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Fyziologicka stimulace v roce ZOOOQ?

PHYSIOLOGIC VS. VENTRICULAR PACING AND THE RISK ( I I | ! | I 1
0.5
——— \entricular
——  Physiologic
EFFECTS OF PHYSIOLOGIC PACIN
ON THE RISK OF STROKE AND DEATI 0.4 9 P =026
STUART J. ConnoLLy, M.D., CHARLES R. KERR, M.D. ﬁ
SaLm Yusur, M.D., ANNE M. GiLus, M.D., Macbl H. San X 0.3 4
GEORGE J. KLEIN, M.D., CHING LAU, g
FOR THE CANADIAN TRIAL OF PHY E
E 0.2 4
3
O
0.1
CTOPP!: Pacienti se sinusovym rytmem
1474 VVI vs "o
1094 fyziologicka stimulace (= DDD) 0 1' > 3 . 5 5 ;
1 . 1 Mumber V1474 1369 1262 1176 1086 974 595 232
Endpoint: KV mortalita nebo CMP prber v o
Vysledek: bez rozdilu i po 7 letech?
1 Connolly, Stuart J., et al. "Effects of physiologic pacing versus ventricular pacing on the risk of stroke and death due to cardiovascular
causes." New England Journal of Medicine 342.19 (2000): 1385-1391.
2Kerr, Charles R., et al. "Canadian Trial of Physiological Pacing: effects of physiological pacing during long-term follow-up." Circulation 109.3
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Stimulace prave komory

= Negativni efekty?! pfi stimulaci z hrotu PK
= Mechanicka dyssynchronie
= Dysfunkce systolicka / diastolicka
= Fibrilace sini
= Regurgitace mitralni / trikuspidalni

= Vznik / progrese srdecniho selhani

= Kardiomyopatie navozena stimulaci (PICM)?
= Pokles EF (-10%, pod 40%)
= Klinika pro HF
= Signifikantni % komoroveé stimulace
= Nutnost upgrade na CRT

treatment with physiologic pacing.” Trends in cardiovascular medicine (2021).

2Mizner, Jan, et al. "Ventricular dyssynchrony and pacing-induced cardiomyopathy in patients with pacemakers, the utility of ultra-high-
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1Nagvi, Tasneem Z., and Chieh-Ju Chao. "Adverse effects of right ventricular pacing on cardiac function; prevalence, prevention and

frequency ECG and other dyssynchrony assessment tools.” Arrhythmia & Electrophysiology Review 11 (2022).
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PICM - Jak je casta?

Table 1: Pacing-induced Cardiomyopathy Definitions and Incidences

Patients PICM Definition Average

(n) Follow-up
(Years)

PICM
Incidence

Risk Factors for PICM
Development

Khurshid et al® 257 Decrease in LVEF 210% resulting in LVEF <50% 33 20% Male sex, prolonged spontaneous QRSd,
prolonged paced QRSd

Kim etal" 130 Decrease in LVEF >10%, with a resultant LVEF<50% 47 16% Paced QRSd

Kiehl et al’ 823 Resultant LVEF <40% or CRT upgrade 43 12% Baseline LV dysfunction and =20%
ventricular pacing burden

Lee et al® 234 LVEF decrease >5% with symptoms of HF without other aetiology 15.6 21% Higher ventricular pacing burden

for HF Old age

Prolonged paced QRSd
Higher myocardial scar score

Kaye et al® N8 Definition 1: resultant LVEF <40% if baseline LVEF was =50% oran 3.5 Definition 1: 9%  Higher ventricular pacing burden

absolute reduction of the LVEF =5% if baseline LVEF was <50%

Definition 2: resultant LVEF <40% if baseline LVEF was 250%, or an
absolute reduction of the LVEF =10% if baseline LVEF was <50%

Definition 2: 6%

Definition 3: an absolute reduction of LVEF =10% irrespective of
baseline LVEF

Definition 3: 39%

CRT = cardiac resynchronisation therapy; HF = heart failure; LV = left ventricular; PICM = pacing-induced cardiomyopathy; QRSd = ORS duration.

IKK FN PM 2018-2022
2386 primoimpl. PM,

1 Mizner, Jan, et al. "Ventricular dyssynchrony and pacing-induced cardiomyopathy in patients with pacemakers, the utility of ultra-high-
frequency ECG and other dyssynchrony assessment tools." Arrhythmia & Electrophysiology Review 11 (2022).

478 [ rok

12% rocné ... 57,3/ rok
6% rocné .... 28,6 /rok

Upgrade na CRT

2021: 18
2022: 23
2023: 23
2024: 22
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Fyziologicka stimulace aktualne

Paced QRS
morphology
1/ +
Proximal HBP
Distal HBP Il +/iso
: _ Il iso/-
RBBP - \
: | I -
r Lear | (8 \ 7
| Lvsp [& \
LBBAP | | N .
Y \ | LFP

CSP Conduction system pacing andle branch area pacing

1 Burri, Haran, et al. "EHRA clinical consensus statement on conduction system pacing implantation: endorsed by the Asia Pacific Heart
Rhythm Society (APHRS), Canadian Heart Rhythm Society (CHRS), and Latin American Heart Rhythm Society (LAHRS)." Europace 25.4
(2023): 1208-1236.
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Hisuv sv. - longitudinalni disociace Q?

Vlakna prevodniho systému se déli Stimulace dokaze AVB korigovat?®
uz na zacatkut2

Figure 1: The Penetrating His Bundle in the
Membranous Septum Giving Rise to the Left and
Right Bundle Branches in the Interventricular Crest

-w\'.v

Pseudodelta wave

LPF fibers

Upper \

septal
branch

LAF fibers

RBB o RB
\\_ﬂiw'/ \_ﬂfﬂ/ mVﬁ"’“'/
1 Ponnusamy, Shunmuga Sundaram, et al. "Left bundle branch pacing: a comprehensive review." Journal of cardiovascular
electrophysiology 31.9 (2020): 2462-2473.
2 Karki, Roshan, et al. Anatomy and pathology of the cardlac conductlon system."” Card|ac ElectrophyS|oIogy Clinics 13.4 (2021): 569-584.

. : . in bundle branch block patients
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Fyziologicka stimulace LBBAP

= Prvni kasuistika Huang 20171

= Sheat se spec. zakrivenim

= 1,5-2 cm od His do Hrotu

= zavrtani do septa“

= zména QRS u stimulace,
pokles odporu, zmena Col

= 12 svodové EKG + EP systém

1, Weijian, et al. "A novel pacing strategy with low and stable output: pacing the left bundle branch immediately beyond the conduction block."
Canadian Journal of Cardiology 33.12 (2017): 1736-€e1.
2De Pooter, Jan, et al. "Left bundle branch area pacing using stylet-driven pacing leads with a new delivery sheath: a comparison with
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LBBAP — jake indikace?

= Vysoké % stimulace RV: AVB vyssiho stupné, RFA AV uzlu

Primary Outcome of HF Hospitalization,

. BiVP Upgrade, or All Cause-Mortality
= Observacni studie' 860 pacientu (vék 74 + 11 let, 48% zen,

48% AVB), 628: RVP versus 231: CSP (95 HBP, 136 LBBAP). "0
» Primarni endpoint: kombinace HF hospitalizace, Gmrti, 0901
upgrade na CRT 0.80 -
= Castéji u RVP nez CSP (30% vs 13%, P < 0.001).
= CSP: 47% snizeni prim. cile (JAHR]: 0.53; 95% CI: 0.29- oo log rank P < 0.001
0.97; P = 0.04), hlavné snizenim podilu HF hospitalizaci 0.60 1
(AHR: 0.40; 95% CI: 0.17-0.95; P = 0.04) 0.50 -
0 200 400 600 800
= vyhody LBBAP versus RVP - LBBAP znamena nizsi riziko? | Follow-Up, Days
= Hospitalizace pro HF(RR:0.33, p < 0.001) e e 264 - 200
= celkové mortality (RR:0.52, p=0.003) — 132 103 7 46 30
= Vzniku fisi (RR:0.43,p < 0.001) " 38e 334 292 246 210

—— CSP, Vp >20% —— RVP,Vp>20% --- Vp =20%

1Tan,E. S,, Soh, R,, Lee, J. Y., Boey, E., Ho, K. H., Aguirre, S., ... & Kojodjojo, P. (2023). Clinical outcomes in conduction system pacing compared to right ventricular pacing in bradycardia. Clinical
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LBBAP — jake indikace?

Resynchronizace?

Observacni studie

1,778 pacientu : 981 BVP, 797 LBBAP

Vék 69 +- 12 let, 32% zeny, 48% ICHS
Pramérna LVEF byla 27%+- 6%.

Primarni endpoint: smrt nebo hospitalizace HF

LBBAP
uzSi QRS (128+- 19 ms vs 161+-28 ms; p< 0.001)
lepSi LVEF (z 27%+-6% na 41% +-13% (p< 0.001)

lepsSi LBBAP v porovnani s BVP (20.8% vs 28%; HR:

1.495; 95% CI: 1.213-1.842; P < 0.001).

CENTRAL ILLUSTRATION: Death or Heart Failure Hospitalization

Time to Death or Heart Failure Hospitalization

All Patients (n =1,778)

T os
z | BBAP
g 04 -
B 0.
I
= 28.0%
2 03 _,—/_‘
3 e
/ 20.8%
2 02 o
[ = pei-
£ e
2 014 A
s = HR: 1.495 (95% Cl: 1.213-1.842)
£ ood £ P <0.001
g T L T T T T
) 1 2 3 4 5
Time to Death or HFH
728 46 352 166 8

Biventricular Pacing (BVP) Left g:;g;e(faaggg)mea

Vijayaraman P, et al. J Am Coll Cardiol. 2023;82(3):228-241.
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Ma to i nejaka ne

gativa?
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Pramér z Celkovy ¢as [min]

63,60
53,65
45,38
43,08
38,74
35,42 36,59
29,38 I
2019 2020 2021 2022 2023 2024
mCSP WRV

Prdmeér z SKIA [min]

5,67
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3,54
2,72 263
’ 2,42
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1,60 I
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LBBAP — komplikace

FNKV' (N=329) |Melos’ (N=2533)

. bradykardickd indikace 92,0% 92,4%
uspesnost — —

srdecni selhani 83,0% 82,2%

26,8% 8,3%

akutni perforace do LK 12,4% 3,7%

komplikace |dislokace elektrod 6,2% 1,5%

bolest na hrudi 2,2% 1,0%

pooperacni penetrace do LK 1,1% 0,1%

1 Curila, Karol, et al. "Stimulace oblasti levého raménka je fyziologicka alternativa pravokomorové/biventrikularni stimulace-vysledky registru implantagniho

centra." Intervencéni a akutni kardiologie 21.2 (2022): 72-78.
2Jastrzebski, Marek, et al. "Left bundle branch area pacing outcomes: the multicentre European MELOS study." European heart journal 43.40 (2022): 4161-

4173
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CSP- kasuistika
= Pan SK 1947 ﬂ. | | | |

= Viceetazove postizeni prevodniho

systému (AVB II, LAH) |
= Normalni echo 1
= HT, ICHS (60% stendza RD), W

dilatace asc Ao, monoklonalni

gamapatie, stp. PE
= Prestarium Combi 10/2.5mg 1-0-0

= Kapidin 10mg 1-0-1 r
= Xarelto 20mg 1-0-0 -o: sl
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CSP- kasuistika

= Implantace PM DR: Skia 9,3 min Cas implantace: 115 minut, 4. pokus

Patient: Sobotka: Karell ID': 4106?5?(:1 IIIII . \/_I/‘_ﬁl_'-/i’v'_; . —— IRt‘ecc:rdef! or|1 Mlarc
= Prah 1,2V/0,4msec L/%ijk
1] .

= R8,6 mV

<
7\}//

< AR

= odpor 650 ohm
= QRS 126 msec
= V6RWPT(LVAT) 94

msecC

= V1-V6 h6émsec

S —. Y
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= 1:uni
stimulace: tip
elektrody, 3V
= 2: KES

= 3:uni
stimulace: tip
elektrody,
0,8V

4: vlastni stah
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L eadless kardiostimulator

= V EU od 2012, Medtronic Micra

= Leadless: bezesvodovy?

= Velikost 1,75 gr, 0,8 cm3, 25,9 mm x 6,7 mm

» Zavadeéc: 27 Fr (Micra 23 Fr) 8.91 mm

= Zivotnost:100% stimulace: 1,5V/0,25 msec 400 Ohm ... 9 let

e VN1



Indikace k implantaci

Vysoke riziko infekce Nemoznost Zilniho pristupu
= Prodéelana infekCni endokarditida e Shunt, Port: HD / malignita

= Infekce PM/ICD + extrakce « Opakované kanylace v. subclaviae
= Jiné recidiyujl'ci infekce (kuze...)

@ KLINIKA #5000
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KARDIOLOGICKA BHE%‘IOCN CE MED



IKK zkusenosti — nas soubor

w
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Od 30.10.2019 : 34 implantaci / 33 pacient Duvody implantace LCP
20%

Veék v Case implantace
= median 76,1 rok (49,3-87,5) 20%

= 15 Zen, 19 muzu
' 10%

infekce PM m infek¢éni endokarditis ® infekce jiné ®m shunt = neprichodnost Zil

Nemoznost Zilniho pfistupu 37% 17%
= Shunt (hemodialyza)
Port (hemodialyza, IéCena malignita)
= Neprachodnost Zilniho systému

InfekCni davody 63% 33%
* |Infekce PM/ICD
» |nfekéni endokarditida
= Jiné infekce (spondylodiscitis, bércovy vied)

: FAKULTNi MUNTI
E
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Polymorbidni pacienti

20% 17%
27%
v o
m hypertenze Jedno onemocnéni ...... 14%
83%
" infekce /IE Dvé& . 14%
m DM - 5700
m CHRI 43% 8 0
m Malignita Ctyfi .. 14%
m ICHS
67%

. FAKULTNI MUNTI
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Preziti pacientu podie véku

1. pacientka, 1938, 5 let

91% pacient s Microu piezili 1 rok

Celkem zemrelo 6 / 34
Median: 1,5 roku (29 dnu - 777 dnu)

Nezavisel

= na indikaci stimulace
= pritomnosti malignity
= renalni insuficienci

Zavisel pouze na veku v ¢ase implantace




LCP Micra — zivotnost

Quick Look Il Report
Device: Micra VR TCP MC1VRD1 Serial Number, MCRET04595 Date of Visit: 20-May-2024 10:59:00
Patient: Hladka 385311 D: 385311/442 Physician; Dr. Milan Sepsi -- -

History: AT/AF + Sinus Node Dysiunction, NYHA Class Il

Device Status (Implanted: 30-Oct-2019)

Battery Voltage (RRT=2.56V) 299y (20-May-2024)
Remaining Longevity =B.0years (=7.0- =30 vears)
RV

Elecirode Impedance 920 ohms
Caplure Thrashold 0.50 V@ 0.24 ms

Maasurad On 20-May-2024
Programmed Amplitude/Pulse Width 113V/I024 ms
Measured R-Wave 18.9my
Programmed Sensitivity 200 my

Pacing (% of Time Since 29-May-2023)

VS 6.9 %

VP 93.1%

Parameter Summary

Mode VWIR Lower Rate &0 bpm

Upper Sensor 120 bpm

OBSERVATIONS (0)

+No observations basad on curent interrogation.

. FAKULTN{ MUNTI
W KARDIOLOGICKA : BHE%'IOCNICE MED
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e« Soucasné moznosti dalkové monitorace

Juajjeaxa

2 Bosg,,
/X 2,
Sciéngyy.,

O

LATITUD £
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Komplexni systém

e Stav systému, baterie

* Stav elektrod (odpor, amplituda,
prah, short RR)

% stimulace / CRT

* Epizody afib, KES, SVT, VT/VF

* Trendy: pacientska aktivita, tepova
frekvence, dechova frekvence....

Thoracic Impedance

Raspiratary Rabs

Slemp Incline

Activily Leve

houns)

W

= Pl

A ""L
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Priklad z praxe — dysfunkce elektrod

Dyslokace / Infrakce elektrody
e zmeéna paramertu elektrod
 sum na RV elektrodé - > neadekvatni terapie,
potlaceni stimulace!!
* monitorace upozorni na sum, short RV intervaly,

Fast NST,...

o EL Ape _ EL
Infrakce RV elektrody od r. 2023 16 ) 5 = 58 5
PM 5 S I RS AR
ICD 11 | N |
Pocet pacientl s DM 6 | | ; |
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Vyhled do budoucnosti

Status report - Nov 25, 2020 AarR BIOTRONIK Status report - Nov 25, 2020 Aan BIOTRONIK
To: Dr. G. House excellence for life To: Dr. G. House excellence for Life
Name: D0B: - Acticor? HF-T QP (SN 12345678)  Last message: Nov 25, 2020 Name: - DOB: - Acticor 7 HF-T QP (SN 12345676)  Last message: Nov 25, 2020
Medtronic Patient 1D: pat1_HF Phone: - CRT-Dimplanted Nov 10, 2019 Last clinic follow-up: Jul 21, 2020 Patient ID: pat1_HF Phone: - CRT-D implanted Nov 10, 2019 Last clinic follow-up: Jul 21, 2020
Long term trends. i
Status - HF monitor:
Jul 11,2020 Nov25,2020  Lastvalue
Heartinsight 1007 e 5 Device status Nov 25, 2020 [Arhythmias since Jul 18,2020 | v [ w12 ve [ At [ aF
(( )) /\ Threshod 35 Device status oK Episodes [ 0 0
| 50 Battery status 0K (B0S) ATP started / succ 0/0 0/0 0/0 ‘ 0/0
NM Pacing mode DOD (BIV-LV first) Shocks started / aborted / succ 0/0/0 -
e o 0 0 o o T —— - |
CRT/BiVpacing 100 =/~ 7 —~—~ — _ P Alert
7= o ‘“M CRT 57%
o~ "’\Im Biv 10%
~ 85- -
. * g @
- HF score TooT
1 T T T T ' 1 Now 25,2020
Meanheartrate 100 _ Atriat 140 bpm
pm —Ven. 131 bpm
70 Rest 114 bpm 50—
401' T T T T T
Heart rate 100
bty PP var. 29 ms
Ims] sod 0, ) ) ; )
o May29  Junls Jut13 Aug 10 Sep7 0Octs Novz Nov 25
Increased risk 2020 2020
04 o v T v ) since Nov 4, 2020
Patient activity 307 _ o
oo Activity 17%of day _
—HFscore  —Threshold  £3 Therapy adjustment 4 Clinic follov-up
15
\/V\/’V‘\f"/\'w\,\/ _,_A,W\,v[y ‘Analysis of contribution: Nov 25, 2020
0

Atrial burden 307 Degree of contribution Degree of contribution
— Atr. burd 10% of day o o

[% of day]

154 Meanven. heart rate Atrial burden  m—

Mean ven. heart rate at rest — Mean P¥C/h —

0y —— T - T ' {

Ven.heartrate 1007 Heart ratevarisbily  wm Thoracic impedance s
~ Mean 121 bpm i P
during AT/AF Max 144 bpm
[bpm] 10 Patientactivity e
PN
w0
— S —
Mean PVC/h T ‘ ‘ ‘ A R “Action history
v ~ Mean >110PVC/h Nov 11,2020 Therapy adjustment
25+ “Increased diuretics”
Dr. G. House

O v R e Nov 5, 2020 HF Alert acknowledged
e @ S st
[ohml wiwwm\,/ﬁ’vmwm Nov 4, 2020 HF Alert

,\k\/_ HF Alert HMsC
0, . — . ' ' | Ther. adj.
May29,2020  Jun 15 Jul13 Aug 10 Sep7 Oct5 Nov 2 Nov 25, 2020 follow-up
LEADLESS PACING SYSTEM Technical Services: Date: Technical Services: Date:
Tel.:+47-30-0815-1 ) Tel.: +49-30-0815-1 )
Fax: +49-30-0815-1 Signature: 22 Fax: +49-20-0815-1 Signature: 1/2
INTERNI NEMOCNICE MU
KARDIOLOGICKA BRNO M E D
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Zévé rem

= echo srdce — 1x rocné

= Stimulace prevodniho systemu

= snizuje dysynchroni
= zlepsuje EF u PICM

= Leadless PM: mé svoje mistou

indikovanych pacientu

= Dalkova monitorace se bude dal™

rozSirovat

L\ e I it 11UNT
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Magnet na kazdou JIP®©

4

Implantabilni kardioverterdefibrilator

Po prilozeni magnetu nad ICD se

deaktivuje léceni komorovych
arytmii (ICD neda vyboj)
Po sundani magnetu je [éCeni

ihned obnovi
Stimulace z ICD
neovlivnéna
Deaktivace: 8 hodin, poté nutno
magnet sundat a dat znovu

Nékdy: ozve se signdl z ICD (pipani)
— dle vyrobce a nastaveni ICD
Programovatelna funkce (da se
vypnout, obycejné je tato funkce
ON)

zUstane

koneiné /sem
nasla tudisketu

kterou st A
fak 2ofale ‘ =
Sshanel !

' Ig‘

Dnesni deti a mladez
nepamatuji tento problém!

Kardiostimulator

Po pfilozeni magnetu se
spusti asynchronni
stimulace (podle vyrobce
bud’ stimulace o frekvenci
85-100/min naporad, nebo
na 10 QRS)

Da se tak zkontrolovat
funkce (za EKG kontroly)
Programovatelna  funkce
(da se vypnout, obycejné
je tato funkce ON)
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KONTAKTY

Interni kardiologicka klinika FN BRNO ”

~ 532 23 5329

m |ékafské konzultace a domluva neodkladnych vykoni
(koronarni i nekoronarni intervence atd.)

LT S - 532 23 5327

m |ékaiské konzultace a domluva neodkladnych arytmologickych
vykont (implantace PM/ICD, elektrofyziologicka vySetreni,

katetrové ablace atd.)

&= arytmo@fnbrno.cz
(lze wyuzit ke konzultacim a objednavani elektivnich vykoni)

2532 23 5326

® gvidence ambulanci IKK
(kardiologicka, interni, cévni, specializované poradny atd.)

2532 23 5328

m evidence neinvazivni kardiclogie
(ECHO, EKG/TK monitorace, zatézove testy atd.)

URGENTNI NONSTOP KONTAKTY

2 532 23 2652
2 532 23 2606

m |ékaiské konzultace neodkladnych stavi mimo pracovni dobu

Dekujeme za pacienty!

sepsi.milan@fnbrno.cz, 777 227 346
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Pocty vykonti arytmo IKK FNB
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B Implantace PM B Implantace ICD B Implantace ILR Reimplantace PM B Reimplantace ICD M revize elektrody / rany
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