LEADLESS STUDIE

FOLLOW-UP P,RVNI',CH 24 PACIENTU PO IMPLANTACI
,BEZDRATOVEHO" KARDIOSTIMULATORU
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Specificationms

.......................................................

Volume (cm?)
Length (mm)
Weight (g)

Introducer size
(French)

Primary fixation
mechanism

Secondary fixation
mechanism

Pacing mode

Rate response
sensor

Energy supply
Battery

Battery longevity
(years)

Device retrieval
option

Telemetry

Nanostim '™ leadless
cardiac pacemaker

Screw-in helix
Nylon tines

VVI/VVIR

Temperature
Integrated battery

Lithium
carbon-monofluoride

2.8
1009/2.5 V/0.4 ms/
60b.p.m.

Yes

Conductive

J. Sperzel et al., Europace 2015

Nanostim LCP (SIM)

> 1400 implantaci celosvétové
> 100 NNH
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Studie LEADLESS

* Prospektivni, nerandomizovana, 3 centra
* Primarni endpoint: absence vaznych nezadoucich prihod v 90 dnech po implantaci
* Sekundarni endpoint: Uspésnost implantace, hodnoceni stimulacnich parametru

* 31/33 (94%) probéhlo bez komplikaci
e 1x tamponada
e umisténi LCP do LK (via PFO)

 Uspé&%nost implantace: 32/33 (97%)
e 23 pac. bez nutnosti repozice (70%)

0 23 70%
1 4 12%
2 4 12%
3 2 6%

VY. Reddy, Circulation 2014



Soubor NNH @

 Implantace: 2.12.2012 — 6.4.2013

* 24 pacientu Indikace

e 0 7en/15 muzu Permanentni/perzistujici fibrilace sini 17 (72%)
e vok 76,4:&8,4 let Asystolické pauzy + synkopa 3 (12%)
e ) BMI 29,5 Intermit. AV blok 2 (8%)

O FF LK 61% (40_70) Sick sinus syndrom s pauzami > 3 sec 2 (8%)



Implantace
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Implantace
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Postup implantace




Soubor NNH

* 100% uspésnost zavedeni
e U 6 pac. (25%) nutna repozice, celkem 11x
* Umistnéni LCP: hrot PK 14 (58%)
septum, apikalni septum 10 (42%)
* Prumérné délky vykonu
e Zavadéc punkce/vytazeni: 39 min (16 — 74 min)
» Katetr zavedeni/vyjmuti: 17 min (4 — 46 min)
» Skiaskopicky Cas: 5,1£2,8min
* Radiacni zatéz: 3100+1599 uGy.m2
 Hospitalizace: 2,2 dny (2-4)
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Soubor NNH

* Periproceduralni komplikace:
 1x implantace do hrotu LK
* Hematomy v tfislech - nezavazné

e Cévni VStU.p (18F Sheath) —

oSetren suturou

* Perikardidlni tamponada O
* Embolizace LCP 0
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UcCebni krivka - délka implantace (katetr zavedeni/vyjmuti)
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Ucebni krivka - radiacni zatez

5,1+2,8min
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3100+£1599uGy.m?2
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Soubor NNH — follow up Er'ﬁrh

Délka sledovani ?41,2 m

Mortalita 4 (17%)

/&l

nekardialni priciny

% komorové stimulace pfri posledni kontrole 42,1% (1%... 100%)
Neselektivni RFA AV uzlu 1

Rezim stimulace VVI 14 (70%) x VVIR 6 (30%)
Rozvoj pacemakerového syndromu nebo SS 0

Perikardialni vypotek 0

Dislokace LCP 0

SNA HOMOLCE



Follow up studie LEADLESS (1 rok)

Freedom from Device-Related Complications (%)
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0.8
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Two patients (6%, 2 of 33) had
periprocedural complications.
During further follow-up no
complications occurred.
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Follow-up (Days)
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Implant discharge 2-week 6-week 12-week 6-month 12-month

Knops, R.E. et al. J Am Coll Cardiol. 2015; 65(15):1497-504.
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| | 0,49V/0,4ms 0,55V/0,4ms
%\?’TIT‘+—%

Pacing Threshold (V)

: no s s
e %/+’7 1 10,2mV 10,8mV
: :H\i ——— 5920hm 581ohm

Jivotnost baterie po 3 letech: 9,44 let



Extrakce leadless stimulatoru

Pocet mésica Dulvod extrakce Skiaskopie
od implantace ¢as/davka (min/cGy.cm?)

LCP (SJM) 38 porucha baterie 5,5/3117
LCP (SJM) porucha baterie 12,5/4541

Micra (Medtronic) vzestup stimulacniho prahu 9,1/3041

Komplikace

0



Extrakce LCP po 38m od implantace E'Frh




Nevyhody leadless stimulace
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e Relativné kratkodoba zkusenost

* Pouze VVI/VVIR stimulace .... indikace vhodna pro cca 20% pac.

* Rtg expozice .... delsi skia cas

* Explantace/extrakce v odstupu let

* Absence telemonitorace
* Cena, ale mozna cost-effective
* Absence randomizovanych studii

klasicky 2,14
kardiostimulator
Nanostim LCP 6,87

Micra TPS 4,61

403,3

1451,2

2481,9
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 Studie Leadless prokazala proveditelnost a bezpecnost konceptu
,bezdratove” stimulace

* \V nasem souboru jsme nezaznamenali zadnou zavaznou
periproceduralni komplikaci

* Stredné/dlouhodoby bezpecnostni profil leadless stimuldtoru je dobry

 Stabilni hodnoty stimulacniho prahu, sensingu viny R a impedance
 BATERIE?!

* Prokazali jsme proveditelnost extrakce i po vice nez 3 letech od
implantace



Zavery Er'ﬁrh

 Dalsi rozvoj metody
* miniaturizace
 DDD stimulace
 biventrikularni stimulace
e komunikace s sICD

10 beats of ATP

1
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Komplikace kardiostimulace (> 7500 pac.) il
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| FOLLOWPACE(mFU) | Danish register (6m FU)

pneumotorax 2,2% 1,4%

hematom v kapse 2,5% 3,2%

perforace/penetrace

srdecni tamponada

sepse, endokarditida 1% 1,2%
lead related complications 5,54% 2,4%
vsechny 12,4%, 9,8%,

komplikace reoperace 4,2% reoperace 5,4%
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TABLE 1 Characteristics of the LCP and TCP

Parameter Nanostim Micra
Polarity Bipolar Bipolar
Pacing modes WI (R) WI (R)
Rate modulation mechanism Blood temperature 3-axis accelerometer

Battery technology Lithium carbon monofluoride

Programmer St. Jude Medical, model 3650
Energy capacity (mAh) 248
Estimated longevity
ISO standard, yrs* 9.8 yrs
Alternative setting, yrst 14.7 yrs

Size (h » w), maximum 42 mm = 5.99 mm

thickness, mm
Volume (cc) 1.0
Fixation mechanism Helix (screw-in)

Lithium silver vanadium
oxide / carbon monofluoride

Medtronic, model 2090
120

4.7 yrs
9.6 yrs
259 mm « 6.7 mm

0.8
Tines

*Longevity based on fixed programming at the I1SO International Organization for Standardization (ISO 14708)
standard guidelines for reporting pacemaker battery duration longevity: 2.5 V, 0.4 ms, 600 2, 60 beats/min,
and 100% pacing. tLongevity based on nominal settings (for the TCP): 1.5V, 0.24 ms, 60 beats/min (with an

impedance load of 500 ohms and 100% pacing).

LCP - leadless cardiac pacemaker; TCP — transcatheter pacing system.

Miller MA / Reddy VY, J Am Coll Cardiol 66:1179 (2015)
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Studie LEADLESS | (56 center, 100

Primary Cohort Total Cohort
Event (N=300) (N=526)
No.of  No.of Event No.of  No.of Event
Events  Patients Rate Events Patients Rate
, % Komplikace celkem (SAE) 34 6,5
Total 22 20 6.7 40 34 6.5

Cardiac perforation

Cardiac tamponade with intervention 1 1 03 5 5 1.0 Ta m p O n a, d a/ 8 1’ 6

Cardiac perforation requiring intervention 1 1 0.3 1 1 0.2 . 7
Pericardial effusion with no intervention 2 2 0.7 2 2 0.4 p e rfo ra CE/ p e rl ka rd . Vy p Ote k

Vascular complication

o e Dislokace LCP 6 (4x AP, 2x VF 1,1
Arteriovenous fistula 1 1 03 1 1 0.2 IS O ace ( X ) X ) V4
Pseudoaneurysm 1 1 0.3 2 2 0.4

Failure of vascular closure device requiring in- 0 0 0 1 1

Mortalita souboru 28 (2 procedure 5,3
Arrhythmia during device implantation

Lo e 1 related)

Ventricular tachycardia or ventricular fibrilla- 1 1 03 2 2 0.4
tion
Cardiopulmonary arrest during implantation pro- 0 0 0 1 1 0.2 S 100 7 e
cedure £ S Primary Cohort £ 1301
2] ku--“"‘v........................ S e e e e .. ———— = 120 1
Device dislodgement 5 5 1.7 6 6 11 E 7 97.5% LCB g uo1
Device migration during implantation owing to in- 0 0 0 2 2 0.4 |.|>J 80 = 3-_3‘ “» ® 1
adequate fixation o |
2 £ 801
Pacing threshold elevation with retrieval and im- 4 4 13 4 4 0.8 > A < 7
plantation of new device e Y 60+ PEG9001
- <) !
Other E &0 2 j?
U 0+
Hemothorax 0 0 1 1 0.2 -E - & Implant __ Pre-discharge _ 2-weel 6-weeh 12-weel
Angina pectoris 0 0 1 1 0.2 ] =
s i -
3 40 W =
Pericarditis 1 1 03 1 1 0.2 = ot ‘
@ v. - IV 1
Acute confusion and expressive aphasia 0 0 1 1 02 2 b 2 l p= 0.0011
Dysarthria and lethargy after implantation 0 0 1 1 0.2 o 20 g i !
- 0.70
Contrast-induced nephropathy 0 0 1 1 0.2 E &
- [V S0
Orthostatic hypotension with weakness 1 1 03 1 1 0.2 k4 £
s S 030
Left-leg weakness during implantation 0 0 0 1 1 0.2 [ra - .
T T T T T T T i
Probable pulmonary embolism 1 1 0.3 1 1 0.2 0 30 60 90 120 150 180 imolant  Pre-dischwes 2-weel S-wee 12:-wesk
Ischemic stroke 0 0 0 1 1 0.2 Follow-Up (Days)
VY. Reddy et al, NEJM, 2015



Leadless ||

studie (526 pac.), absence SAEs

Freedom from Serious Adverse Device Events (%)

No. at Risk
Events
Censors
Success

97.5% LCB

—
(=]
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80

40

20

L_ih Total Cohort
97.5% LCB
-T T T T T T T
0 30 60 [0 120 150 180
Follow-Up (Days)
526 479 430 381 334 308 279
23 34 34 34 3 3 34
] 15 (&5 114 158 185 214
85 6% 935% 93 5% 93.5% 93.5% 93.5% 93.5%
53.5% 91.1% 91.1% 81.1% 91.1% 91.1% 91.1%
Reddy VY, Exner DV, Cantillon DJ et al, N EnglJ Med 373:1125-1135 (2015)
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Studie LEADLESS I (56 center, 100 lékat)
Table 1. (Continued.)
Primary Cohort Total Cohort

Characteristic (N=300) (N=526)
Procedural characteristics
Duration of implantation — min

Total: sheath insertion to removal 50.0+27.3 46.5+25.3

Procedure: insertion of delivery catheter to removal 30.4+18.2 28.6+17.8
Duration of fluoroscopy — min 14.9+9.4 13.9+9.1
Device repositioning — no. of patients/total no. (%)

None 199/289 (68.9 354/504 (70.2)

1 53/289 (18.3) 89/504 (17.7)

2 24/289 (8.3) 39/504 (7.7)

>2 13/289 (4.5) 22/504 (4.4)
Final device position in right ventricle — no. of patients/

total no. (%)

Apex 140/289 (48.4) 192/504 (38.1)

Aplca| septum 5/289 (1.7) 96/504 (19.0)

Outflow, septum, or other 144 /289 (49.8) 215/504 (42.7)

Missing data 0/289 1/504 (0.2)
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Uspésnost zavedeni:
504/526 ...... 95,8%
@ hospitalizace:
1,1+1,7 dni

@ vék:

75,8+12,1 let

VY. Reddy et al, NEJM, 2015



Leadless stimulace .. proc???

Technologie

Chrirugicka procedura

Ulozeni pfristroje v podkozi

£ANA HOMOLCE
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Stale vyZaduje generator pulzu,
konektory a elektrody (vodice)

Hematomy
Infekce
Pneumotorax, hemotorax

Superior Viena Cava

Right Atrium

Tricuspid Valve

Dual-Chamber Pacemaker

LM Subclavian Viein

Diskomfort
Omezeni pohybu
Kosmeticky aspekt

Vodice elektrod:

Mechanické poruchy (21%/10 let)
Penetrace myokardem

Infekce ....... extrakce

Stale ne zcela MR kompatibilni

*

e L -u.-mnu-.-:u “<
o

*Arnsbo P, Moller M. Updated appraisal of pacing lead performance from the Danish Pacemaker Register:
the reliability of bipolar pacing leads has improved. Pacing Clin Electrophysiol2000;23:1401 —6.
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Celkové bylo do studie zatfazeno 33 pacientii ve 3 evropskych centrech. V nasi nemocnici byla implantace
provedena u 24 nemocnych (9 Zen, 15 muzd, praimérny veék 76,4+8,4 let). Implantace byly provedeny v obdobi od
2.12.2012 (prvni na svété!) do 6.4.2013. VSechny implantace probéhly bez komplikaci s dobou hospitalizace v
trvani 2 az 4 dni. Primérna délka sledovani €ini 33,3 mésicli, u 12 nemocnych mame ukonceny kompletni 3 ro¢ni
follow-up. Ctyfi nemocni v pribéhu sledovani zemieli — nikdo v souvislosti s kardiostimulaci. Nejéastéjsi indikaci
k implantaci byla perzistujici/permanentni fibrilace sini (17 pacient1), u ttech nemocnych asystolické pauzy se
synkopami, u dvou pacientli intermitentni AV blokada a ve dvou piipadech sick sinus syndrom s intermitentnimi
pauzami pres 3sec. Nebyly pozorovany zadné zavazné komplikace — dislokace stimulatoru, penetrace srdecni
sténou, srde¢ni tamponada, infekce stimula¢ni soustavy, apod. Stimula¢ni parametry jsou dle naSeho pozorovani

Vv prub¢hu sledovani velmi stabilni. Pfi posledni kontrole byl primérny stimulac¢ni prah 0,55V/0,4ms, sensing viny
R 10,8mV, impedance 581ohm, napéti baterie 3,28V, odhad Zivotnosti baterie u 15 pacienti jesté pres 10 letau
zbylych péti v priméru 7,9 let. Komorova stimulace se uplatiiovala pi1 posledni kontrole v priméru ve 42,1%,

rezim ze senzorem V VIR byl aktivovan u 6 pacientq.

NEMOC
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Komplikace kardiostimulace (> 7500 pac.)

pneumnfnrnv 2 0L

hem wv /

..casné komplikace 10-15%
- nozdni komplikace 9-10%

seps
lead related complications 5,54% 2,4%
vsechny 12,4%, 9,8%,

komplikace reoperace 4,2% reoperace 5,4%
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Extrakce LCP po 38m od implantace oL




Extrakce LCP po 38m od implantace Er'ﬁrh




Extrakce LCP po 38m od implantace




Extrakce LCP po 38m od implantace




