
Pacemaker syndrome 0(0,0) 1(1, 0.06) 1(1, 0.06)
Pulmonary edema 1(1, 0.06) 0(0, 0) 1(1, 0.06)
Syncope 1 (1, 0.06) 0 (0, 0) 1 (1, 0.06)
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Figure3  Major complication rates through 24 months postimplantation for Micra PAR, Micra IDE study, and transvenous reference cohorts. Subdistributional
hazard ratio derived from data through 365 days postimplantation for each cohort by comparing the cumulative incidence functions given to the leftof the dashed
line. CI = confidence interval: HR = hazadd ratio; IDE = Micra Investigational Device Exemption: PAR = Post-Approval Registry.

Table 3  System- or procedure-related major complication breakdown for Micra and transvenous control patients

Transvenous historical control

Micra (n = 1817) (n = 2667)

No. of events 12-mo KM No. of events 12-mo KM Relative risk
Major complication (no. of patients,  estimates (no. of patients,  estimates reduction
criterion percentage) (95% CI) (%) percentage) (95% CI) (%) (95% (1) (%) P
Total major complications 4644 ; 2.7 (2.0t0 3.7) 230 (196, 7.35) 7.6(6.6t08.7) 63 (481to73) <.0001
Death qm 03(0.100.8 0 (0, 0.00) 0.0 NE 0109
Hospitalization Gl 1.3 (0.8 0 2.1) 124 (106, 3.97) 4.1(3.4t05.0) 71(51to 83) <.0001
Prolonged hospitalization 33 (29, 1.60) 1.9(1.3w2.7) 68 (64, 240) 2.4(1.9t03.1) 24 (—18to51) .2278
System revision 15 (13, 0.72) 0.9 (0.5t0 1.6) 102 (95, 3.56) 3.8(3.1t0 4.6) 74 (54 to 85) <.0001
Loss of device function 9 (9, 0.50) 0.7 (0.4 to 1.3) 0 (0, 0.00) 0.0 NE .0003

Major complication end point criteria are not mutually exclusive. For example, an event resulting in a system revision may also result in hospitalization.
CI = confidence interval; KM = Kaplan-Meier; NE = not estimable.



Meta-analysis of the incidence of lead dislodgement with
conventional and leadless pacemaker systems

TABLE 2 Characteristics of leadless pacemaker systemsin the included studies

Study
Ohetal =
Roberts et al1?

Reddy et al 13

Subjects (N)
Dislod-

Total gement

725 0

795 1

524 &

Inddence  Age (Years)

1] 759+ 109
0.13% 752+142
11% J58+121

Sex (Female] Follow-up

41 2%
6£2.3%

385

1year

1months

A9 +-42
maonths

Dievices
implanted

Micra TPS
Micra TPS

Manostim:
LCP

Dislodgement defined as

Mo dislodgement

2 tines were observed to not
be embedded in tissue and 2
tines were positioned
between the wall and

papillary muscle

Device migration to the
pulmonary artery or right
femaoral vein occurred in 4
and 2 patients, respectively

Quality
High
High

High

Methods and results: A total of 18 studies which included 17,321 patients undergoing conven-
tional single- or dual-chamber pacemaker implantation and three studies which included 2,116
patients undergoing LCP device implantation were reviewed. The incidence of lead dislodgement
ranged from 1% to 2.6%9% in individual studies with a mean of 1.63%, weighted mean of 171%,
and median of 1.60 %. There was a relatively higher lead dislodgement rate between atrial and
ventricular electrodes (odds ratio [OR], 3.56; 95% confidence interval [Cl], 1.9-6.70; P = 0.6;
12 = 0%), and between magnetic resonance imaging conditional and conventional leads (OR,
279;95%Cl, 1.30-5.99; P = 0.16; 12 = 464%). Theuse of active fixation leads (OR, 1.06; 95%ClI,
0.66-170;P = 0.29; 12 = 20%) showed no significant difference in dislodgement risk compared
to passive fixation leads. The incidence of LCP device dislodgement was 0%, 0.13%, and 1% in

three leadless pacemaker studies.

Conclusions: The incidence rates of conventional pacemaker lead dislodgement vary in individual
studies with anoverall highincidence. Use of the currently available LCP systems appears to result
in a lower rate of device dislodgement. This may reflect the effectiveness of this novel technology
and the fixation design of LCP devices.



Incidence of Cardiac Perforation With Conventional and With
Leadless Pacemaker Systems: A Systematic Review
and Meta-Analysis

6,00%

5,00%

o Methods and Resulis: A systematic review over the last 25 years for studies reporting data on PM lead

3,00% perforation was performed. Findings were synthesized descriptively. Where control groups were available,

2 00% data were meta-analyzed to identify important clinical risk factors. A total of 28 studies comprising 60,744
- patients undergoing conventional PM implantation were analyzed. The incidence of lead perforation ranged

e from 0% to 6.37% (mean 0.82%, weighted mean 0.31%, median of 0.40%). There was no significant

opot  —  difference in perforation risk between atrial and ventricular electrodes (POR .72, 95% confidence interval

Lo | CIL 0.28-1.87, P = 0,50} and between MRI conditional and conventional leads (POR 5.93, 95% CI. 0.72-

& ¢
NE g

}_-. . .

o +48.76, P = 0.10). The use of active fixation leads (POR 4.25, 95% CI, 1.00-17.95, P = 0.05) and utilization

& Cof DDD versus VVI PM systems (POR 3.50,95% CI, 1.45-8.28, P < 0.01) were associated with higher rates
of perforation. In the 2 leadless PM studies, the incidence of cardiac perforation was 1.52% for each.

Perforation with .

Conclusion: PM lead perforation rates vary in individual studies with an overall low incidence. Leadless

. PMs seem to be associated with a slightly higher perforation risk, most likely reflecting a learning curve
Perforation rat offect of this novel technology. (J Cardiovasc Electrophysiol, Vol. 28, pp. 336-346, March 2017)

less PMs appear bu v svinonanny s, s anmge wi
rate of perforation was higher compared to the conventional
systems, the incidence is still reasonably low. On the other
hand, the consequences of cardiac perforation due to the
implantation of conventional leads appear to be different
from those occurring in leadless PM implantation. In the
former group, the vast majority of perforations are associ-
ated with mild symptoms or even asymptomatic while in
the leadless PM studies more than 50% of patients with ev-
idence of perforation developed tamponade. These differ-

TABLE 2
Characteristics of Leadless Pacemaker Systems Studies

Subjects (N) Myocardial Lead ¢
—_— Age Sex Manu- Devices Imjury Surgical
Study Study Design - Total Perforation  Incidence (Years) (Female) Follow-Up facturer Implanted Defined as Omset Tamponade Revision Quality
Reddy et al. Multicenter, 526 B 1,.52% TiE £+ IR% 6.9+42 SIM WVI100% Radiographic na 61.5% 12.5% High
(Manostim)™ prospective, 12.1 months evidence,
nonrandom- pericandial
ized fluid.
study cardiac
tamponade,
or
SYMpEoms
of
pericarditis
Reynolds et al.  Multicenter, 725 11 1.52% 759+ 4% 4 months Medtronic WVI 100% Cardiac injury na 63.6% 18.2% High
(MICRA) prospective, 10.9 including

nonrandom- cardiac

ized perforation

study or
pericandial
cffusion
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Incidence and outcomes of systemic infections in patients with
leadless pacemakers: Data from the Micra IDE study

TABLE 1
systemic infection

Subject
characteristics
Age (years)

Mean + standard
deviation

Male, n (%)

Atrial arrhythmias,
n (%)

CHE, n (%)
COPD, n(%)
CAD, n (%)
HTM, n (3)
Dialysis, n (%)
Diabetes, n (%)

Preclusion for
transvenous

Pacing indication [3:)

Bradyarrhythmia
with AF

Sinus node
dysfunction

AN block

Syncope
Ot her

Baseline characteristics of patients with and without

Developed sepsis  Did not develop

[N =14) sepsis (M =704) Pwvalue
71.9+117 759+110 A5
10 (62.5%) 415 [5B.9%) 100
13 (B1.3%) 531 (75.4%) T7
B (50.0%) 121 (17.2%) .003
4 (25.0%) 87 (12.4%) A3
& [37.5%) 195 (27.7%) .40
13 (81.3%) 552 [7B.4%) 100
2 (12.5%) 26 (3.7%) A3
4 (25.0%) 201 [2B.6%) 100
4(25.0%) 41 (5.8%) .04
9 (56.3%) 451 [64.1%) 11
4 (25.0%) 121 (17.2%)
1(6.3%) 107 [15.2%)
2 (12.5%) 14 (2.0%)
0 (0.0%) 11 (1L.6%)

16,720 Patients (2.2%)

had 21 S1Es
| |
Mo Treatment (patients
declined RX for Unknown RX IV/PO ABX
Endocarditis) (N=1) (N=19)
(N=1]

Death _I Resolved Event Resolved Death
(N=1) (N=1} (N=1&] (N=1})

5 | CONCLUSION

Unresolved at Study
Termination

[n=2)

The Micra leadless pacemaker may have unique characteristics that

make it more resistant to bacterial seeding in the setting of bacteremia

than corventional pacemakers. Prospective multicenter studies are

needed to confirm these preliminary findings.

AF = atrial fibrillation; AV = atriowventricular: CAD = coronary artery dis-
ease: CHF = congestive heart failure; COPD = chronic obstructive pul

monary disease; HTN= hypertension.
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Leadless pacemaker implant in patients with pre-existing
infections: Results from the Micra postapproval registry

TABLE 1 Baseline characteristics and prior CIED system

information
TABLE 3 Major complications in 105 patients with prior CIED

Subject characteristics Subjects, N = 105 . \ . . .
any infection and extraction who underwent Micra implant attempt

Mean + standard deviation 7271147 "

Seox (% male) 59 (45.7%) Adverse event keyterm Mo. events (Mo. subjects, %)
Cardiovascular disease history (n, %) Total major complications & (4, 3.81)

Atrial arrhythmias 60 (57.1)

Cardiomyopathy 28 (26.7) Cardiac effusion/perforation 1(1, 0.95)

Congestive heart failure 16 (15.2) . .

Coronary artery disease 26 (24.8) Pacing issues 1 [1. U‘.?ﬁ’

AT Sl Elevated thresholds 1(1, 0.95)

Myocardial infarction 6 (5.7)

Pulmonary hypertension 3(29) Infection 1(1, 0.95)

Coronary artery intervention 17 (16.2) Abdominal wall infection 1 [1 0.95)

Pacemaker dependent 33(314) v
Other comorbidities n (%) Other 3 (3, 284)

CDPD_ ) 17(162) Complication of device remaowval 1(1,0.95)

Chronic ung disease 18 (17.1)

Diabetes 34 (32.4) Pacemaker syndrome 2 (2, 1.90)

Renal dysfunction 29 (27.6) L. L . .

Dialysis 13 (12.4) Abbreviation: CIED, cardiac implantable electronic device.

Condition precluding transvenaus system 83 (79.0) The first bold & number of subjects and second one is percentage.
Pacing indication n (%)

Bradyarrhythmia with AF 52 (49.5)

Sinus node dysfunction 11 (10.5)

AV block 23 (21.9)

Syncope 12 (11.4)

N reorted Lo 6 | CONCLUSION

Previous CIED system (%)

Pacemaker 74(70.5)

CRT-pacemaker 10 (9.5) , . . . . .
icD 5 (48) The Micra leadless pacemaker is a safe and feasible pacing option in
CRT-ICD B (7.6)

Mot reported 8(7.6)

. patients with history of CIED infection. Its intracardiac location, small
lar system sl us

All components explanted 98 (93.3) . v '
artialy, exptonten - (6n surface area, and tendency for encapsulation might provide an
Abbreviations: AV, atrioventricular; CIED, cardiac implantable electronic EI'EI"I" EII'ItEIEE il_l .l_his DEItiEI'I't DﬂDU|EItiUI'I Elt FiSk ‘Df FEEIJFFEI'It iI'IfE-EliEII'IS

device: COPD, chronic obstructive pulmonary disease; CRT, cardiac
resynchronization therapy; ICD, implantable cardioverter defibrillator.
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Micra pacemaker implant after cardiac
implantable electronic device extraction:
feasibility and long-term outcomes

Giulio Zucchelli ® *, Valentina Barletta, Veronica Della Tommasina,
Stefano Viani, Matteo Parollo, Lorenzo Mazzocchetti, Tea Cellamaro,
Luca Paperini, Andrea Di Cori, Raffaele De Lucia, Luca Segreti,

Ezio Soldati, and Maria Grazia Bongiorni

Table | Baseline characteristics

Overall population

(n=183)

Age (years) FPI7 £9596
Male gender, n (%) 65 (78.31)
Ejecticn fraction (%) 5645175
Pacing indication, n (%)

AV bleck with permanent atrial fibrillation, n (%) 39 (46.98)

Sinus-node dysfunction 19 (22.89)

Sinus rhythm with intermittent AV blodk, n (%) 20 (24.09)

Other reascns, n (%) 5 (6.04)
Comorbidities, n (%)

Coronary artery disease, n (%) 16 (19.28)

Hypertension, n (%) 59 (71.08)

Diabetes, n (%) 16 (15.28)

Renal impairment, n (%) 12 (14.458)

Chronic cbstructive pulmonary disease, n (%) 11 (13.25)

Group 1 Post-extraction
patients

(n=23)

7383+ 1029
20 (86.56)
57.4 + 8.34

7(3043)

10 (43.48)
4(1739)
2(8.7)°

5(2174)

15 (65.22)
3(1304)
2(87)
4(174)

Group 2 Maive
patients

(n = 60)

7858 £ 9.6
45 (75)
56.04 +7.17

32 (53.33)
(15)
(26.67)
(5)°

2
9
16
3
11 (18.33)
44 (73.33)
13 (21.67)

10 (16.67)
7 (11.67)

0.042

024
0.18

022
0.002
027
067

0.64
069
043
040
043

ANV, atrioventricular block.
*One carotid sinus syndrome and one suspected bradycardia without definite diagno sis.
"Three syncope with bifascicular bundle branch block.



Table 3 Implant procedure data

Overall Group 1 Post-extraction Group 2 MNaive P
population patients patients
{n=283) (n=123) (n=460)

Deployments, n (%)

1 49 (59.04) 16 (69.56) 33(55) 0.22
=1 34 (405¢) 7 (30.44) 27 (45)

Implant site, n (3)

Apical 23(27.7) 5(21.74) 18(30) 0.42
Septum 60 (72.3) 18 (78.26) 42 (70)

Fluoroscopy time (min) 1332779 13.88+1058 13.15 £ 6.64 0.45
Impedance (Ohm) 714 £ 1658 68909+ 125.05 7236717846 0.54
Pacing threshold (V)* 0.56 £0.34 059+£0.34 054035 0.34
Ventricular sensing (mV) 10,02 £452 952+5.16 1005 +£4.31 0.62

*Duration 0.24ms.

Clinical follow-up

Conclusions

Micra implant appears to be a safe and effective procedure even in
the post-extraction setting, and with electrical performance and out-
comes comparable with naive patients at long-term follow-up.

sion due to epicardial PM infection). Anyway, no patients required a
systemn upgrade due to a PM syndrome



Battery Longevity

« Current projected Battery Longevity: 8-10 years

Then what?

- Add another one?

- Extraction and Reimplant?

EP CASE EXPRESS doi:10.109 Veuropacelewuz064
Online publish-ahead-of print 13 May 2019

Safety and usefulness of a second Micra transcatheter pacemaker
implantation after battery depletion

Paula Sanchez, Jose Apolo, Rodolfo San Antonio, Eduard Guasch, Lluis Mont, and José Maria Tolosana*
Arrhythmia Section, Cardiclogy Department, Thorax Institute, Hospital Clinic and IDIBAPS (Institut dnvestigacio Agusti Pii Sunyer), University of Barcelona, Barcelona,
Catalonia, Spain

* Corresponding author. Tel: + 34 93 2271778 fax: + 34 93 4513095. E-mai address: tolosana@clinic.cat

Techniques to manage the end of life of the Micra transaath-
eter padng system (Medtronic Micra TPS) are not well stand-
ardized. It has been suggested that the best option is to leave
the old device in the heart and implant a new one.
Nevertheless, to date no double implant has successfully been
reported in humans.

We present the case of a 78-year-old man who had
reached the elective replacement time of the pacemaker after
having received a Micra TPS in 2014 due to atrioventricular
block. Reasons for early battery depletion were high right ven-
tricular pacing threshold and 100% right ventride (RV) pacing.
A new Micra TPS was implanted through right femoral vein
access. The new pacemaker was placed in the mid-septum of
the RV, distant from the first pacemaker (Figure). The parame-
ters of the new device (sensing, impedance, and threshold)
were achieving within acceptable limits. No interactions were
observed between the two devices. An echocardiography
ruled out a negative impact of RV function by the implantation
of the two devices. To our knowledge, this study is the first
successful case of multiple implants of a Micra TPS with cor-
rect sensing and capture and no negative effects on RV
function.

The full-length version of this report can be viewed at: https://www.escardio.org/Education/E-Leaming/Clinical-cases/Electrophysiology



To retrieve, or not to retrieve: System revisions with the () coas
Micra transcatheter pacemaker @

Rolorence Datsoet I;PWIJ?EE%:;CI 013-047)
— Mizn
3 " .
™ . Conclusion
:% . In this study of patients undergoing leadless pacemaker im-
é*’“ ] plantation, the need for system revision was extremely low
N —— and was 75% lower than the rate for patients with transve-
v o1 6 8 om o w owonom nous pacemakers. In those patients requiring revision, the
device could safely be either disabled and left in place or
i = 0 removed, as late as 14 months after implantation.
Mianihs from Implant
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Figure 2  Systemrevision rate for Micra vs tmnsvenous control cohort. Sub-
distributional HE derived from data throogh 24 months postimplant for each
cohort by comparing the cumulative incidence (rate) of svsiem revision using
the Fine-Gray competing sk model in the presence of competing risk of death
for any reason. The inset shows the same data on an enlarged v-axis. For the 1:1
propensity-maiched subset, the HR was 0.27 (95% C1 0.14-0.54; P < .001).
CI = confidence interval; HR = hazard ratio.
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EDITORIAL COMMENT

The paradox of innovation with leadless pacing

4

Achilles’ Lead: Will Pacemakers Break Free?

Mark S. Link, M.D.

EDITORIAL COMMENTARY

Leadless cardiac pacemakers: Paradigm shift in cardiac
pacing @
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Who Is the optimal candidate for leadless Pacing?

v Permanent AF
v' Patie ected to survive

Longevity

o Is the worst candidate for standard paci

X Hemodialysis

X Previous device infections
X Anatomy |: Vascular access occlusions
X atomy |l: pediatric patients
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NEW OBSERVATIONS IN CIED THERAPY

Leadless Pacemaker Implantation in Hemodialysis Patients
Experience With the Micra Transcatheter Pacemaker

Mikhael F. EI-Chami, Nicolas Clementy, Christophe Garweg, Razali
Omar, Gabor Z. Duray, Charles C. Gornick, Francisco Leyva, Venkata

Sagi, Jonathan P. Piccini, Kyoko Soejima, Kurt Stromberg and Paul R.
Roberts

Hemodialysis International 2018; 22:E57-E59
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Not on Dialysis

Leadless pacemaker placement in a patient
with chronic kidney disease: A strategy to
preserve central veins
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The use of a single chamber leadless pacemaker for the treatment of &:?
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INNOVATIVE TECHNIQUES WILEY

Initial experience with transcatheter pacemakerimplantation
for adults with congenital heart disease
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Acute and long-term outcomes of simultaneous
atrioventricular node ablation and leadless pacemaker
implantation




Conclusions

Le'adless Pacemaker

anticoagulation is unclear, but the development of
smaller pellets with a transducer could be coupled
with a subcutaneous energy source for cardiac
resynchronization with dehbrillation therapy if
appropriate (Figure 1). All of these possibilities point
toward a bright future for leadless pacing with the
likely possibility that the devices of the future will
belargely devoid of intravascular leads, and many will
not require subcutaneous pulse generators. As such,

Future Universal Device
&

EDITORIAL COMMENT

Are Leadless Pacemakers a Niche or Q
the Future of Device Therapy?*

Michael R. Gold, MD, PuD

these devices should become the future of pacing in
many types of devices rather than persist as a niche
to compete in the single-chamber pacemaker market.

REPRINT REQUESTS AND CORRESPOMDEMNCE: Dr.
Michael R. Gold, Division of Cardiology, Medical
University of South Carolina, 114 Doughty Street, MSC
592, Charleston, South Carolina 29425-5920. E-mail:
goldmr@musc.edu.



pefibrillation Theray,,

Don't be Afraid
of Moving Forward. NS
The Futubie IS Bright. [

GRAZIE PER
LATTENZIONE!




