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Pristrojova lécba je nedilnou souc
algoritmu lecby srdecniho selhani
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pfi anamnéze symp

Pacient se symptomatickym srde¢nim selhanim . Trida |
se snizenou ejekéni frakei (HFrEF®) THdall
i fida lla

Lécba ACEI° a beta-blokatorem (postupna titrujte az
na maximalni tolerované davky na zakladé dikazu)

Ne

Stdle symptomaticky )

aEFLK <35 %
Anol

Pridejte antagonistu MR (postupné titrujte az
na maximalni tolerovanou davku na zakladé dikaz()

Stale symptomaticky
aEFLK <35 %

Anol

Sinusovy rytmus,
Sifka komplexu
QRS = 130 ms

Schopen tolerovat
ACEl (nebo ARB)"¢

Sinusovy rytmus,”
SF > 70 tepl/min

jako nahradu ACEI Ivabradin

—

Pokud indikovano, Ize vyse uvedenou lé¢bu kombinovat

!

Symptomy pretrvavaji

-] I

Zvazte podani digoxinu
nebo H-ISDN nebo LVAD
nebo transplantaci srdce

Dalsi kroky nejsou nutné
Zvazte snizeni davky diuretika
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SRDECNI RESYNCHRONIZACNI
LECBA CHSS - INDIKACE (1)

Doporuceni

SRL se doporucuje u symptomatickych pacientt se srde¢nim selhdanim, sinusovym rytmem, sirkou komplexu
QRS > 150 ms a s obrazem LBBB, s EFLK < 35 % i pres OMT s cilem zmirnit symptomy a snizit morbiditu
a mortalitu.

SRL je nutno zvazit u symptomatickych pacientt se srdecnim selhanim, sinusovym rytmem, sirkou komplexu
QRS > 150 ms, bez znamek LBBB a s EFLK < 35 % i pres OMT s cilem zmirnit symptomy a snizit morbiditu
a mortalitu.

SRL se doporucuje u symptomatickych pacientu se srde¢nim selhanim, sinusovym rytmem, Sifkou komplexu
QRS 130-149 ms a s obrazem LBBB a s EFLK < 35 % i pfes OMT s cilem zmirnit symptomy a snizit morbiditu
a mortalitu.

SRL Ize zvazit u symptomatickych pacientu se srde¢nim selhanim, sinusovym rytmem, sirkou komplexu QRS
130-149 ms a bez znamek LBBB a s EFLK < 35 % i pfes OMT s cilem zmirnit symptomy a snizit morbiditu
a mortalitu.

SRL spise nez stimulace PK se doporucuje u pacientu s HFrEF bez ohledu na tfidu NYHA, u nichz je
indikovana stimulace komor v pritomnosti AV blokady vysokého stupné, s cilem snizit morbiditu. Sem patfi
i pacienti s FS (viz oddil 10.1).

SRL je nutno zvazit u pacientu s EFLK < 35 % ve tridé llI-IV NYHA® i pres OMT s cilem zmirnit symptomy
a snizit morbiditu a mortalitu, pokud maji FS a Sifku komplexu QRS > 130 ms, pokud je namisté strategie
zajistujici biventrikularni stimulaci nebo pokud Ize predpokladat, ze se pacient vrati na sinusovy rytmus.

Pfevedeni na SRL Ize zvazit u pacientl s HFrEF, jimZ byl implantovan klasicky kardiostimulator nebo ICD
s naslednym zhorsenim srdecniho selhani i pres OMT, s vysokym podilem stimulace PK. To neplati pro
pacienty se stabilnim srde¢nim selhanim.

SRL je kontraindikovana u pacientu se Sirkou komplexu QRS < 130 ms.

Uroven®

A




Srdecni resynchronizacni terapie
— CRT: INDIKACE (2)

1. CRT pri sinusovém rytmu

2. CRT pri fibrilaci sini

3. Upgrade z PM ¢i ICD 1D ci 2D
na CRT



KLINICKE FAKTORY OVLIVNUJICI
| ODPOVED NACRT
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NON-RESPONDERI CRT

Ireverzibilni dysfunkce LK, jizvy,
aneurysma

Suboptimalni umisteni elektrody/-trod
(zejmeéna LV elektroda v hrotu LK)

Absence zpozdéeni kontrakce, absence
dyssynchronie

Komorbidity — DM, CHOPN, CHRI...

Pravokomoroveé selhani



Moznosti predchazeni / ovlivhéni
non-responderstvi

Alternativni mista LV stimulace

Individualni umisteni LV elektrody -~

do mista nejpozdejsi aktivace'nebo
endokardialne

Chirurgickeé zavedeni epimyokardialni
elektrody

Ablace AV junkce u pacientu s AF
a nizsim % CRT



VYUZITI ALTERNATIVNICH METOD
CRT
LV multipoint pacing,
sekvencni levokomorova stimulace

--Stimulace ze 2 elektrod v levé komore

- Stimulace ze'2 mist v levé komore —
kvadrupolarni elektroda, vybér 2 vektoru



CRT-D jednotlivych vyrobcu

e
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CRT-D jednotlivych vyrobcu, 30-35cn

Biotronik | Medtronic Abbot Boston Microport
- SIM Scientific | (drive SOrin)

RIVACOR AMPLIA QUADRA CHARISMA  PLATINIUM
ASSURA

CRT auto Adaptive Sync AV Vector guide, SonR
adapt CRT SMART delay = v A elektr.

Vector QRS PR Logic Secure SMART Parad +
Sense RV

MPP MPP MPP MPP MPP
20 vektoru 16 vektoru 14 vektoru 17 vektoru 14 vektoru

Zaruka 6, Zaruka 6, Zaruka 6, Zaruka 6, Zaruka 6 ,
Kalk. 9 roki Kalk.z. 8 roki Kalk.z. 8 roki Kalk.z. 13 roki  Kalk.z. 10 roku

3,0 T full body 3T 15T 1,5T T.C. ne
autodetekce = Fyll body Full body Full body




LV elektrody jednotlivych vyrobcu

Microport (Sorin) nema
vlastni LV elektrodu

Biotronik




Multipoint a MultiSite LV Pacing

Flexibilita mista stimulace bez repozice elektrody,
stimulace ze 2 mist levé komory



JAK ZVYSIT UCINNOST CRT

Zhodnoceni substratu — mechanicka x
elektro(mechanicka) dyssynchronie

Vybrat stimulaci co nejopozdenejsiho
segmentu. Nelze stimulovat v jizve

Optimalizovat AV a VV zpozdeni (noveé
pristroje automaticky)

Zkontrolovat rezidualni dyssynchronii,
zvazit LV stimulaci z vice mist (multisite)

Pravidelne hodnotit reverzni remodelaci LK



CO UMOZNUJE VYBER OPTIMALNIHO
MISTA / MIST STIMULACE LK?

Vybrat misto s maximalnim vilivem na
kontraktilitu — odstraneni dyssynchronie

Vybrat misto bez stimulace branice

Vybrat misto s prijatelnym stimulacnim
prahem

Kde, kdy ajak stimulovat: stimulace pouze
leve komory nemusi byt horsinez CRT

MultiSite pacing — stimulovano vice tkane



CARDIAC CONTRACTILITY
MODULATION - CCM




CARDIAC CONTRACTILITY
MODULATION - CCM

Zavedeni 2 elektrod do septalni
oblasti

Mozné u pacientu se snhizenou EF LK
s normalnim trvanim QRS komplexu

Stimulace velkou amplitudou
impulzu do absolutni refrakterni
periody



CCM-CO TO JE
A MECHANISMY UCINKU

Ucinek v iFadu: sekund hodin mésici
Normalizace Reverze fetalniho . ,
. . iy, . Prukazy reverzni
aktivity klicovych genového
. . remodelace
proteinu programu

CCM ovlivnuje 6 zakladnich-komponent srdecniho
CEIEL]

Distribuci kalcia v kardiomyocytech

Fosforylaci titinu

Ovlivnéni srdecni fibrozy

Uéinek na autonomni nervovy systém (n.vagus)

Ucinek na energetickou rovnovahu
Remodelace myokardu (MMP)

]' Zvyseni kontraktility

Stimulus 7,5V/22 ms do refrakt. periody




PRUKAZY UCINNOSTI CCM

Vysledky studii s CCM

U pacientu s EF 25%-45%, QRS<130ms, s optimalni
farmakoterapii CHSS, s pretrvavajicimi symptomy NYHA
HI/IV

- CCM redukovalo KV umrti a-hospitalizace

« CCM zlepsilo MLWHFQ, NYHA

«.CCM je bezpecne

/VySSi klinicky benefit byl zjiStén u pacientu's EF 35-45%
CCM muze byt zvazeno u vybranych pacientu se
srdecnim selthanim (QRS=120 ms, NYHA Il-1l1), esc 201¢)

Abraham WT et al. A Randomised Trial on Evaluate the Safety and Efficacy of CCM, JACC, 2018).



CCM vV praxi - OPTIMISER
SMA RT(FDA Approval 21.3.2019)

Heart Failure patients with NYHA I, 1l symptoms
despite optimal medical therapy

CRT-P/CRT-D CN CCM-+ICD

Ovlivneni Tri usti, externi dobijeni zdroje.
Neni dostatecné presné urcena cilova skupina.



" STIMULACE HISOVA
SVAZKU

' RTGalEGM , 7 .
Z elektrody zavedene
do Hisova svazku 4




STIMULACE HISOVA SVAZKU

TKS'cestou Hisova svazku obnovuje
a zachovava normalni elektrickou aktivaci
komor.

Data o teto stimulaci jsou prevazne z‘'malych
souboru z jednoho centra.

Zavedeni do Hisova svazku neni jednoduché
(je to mala struktura). Vetsi uspésnost
zavedeni pres katetr.

Zatim dlouhé casy zakroku a fluoroskopie .



Komplex QRS pfi spontannim rytmu
a stimulaci z ruznych mist (RV,BVP,HBP)

Figure 2: Potential of His Bundle Pacing

A Initial cardiac activation B Current pacing solutions His bundle pacing
(Narrow or broad QRS) (Never narrow QRS) solutions

MNarrow QRS Activation Ventricular
prolonged activation preserved

Activation Wentricular
moderately improved activation restored

Narrow QRS Activation Ventricular
long PR interval prolonged activation preserved
and AVD optimised

indle pacing acrass three classes of indicatior v QRS, (B) lef / ock (LBEB), and (C) long PR interval and narrow Q
(RVP) and biventricular pacing (BVF) do not completely restore narrow QRS. His bundle pacing fully maintains or restores narrow QRS and ventricular synchrony with

JRr. i o .
atrioventricular delay optimisation.

Komplex QRS pri stimulaci z Hisova-svazku muize byt uzsi nez
pri CRT




Soucasné mozné indikace
stimulace Hisova svazku

Lze indikovat primarné pro CRT

Lze indikovat jako rescue CRT pri
neuspechu zavedeni LV elektrody

Lze pouzit pro CRT u pacientu s CHSS
a BPRTw

U pacientu se symptomatickou AVB,
nebo sick sinus syndromem aAVB



WiSE — SRDECNI
RESYNCHRONIZACNI
TERAPIE S BEZDRATOVOU
ENDOKARDIALNI STIMULACI
LEVE KOMORY



WISE — indikace a popis zakroku

VétsSina pacientu byla po neuspésném
zavedeni' LK elektrody

Zavedeni elektrody (receiver) do LK cestou
a. femoralis, transmiteru do/mezizeberniho
okna nad LK, baterie do stredni axilarni cary —

podkozneé dratove propojeni s transmiterem (za
celkové anesteézie)

Zavedeni dvou zbyvajicich elektrod.a PM/ICD
Z podklicku

Nutnost pulro€éni dualni antiagregacni terapie



WISE — CRT s bezdratovou
endokardialni stimulaci LK

[

Co~-implant

Co-implanted
Co-implant pacemaker or ICD

Paces the RV

Receiver electrode
length: 8.1 mm

—_

-
-
~

n

Diameter: 2.7 mm

Receiver electrode
s the left ventricle

Transmitter
synchronizes with RV pacing
pu to transmit ultrasound

energy to slectrode

Battery
owers the transmitter

Clinical response Structural remodeling Electrical remodeling

85% of patients Absolute increase in LV Shortening of intrinsic
experienced an EF by 7%, and relative QRS complex by at
improvement in clinical decrease in LV ESV of

composite score

least 20 ms in 55% of
patients

| -

Holubec T. et al-Cardiovasc Diagn Ther. 2018 Aug; 8(4): 534—537.




" TAKE HOME MESSAGE (1)

NedeIeZItejSI je spravna indikace, vyber sy ému =
a trvale optimalni|(farmako)terapie CHSS a dals'sfchf

komorbldlt s /. it

/J/"/ (i ,/’

? U pamentu S perﬁtstu;flcl flbrllam sini s I'y/Jh[ejSI
frelgvenm komor, vzdy/zvazit provedep;l resp il
trmmg ablace AV uZiu Ci ablace flbrllabe sini it

ol
295

e -

Pl"'lbyv)a mozno#tl programovanl a automatlckych
funkC| pnstro;u e 57 g, /

' 3
- J_ ’ 3 e ; - r / . /,;- vJ./

Telemonltorlng umoznu!e véasné ) zjisteni zejm. |
~ fibrilace sini ale i dalSich- arytmn (SVT, KT, KES,
SVES) a zhorsenl prlznakursrdecnlho selhani

:"

.f'

o



»Y ( 'J’; r_
2 /,

TAKE HOME MESSAGES (2)"

’
-

L
/

\A

o
it ~
/— r

__f-,,

EFE LKjako stale hlav | stratifikace pro mdfgael =z

/‘ (

Ocekavame zvys#nl v znamu MRI pri mdﬂ(acw ,/»

f"‘*’J

-; Prodlquzena zw‘btn ﬁt prlst,rOJu snizi pec/et/
’relrhplantam a nlm

)

spOJenych konﬁ:llkam / 72

vy
Efektmtu CCM HBP a WiSE a vybér pacientu proJ
“9 Je tieba ove’glt N multlcentrickych studiich '~

!’
. .
o |
. ' | 4 - ‘
| ot / ! e < 4 S 0
’ -~ | ra - 2 J e ! e 7 13 } / / » /
uris ~ | () )

P — P 1

—




.'"-'} -




-4
~e ‘ f
/Ill-l S el
. . Y
X IR
- ..ﬁ )
xA.. “~ \J B
f.. v .J m |
2 [ = =
x T Wil e~ r) y —ru!
=T e\
= T e o R D (==
S N R 5% ===
= e ————— S e e et
r | R Priltu.
. ! D) T le==t)
) R e | l==u [
S o ‘....nulll.i \ ;l.J..“‘...c ISz
— BB S
J'r \ ~— —— J- : .—Fw”wo ?
- ’ [} - -
- o P .:.., Y »
e et | G5 ey
. = N Pl M EE
ey g T e T _r. 3 A ‘._
‘}'J —u — ) .
A'II’Z - \ f “ e o _

'
'
“ — A b e
: | .'.ll
| : =8 .ra_
\— by “ .“
- -~ e 3 - -
- - #I.{IJ— ' f-llh ﬂ ~
2 PP P ;.”la e, ’ 1 .._
- e 2 .- - A Lo (. -
SR ICT - NWIERI - | 1e it
/M.l\o'a 3 /ldab.ldu JOJHAJ.,..I.ulu-.JO..Oo\I‘ .I,c\ - S .uru _. rt
R et e D £ R T T AR e L el iy
X Yo, L A L S L e R EOA ] T G | =ity )
’la J.ﬂ JJ.’.A(. -M'r f.’“‘blm.o. Y '.‘.- - Jq ..'/. :’ /\O\l’r 4 | J_ .d.."!..
e «k-ebm o e 5 N -, 5 Ay Doe b g
o Sr N (e ) S e | SR N TR IR o "l..__ hals
-1 B S e 2 A VAR N T D St D B N .
TG S o LT MRS e s L e e s,
e, B LGRS 2GR SR R B S L by fo O e e
TR A & T N e RN ) :
;“)\.r',- BN AN . f. " i'll . qﬂ . . )P‘,h, #-’.'l - -’-"‘lﬂ"n,.u.ﬂ s
= s = 8 D P l‘ » - An\\ .J.l |/\| 'y -~ .
= .JO{ V. - / vl“: '..f.a. -'~ u- ¢ Jfln.’ «so 1 n ~ o !

e
i
J
P
r
,¢
4
3
1
7
0"\.
a'r
.f'
” )'3 ~\
“
.
’
a0

.
L
xf
'



-4
~e ‘ f
/Ill-l S el
. . Y
X IR
- ..ﬁ )
xA.. “~ \J B
f.. v .J m |
2 [ = =
x T Wil e~ r) y —ru!
=T e\
= T e o R D (==
S N R 5% ===
= e ————— S e e et
r | R Priltu.
. ! D) T le==t)
) R e | l==u [
S o ‘....nulll.i \ ;l.J..“‘...c ISz
— BB S
J'r \ ~— —— J- : .—Fw”wo ?
- ’ [} - -
- o P .:.., Y »
e et | G5 ey
. = N Pl M EE
ey g T e T _r. 3 A ‘._
‘}'J —u — ) .
A'II’Z - \ f “ e o _

'
'
“ — A b e
: | .'.ll
| : =8 .ra_
\— by “ .“
- -~ e 3 - -
- - #I.{IJ— ' f-llh ﬂ ~
2 PP P ;.”la e, ’ 1 .._
- e 2 .- - A Lo (. -
SR ICT - NWIERI - | 1e it
/M.l\o'a 3 /ldab.ldu JOJHAJ.,..I.ulu-.JO..Oo\I‘ .I,c\ - S .uru _. rt
R et e D £ R T T AR e L el iy
X Yo, L A L S L e R EOA ] T G | =ity )
’la J.ﬂ JJ.’.A(. -M'r f.’“‘blm.o. Y '.‘.- - Jq ..'/. :’ /\O\l’r 4 | J_ .d.."!..
e «k-ebm o e 5 N -, 5 Ay Doe b g
o Sr N (e ) S e | SR N TR IR o "l..__ hals
-1 B S e 2 A VAR N T D St D B N .
TG S o LT MRS e s L e e s,
e, B LGRS 2GR SR R B S L by fo O e e
TR A & T N e RN ) :
;“)\.r',- BN AN . f. " i'll . qﬂ . . )P‘,h, #-’.'l - -’-"‘lﬂ"n,.u.ﬂ s
= s = 8 D P l‘ » - An\\ .J.l |/\| 'y -~ .
= .JO{ V. - / vl“: '..f.a. -'~ u- ¢ Jfln.’ «so 1 n ~ o !

e
i
J
P
r
,¢
4
3
1
7
0"\.
a'r
.f'
” )'3 ~\
“
.
’
a0

.
L
xf
'



Competitor Comparison?
BSC will offer the most options & largest battery

O OVERVIEW - OWHERE QWHEN @ HOW

BSC St. Jude Medtronic
MultiSite Pacing? Multipoint Pacing® | Multiple Point Pacing*

Standard Vectors s e N
- Multisite Vectors ,,AtfgoB’J :

Independent
T LA Sk Cathodes
Timing Offsets 0-50ms
\
, #
Automatic /
.Programming None

Recommendation ; :

Pacing | . /
Configurations _-_ i

sBoston Scientific offers the most options for-vectars and offsets
sEndural.ife battery-altowsyouto optimize the patient, not the battery

L Information for Claria excerpted from the EU technical manual published by Medtronic.,

2 Information foratica 5/7 excerpted from the-EU technical manual published by Biotranik.

% Information for\Quadra Assura MP excerpted from the EU technical manual published by St. Jude
Medical.



Clinical Impact

O OVERVIEW - OWHERE QWHEN @ HOW

*Tomassoni 2016 study showed overall multipoint pacing showed no benefit, but
patients who-were programmed with wide electrical spacing and short timing-offset-
achieved an 87% response rate. '

Zanon 2016 | The MPP.IDE Trial

Tomassoni 2016

‘Other Studies 87% response rate

< 30 mm separation

> 30 mm separation and TD > 5 Msec

> 30 mm separation and TD @ 5 Msec

Total / Response

Tomassoni et al. 2016 HRS Late Breaker Presentation. Safety and Efficacy of
MultiPoint Pacing'in CRT Therapy:-The MPP IDE Trial.



Heart Fallure Sensor Suite

@ O HEART FAILURE MANAGEMENT REPORT

Heart Fallure Sensor|Suite

«Our new, heart failure suite of diagnostic tools help you take a multifactorial
approach to'treating patients—by leveraging all of these sensors at once;-our
reports deliver more accurate results that help you make more informed.decisions.

New to Resonate Platform ® Unique to BSC Legacy Trends

Respiratory Rate

Heart Rate Variability
(SDANN)

a
>
o
®

|.§|

"3 ©|APSCAN

Daily Heart Rate
AT/AF Burden

Weight

> N ]

Blood Pressure Activity Level

N\
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Advanced Quadripolar Technology

ATTAINTM PERFORMA™ QUADRIPOLAR LV LEAD

"

. Approved for 1.5T and 3T MRI " - ~ !
485 3rlead shapes for varying patient anatomies N \%\ |
~» The only quadripolar lead with| steroid on all é/ i %

, ST EIEE L e

electrodes for low chronic pacing thresholds, /ég >y
also’in bdsal positions3

. Short bipolar spacing to reduce phrenlc nerve

. stimulation occurrencel 2

lllustration of Equal electrode spacing with larger

lllustration of Short bipolar spacing with smaller
electrical field, phrenic nerve stimulated.

electrical field, phrenic nerve not stimulated.

L Biffi M, et al. Circ Arr'Hythm Electrophysiol. 2012;5:815-820.

2 Crossley GH, Biffi M, Johnson WB, et al. A Novel Quadripolar Lead with Narrow-Spaced Bipole Allows for Effective
LV Pacing While Avoiding Phrenic Nerve Stimulation — Attain Performa LV Lead Study Primary Results. AHA
November 2014 Poster Session APS.506.01 Heart Failure Issues in Clinical Outcomes.

3 Tomassoni G, et al. J Cardiovasc Electrophysiol. 2013;24:449-456.

Amplia MRI™ Quad SureScan™ CRT-D Customer Presentation



Stroke

28% vs. 0.5%
(non-CRT vs. CRT)
patients undergo an
MRI within 3 days of
stroke or TIA
diagnosis.!

Back Pain

16% vs. 0.2%
(non-CRT vs. CRT)
patients undergo an
MRI within 30 days of
back pain diagnosis.!
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Amplia MRI™ Quad-SureScan™

CRT-D Customer Presentation

heart failure.?

Joint Pain

12% vs. 0.2%
(non-CRT vs. CRT)
patients undergo an
MRI within 30 days of
joint pain diagnosis.1
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