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HBP — His bundle pacing (korekt. vs. nekorekt.

Ruzne typy CSP ( LBBP—Left bundle pacing ]

L BBAP =| LFP — Left fascicular pacing (LAFPF, LSFP, LPFP)
LVSP Left ventricular septal pacing

DSP — Deep septal pacing
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Jastrzebski M et al. Eur Heart | 2022:
21;43(40):4161-4173. doi:
10.1093/eurheartj/ehac445



Pokud je uchvacen prevodni systém, je dale mozno
rozeznat ns- vs. sel. stimulaci
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Proc CSP? ...

10-20% at 3-4 years
Drop
in LVEF
to < 50%

e PICMP!

Worsening of pre-existing

cardiomyopathy vysokym rizikem je % stimulace nad 20%

HF symptoms, HF hospitalization, Atrial
fibrillation

? | Merchant FM. | Cardiovasc Electrophysiol. 2020;31:286—292

Abnormal myocardial function without
2 Kaye G et al. Heart Lung Circ 2018; 28:1027-1033

symptoms or drop in LVEF, P natriuretic peptides

Pokud def. jako pokles EF =2 10% bez ohledu na vychozi EF —
39% pacientu ma béhem prum. 3,5 let stimulace PICMP!)?



Klicove otazky pro klinické zavedeni CSP

o Uspésnost

e Vysledky

» Komplikace

e Ucebni krivka

e Technicka a financni narocnost



|. Uspésnost, vysledky, komplikace

e Metaanalyza 15 observa&nich studii'(= 2500 pacientt), jind multicentrické
studie? (= 870 pacient():

o

o

Akutni ispésnost LBBAP vs. HBP (91,1% vs. 80,9%; p < 0,001)

Méné komplikaci spojenych s elektrodou (narust prahu, dislokace, atd.) ve prospéch LBBAP:
1,1% vs. 4,3%; p = 0,003

Dislokace elektrod srovnatelna mezi LBBAP a tradi¢ni polohou v PK

Proceduralni a RTG ¢asy u LBBAP vs. HBP jsou srovnatelné a jsou delSi nez u tradi¢ni polohy

Prahy horsi u HBP vs. LBBAP jak akutné (1,44 £ 1,03 V@ 0,71 £ 0,33 ms vs. 0,69 £ 0,39V @
0,46 + 0,15 ms, p < 0,001), tak i chronicky (1,59 £ 0,97 V @ 0,67 + 0,31 ms vs. 0,79 £ 0,33 V
@ 0,44 £ 0,13 ms; p < 0,001) ----- min. 2x tak vétsi energeticky vydej!!!

Prahy u LBBAP jsou srovnatelné s tradi¢ni polohou v PK

1 Parlavecchio A et al. | Interv Card Electrophysiol 2024;67:719-29
2 Vazquez PM et al. Heart Rhythm 2023;20:1617-25



...centra musi zvladat obé metody!

Advice: HBP vs. LBBAP Strength of evidence

Advice TO DO

It is advised that CSP implantation centres
should ideally be capable of performing
both HBP and LBBAP, and should be

able to perform BiVP implantation

In patients with significant aortic valve

disease (which may require future /’ryx
intervention), infra-nodal AV block or ;—i [E,\:E
AVNA, it is advised that LBBAP is %J//
preferred over HBp?>/18082-84

In patients requiring sparing of the tricuspid /,;lj‘\

valve (e.g. after tricuspid valve surgery or

:

8
transcatheter repair), it is advised that w//
HBP is preferred over LBBAP®?

Glikson M et al. Europace (2025) 27, euaf050



AVB
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Anticipated VP <20%

RVP CSP*
+MVP +MVP

.

Anticipated VP 220%

- - -

LVEF LVEF LVEF
<40% 41-50% >50%
Nemame
L v i presvédciva data

o klinické
superiorité CSP

BivPt CSP* RVP  RVP, BiVPt, CSP*

~ V) X V)

CSP* or RVP

V)

Wide/
non-physiological
paced QRS with

BiVP or CSP

*In case of infra-nodal block, LBBAP is the
preferred CSP modality, or HBP with a backup lead

T CSP advised if coronary sinus lead implantation fails

-

HOT/LOT-CRT

<‘/) () Advice TO DO; (v) May be appropriate TO DO; (x) Advice NOT DO DO

Glikson M et al. Europace (2025) 27, euaf050



Studie STAY

EF LKS RVAP (n=35) CSP (n=40)
0.8%+54% 4
; 1 HFH:
-5.8% (-9.6% to -2%), p <0.01 7 (22,6%) vs.2 (5,1%)
P=0,03

A-LVEF at 6 months (%)
-5

® -6.6%+9.9%

6 mesicni follow-up

-10
1

RVAP CSP
Pacing site
Mean and 95% confidence intervals



Primary Outcome

(Death, Heart Failure Hospitalization, or Upgrade to Biventricular Pacing)
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(1]
304 patients with HBP at one hospital with 433
0.2 patients receiving RVP at a sister hospital
All patients
0.0 - T T T T T
0 1 2 3 4
Follow Upin Years
No. at risk
HBP 332 266 168 98 15
RVP 433 338 191 92 12

—— His bundle pacing (HBP) —— Right ventricular pacing (RVP)

Abdelrahman, M. et al. J Am Coll Cardiol. 2018:71(20):2319-30.



LBBAP RVP

(321 pts) (382 pts)

Primary Composite Outcome:
(Mortality, Heart failure hospitalizations, or Upgrade to Biventricular Pacing)

. ;:;o LBBAP byla spojena s = 40%
redukci mortality u pacientl s
8 oo T Vp220%:
§ 7,8 % vs. 15%; HR = 0,59; p = 0,03 a
& " s = 60% redukci HFH:
oo 3,7 % vs. 10.5%; HR = 0,38; p =
0,004

Sharma PS et al. Heart Rhythm 2022;19(1): 3-11



Patients with a heart failure hospitalization (%)

N at risk
3830 CSP
DCRV

Populacni data ze systemu Medicare

HFH Umrti

3

Adj HR: 0.70 (CI: 0.52, 0.94) 6 | AdjHR:0.66 (CI: 0.57, 0.77)
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0 0
0 30 60 90 120 150 18C 0 30 60 90 120 150
Time to heart failure hospitalization following device implant (days) Time to death following device implant (days)
N at risk
4112 4053 3803 3577 3370 3167 2982 3830 CSP 6197 6113 5729 5365 5041 4749 4465
11837 11586 11153 10758 10329 9845 9404 DCRV 16989 16691 16083 15487 14852 14141 13492

6197 pacientt s CSP (4738 LBBAP a 1459 HBP) srovnano s 16 989 patient( s klasickou RVP

Vijayaraman P et al. Heart Rhythm 2025;22:735-43
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AVB

. .

Anticipated VP <20% Anticipated VP 220%
h 4 i
LVEF LVEF
41-50% >50%
Nemame
¢ presvédciva data
RVP CSP” v o klinické
+MVP +MVP RVP VP, BiVPt, CSP* CSP* or RVP superiorité CSP

Nemame /r;:::gg)gglsosﬁﬁl * In case of infra-nodal block, LBBAP is the
randomizovana BIVP or CSP preferred CSP modality, or HBP with a backup lead
data o klinické T CSP advised if coronary sinus lead implantation fails
superiorité CSP i

HOT/LOT-CRT

<‘/) () Advice TO DO; (v) May be appropriate TO DO; (x) Advice NOT DO DO

Glikson M et al. Europace (2025) 27, euaf050



RFA AVN + PPM u pac. s FiS

Observacni i randomizované studie ukazaly vyznam této strategie

oproti farmakologické 1é¢bé (1QoL, Usymptomy, 1T tolerance
zatéze, | EF LKS,...)

Recentni metaanalyza' porovnavajici rizné zpusoby lécby FiS (RFA,
cryo, chir. |écba, AVN+PPM) ukazala konzistentni trend ve prospéch
,ablate and pace” lécby oproti jinym modalitam ve smyslu snizeni
kv i celkové mortality, rehospitalizaci i CMP/TIA

Studie APAF-CRT?Z: |33 starsich pacientt (R: biv+tRFA AVN vs.
farma), abs. 18% redukce mortality (I 1% vs.29%, HR=0,26, 95%CI
0,10-0,65) ....Je mozné, ze CSP bude vést k podobnému nebo jeste
lepSimu efektu

Srovnavaci studie (CSP vs. RVP) bézi

1 Wang T et al. Front Cardiovasc Med 2022;9:853149
2 Brignole M et al. Eur Heart | 2021;42:4731-9



ALTERNATIVE-AF

50 pacientt s perzistujici FiS a LVEF <40% s QRS < 120 ms

P=0.015 HBP vs. BVP P=0.279 HBP vs. BVP

70
70
65
ALVED: -0.5, *P=0.791
60 95%CI: (-4.1,3.2)
53.9+11.9 65 62.518.5
55 54.8+9.4 ALVEDd: -1.2, T P=0.279
_ = 95%Cl: (-3.5,1.0)
§ 50 51.5+14.7 E 60
=] =] 55.0+9.5 55.7+2.6
> 45 = 61.5+7.5 N
> 55 N
40 | 346146 ALVEF: 4.6, *P=0.165 -l
95%Cl: (-2.0,11.3) 54.6x7.0 54.0+5.9
35 ALVEF: 1.3, P=0.730 50
95C1%: (-6.3,8.9)
30 32664
25 45
Baseline 9 months 18 months Baseline 9 months 18 months
Sequence 1 18 18 18 Sequence 1 18 18 18
Sequence 2 20 20 20 Sequence 2 20 20 20

BNP, QoL nebo NYHA podobné& NS

Huang W et al. Heart Rhythm 2022;19(12):1948-1955



AVNA

Y A 4 h A
LVEF =40% LVEF 41-50% LVEF >50%
BiVP CSP* BiVP CspP* CsP* RVP
¥ » v V¥
Wide/non-

physiological paced
QRS with BiVP or CSP

-

HOT/LOT-CRT

V)
Failed coronary sinus lead LBBAP preferred, or HBP with backup lead
mplaztatlon () Advice TO DO; (v) May be appropriate TO DO
CsP

“)

Glikson M et al. Europace (2025) 27, euaf050



Stimulace prevodniho systemu (CSP)
z bradykardickych indikaci

* HBP ma vice komplikaci a horsi stimulacni parametry ve srovnani s LBBAP, ta je naopak
v tomto smyslu srovnatelna s konvencni stimulaci

* (Zatim) neumime spolehlivé vybrat pacienta, ktery by v tradi¢ni ,,brady* indikaci z CSP
profitoval nejvice a naopak pacienta, kterému jisté postaci RVP

> Hlavnim kritériem tedy musi prozatim zUstat % stimulace (tj. nad 20%)

e Ma delsi ucebni krivku (cca 50 pro HBP, cca 100-150 pro LBBAP)

e (Zatim) nemame dokonalé instrumentarium — uspésnost = 90% LBBAP, = 80% u
HBP

» Oproti konv. RVP je drazsi, vyzaduje vybavenéjsi pracovisté (RTG, EP systém) a
Sikovnéjsiho implantatora s elektrofyziologickymi znalostmi

> Dle mého nazoru by se méla koncentrovat do center ovladajici biventrikularni stimulaci —
minimalné pokud je nutné Iécit pacienty se snizenou EF LKS a HF

* (Zatim) nemame presvedciva data o klinicke superiorite v jednotlivych indikacich ......
Ve vétsiné pripadu je zatim na drovni lIA nebo |IB



Atrioventricular block Heart failure

LVEF <40% LVEF 40-49%
HFrEF HFmrEF

CSP-SYNC. CSP vs_ BiVP n = 62
NCT06342492. CSP vs. surgical
epicardial LV lead n = 100
HiS-alt_2. CSP vs. BiVP n =125
HIS alternative Il
CSP vs. BIVP n = 40
CONSYST-CRT.

CSP vs. BiV CRT n = 130
PhysioSync-HF
CSP vs. BIVP n = 304

CSP-UPGRADE. CSP vs. BiVP n =866

PhysioVP-AF. C5P vs. RVP n = 400
PROTECT UP. Upgrade to CSP w: n~155

PHYSPAVB. CSP vs. RVP n = 200

PHYS-TAVIlll. CSP vs_. RWP n =24
and 48

HIS-PrEF. HBP vs. RVP n =40

I
CONDUCT-AF. CSP+AVNA vs. BIVP+AVNA n = 82

HIS-CRT. CSP vs. BiVP n =120

ESCPAND. CSP vs. RVP n=T75

LIT-HF. CSP vs. OMT n =120 PACE-FIB. CSP+AVNA vs. OMT n = 334

RAFT-Preserved. C5P vs. BIVP ws. OMT n = 370
.
T

EARLY-RESYNC. LBBP vs. OMT n =60

Protect-Sync. LBBAP vs. RVP n = 450

BOSTON PACE. LBBAP vs. RVP

n =100 LBBP Noninferior CRT. LBBP vs_BiVF n= 160

PLANET. LEBAP vs. RVP n = 30

LEFT-BUNDLE-CRT Trial.
LBBAP vs. BiVP n =176

OptimPacing. LBBAP vs. RVP n = 683

STAY.LBBAP vs. RVPn=T75

LEFT-HF. LBBAP vs. RVP i = 1300 LBBAP-AFHF. LBBAF vs. BiVP n = 60

STYLE-LBBP.LBBAP SDL vs_LLL
n =120

==

Left Bundle BRAVE. LBBP vs. RVP
n =46

LBBP in TAVI. LBBP vs. RVP n =50 RAFT-P&A. CSP+AVNA vs. OMT n = 800

LeCaRT. LBBAP vs. CRT n = 170

BATTLE. LOT-CRT vs. BiVP, n = 86

LEAP-CAR. LBBP vs. RVP n = 130

LEAP-pilot, LEAP. LEBAP vs. RVP n = 470
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CRT indication

: | | I

LEBB Non-LBEBB PICM* Non-response to BiV-CRT
v v Y v
LVEF LVEF LVEF LVEF
<35% 36-50% =35% 36-50%
BiVP BiVP v
BiVP CSP orCSP BiVP CSP orCSP BiVP CSP CSP
P \ N (n ’ 9 ) /

v @ « @@ ¥ @) «)

Wide/non-physiological paced QRS with BiVP or CSP

!

HOT/LOT-CRT

N
V)
Failed coronary sinus lead implantation | "arious definitions exist for PICM
i Most evidence is for BiVP with LVEF £35%
CsP ) Advice TO DO () May be appropriate TO DO

@ (%) Advice NOT DO DO (?) Areas of uncertainty



