Zhorsuje nutnost implantace
trvalého kardiostimulatoru osud
nemocnych po transplantaci

srdce ?

Lefflerova K2, Malek I, Melenovsky V., Pirk 72,
Sedlacek K2, Kautzner J*

1 Klinika kardiologie, IKEM, 2 Kardiocentrum, IKEM,

INSTITUT KLINICKE A EXPERIMENTALN{ MEDICINY -
KLINIKA KARDIOLOGIE n II§,IE



Transplantace srdce (OTS) vyznamne
zmenila léecebnou strategii terminailniho
stadia srdecniho selhani

Prezivani po TxS IKEM
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Krivka dlouhodobého prezivani po OTS
V IKEM 1984-2014
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Technika transplantace srdce

V soucasnosti se pouziva pouze metoda OTS

Pliivodni metoda byla vyvinuta ve Stanfordu
a pouzita i v Kapském Méste:

Biatrialni technika - z prijemcova srdce je
zachovana zadni sténa levé i praveé sineé (
sutura je provadéna v oblasti sini, plicnice a

aorty)
Bikavalni technika - prava sin darce je
ponechana, sutury jsou provadény v oblasti

horni a dolni duté zily o
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Biatrialni (Shumway ) technika

7
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Vyhodou bikavalni techniky, které dava
prednost vétsina pracovist/, je
zachovani geometrie pravostrannych
srdecnich oddil(i a sinus.uzlu se
snizenim rizika supraventrikularnich
arytmii. Vykon vsak trva déle a je
prodlouzena doba ischémie.
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Srdecni step je vystaven rade
nepriznivych vlivli. Sympaticka
denervace, ischemické poskozeni
sinusovéeho uzluy, ischemie vlastniho
stépu a ucinek lékili jsou nejcastejsi
priciny posttransplantacni bradykardie.
Implantace trvalého kardiostimulatoru
(TKS) je obvykle indikovana u
nemocnych, kde pretrvava bradykardie
a je spojena se symptomy. Implantace
TKS je uvadéna u 4-29% nemocnych

po OTS.
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Reliable but ...

i

Cumulative ii ofc at six months’

All(n = 5918)

Any complication
Any major complication

Any minor complication

562 (9.5;8.7-102)
329 (5.6;5.0-6.1)
250 (4.2;3.7-47)

Major complications

Lead related re-intervention V
Infection

Localinfection

Systemic infection/endocarditis v
Pneumothorax requiring drainage g
Cardiac perforation v

No intervention

Intervention®

Pocket revision because of pain

143 (24, 2.0-2.8)
49 (0.8; 0.6-1.1)
22 (0.4;0.2-0.5)
27 (0.5;0.3-0.6)
51(0.9; 0.6-1.1)
38 (0.6;0.4-0.8)
21 (0.4;0.2-0.5)
17 (0.3; 0.2-0.4)
25 (0.4; 0.3-0.6)

Generator-lead interface problem with re-intervention V 7(0.1;0.0-02)

Haematoma requiring re-intervention
Other®

Minor complications
Haematoma®
Wound infection treated with antibiotics

Pneumothorax conservatively treated v

Lead dislodgement without re-intervention (4

10(02;0.1-03)
16 (03;0.1-04)

138 (2.3; 1.9-2.7)
69 (1.2;0.9-1.4)
39 (0.7;05-0.9)
10 (0.2; 0.1-0.3)

New implant
(n = 4355)

432(9.9;9.0-10.8)
253 (5.8, 5.1-6.5)
189 (4.3,37-4.9)

120 (2.8;23-3.2)
24 (0.6; 0.3-0.8)
10(0.2,0.1-0.4)
14(0.3;,02-0.5)
45 (1.0,07-1.3)
35 (0.8 0.5-1.1)
18(0.4,02-0.6)
17 (0.4,02-0.6)
10(0.2,0.1-0.4)

3(0.1:00-0.1)
9(0.2:01-0.3)
16 (0.4,02-0.5)

104 (2.4, 1.9-2.8)
47 (1.1,08-1.4)
32(0.7,05-1.0)

9(0.20.1-0.3)

Generator replacement Upgrade/ lead

(n = 1136)

67 (5.9;45-7.3)
40 (3.5:24-4.6)

30 (2.6;1.7-3.6)

10 (0.9;0.3-1.4)
17 (1.5;0.8-2.2)
8(0.7;02-1.1)
9(0.8;0.3-1.3)
0
0
0
0
9(0.8;0.3-1.3)
4(04,00-0.7)
1(0.1;00-0.3)

20 (1.8;1.0-2.5)
12 (1.0;05-1.7)
0
0

revision (n = 427)

63 (14.8,114-18.1)

36 (84;58—11.1)
31(7.3;48-97)

13 (3.0;1.4-4.7)
8(1.9;06-32)
4(1.0;00-19)
4(09;00-19)
6(14,03-25)
3(0.7;00-1.5)
3(0.7;00-1.5)
0
6 (14,03-25)

14 (3.3;:1.6-5.0)
10 (2.3;0.9-3.8)
7 (1.6;04-2.8)
1(0.2;00-07)

Kirkfeldt, R. E.. J. B. Johansen. et al. (2014). "Complications after cardiac implantable electronic device implantations: an analysis of a complete. nationwide

cohort in Denmark." Eur Heart J 35(18): 1186-1194,
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Cilem predlozené studie je analyzovat

cetnost a spektrum klinickych komplikaci
implantace TKS po OTS v Kardiocentru IKEM

- zda nutnost implantace trvalého
kardiostimulatoru zhorsuje osud nemocnych
po OTS
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Metody

Byla zhodnocena databaze OTS, Iékarské zpravy
a implantacni protokoly u vsech nemocnych,
kteri podstoupili v IKEM de novo OTS ( n =1077,
priumérny vék 48+8 let, 193 Zen) v obdobi
I1/1984 — X11I/2016. Biatrialni chirurgicka
technika OTS byla uzivana do roku 1993, od té
doby je pouzivan bikavalni pristup.
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Vysledky

61 nemocnych po OTS (5.7%) bylo indikovano k
implantaci TKS — priimérny vék 54+8 let, 11 Zen —

19%
Sick sinus syndrom predstavoval indikaci u 9 pts

(15.6%) —u vsech 4 nemocnych operovanych
biatralni technikou

AV prevodni porucha byla indikaci u 48 pts
(78.6%) - u 37 nemocnych byl TKS implantovan
casneé (7-49 den po OTS)

U 2 pts (3.4%) byla indikaci TKS synkopa a
raménkova blokada

U 2 nemocnych (3 4. %) byl implantovan BiV EDI IQE
za 7 , resp.24 mésicl po OTS) KLinika KARDIOLOGIE




Implantovany system

Typ Pocet
implantovaného |nemocnych

pristroje

PM1Drezim AAI 1
PM 1D rezim VVI )
PM 2D rezim DDD 48

ICD 2D rezim DDD 1

ICD rezim BiV 2 cinica karoiotocrs [l UF



Vysledky

- Nebyla zaznamenana zadna zavazna
infekcéni komplikace vyzadujici
chirurgickou revizi

- Nebyl zaznamenan pneumothorax,
perforace elektrodou, ani nutnost revize
pro hematom

- U 2 nemocnych doslo k poruse komoroveé
elektrody s nutnosti implantace nove ( po
13 respektive 84 mesicich )
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Vysledky

Priimérna doba sledovani 114 mésicli
(rozmezi 10- 372 mésicli )
Preziva 32 nemocnych (9 zen)

U 17 nemocnych se uplatnuje ve 100%
komorova stimulace ( bez nahradniho

rytmu)
U 3 nemocnych se uplatnuje sinova
stimulace (97..92..72%)

U 12 nemocnych se stimulace uplatnuje v
rozmezi 1- 34%
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Vysledky

 Z celého souboru 1077 pacientti, u kterych
byla provedena OTS, preziva 547
nemocnych ( 51%), z 61 nemocnych po
OTS, kterym byl implantovan trvaly
kardiostimulator, preziva 32 nemocnych
( 52%). Zadny z nositelt trvalého
kardiostimulatoru nezemrel na komplikace
souvisejici s implantacnim vykonem.
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Zavery

- Implantace trvalého kardiostimulatoru
nebyla u nemocnych po OTS spojena s

NNy

vyssim vyskytem komplikaci

- Nase vysledky ukazuji, ze nutnost
implantace trvalého kardiostimulatoru
neovliviuje negativne osud nemocnych po
transplantaci srdce.
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CLINICAL HEART TRANSPLANTATION

Outcome of Heart Transplants 15 to 20 Years Ago: Graft Survival,
Post-transplant Morbidity, and Risk Factors for Mortality

Jean C. Roussel, MD,*" Olivier Baron, MD,*" Christian Périgaud, MD,*” Philippe Bizouarn, MD,*
Sabine Pattier, MD,*? Oussama Habash, MD,*" Antoine Mugniot, MD,* Thierry Petit, MD,”
Jean L. Michaud, MD,*" Marie Francoise Heymann, MD,” Michele Treilhaud, MD P

Jean N. Trochu, MD, PhD.” Jean P. Gueffet, MD,”¢ Guillaume Lamirault, MD,”<

Daniel Duveau, MD,*" and Philippe Despins, MD*"

Objectives:  The study was conducted to determine the long-term outcome of patients who underwent heart
transplantation 15 to 20 years ago, in the cyclosporine era, and identify risk factors for death.

Methods: A retrospective analysis was done of 148 patients who had undergone heart transplantation
between 1985 and 1991 at a single center. Operative technique and immunosuppressive treatment
were comparable in all patients.

Results: Actuarial survival rates were 75% (n = 111), 58% (n = 86), and 42% (n = 62) at 5, 10, and 15 years,
respectively. The mean follow-up period was 12.1 = 5.6 years for patients who survived more than
3 months after transplantation (n = 131). The major causes of death were malignancy (35.8%) and
cardiac allograft vasculopathy (24.7%). No death related to acute rejection was reported after the
first month of transplantation. Graft coronary artery disease was detected on angiography in 66
(50.3%), and 7 (5.3%) had retransplantation. Malignancies developed in 131 patients (48.1%),
including skin cancers in 31 (23.6%), solid tumors in 26 (19.8%), and hematologic malignancies in
14 (10.6%). Severe renal function requiring dialysis or renal transplantation developed in 27 patients
(20.6%). By multivariable analysis, the only pre-transplant risk factor found to affect long-term
survival was a history of cigarette use (2 << 0.0004).

Conclusions: Long-term survival at 15 years after cardiac transplantation remains excellent in the cyclosporine
era. Controlling acute allograft rejection can be achieved but seems to carry a high rate of cancers
and renal dysfunction. History of cigarette use affects significantly long-term survival in our study.
J Heart Lung Transplant 2008;27:486-93. Copyright © 2008 by the International Society for Heart
and Lung Transplantation.
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Mean = SD or

No. (%)
Baseline characteristics (n = 148)
Recipientrelated factors
Age at transplant, years 49 +12.7
Sex, M/F 131/17
Smoking history 51 (34.4)
Diabetes 9 (6)
Cancer 9 (6)
Previous sternotomy 21 (14.2)
Mean waiting time, days 50.2 = 51
Preoperative hemodynamic variables
Mean pulmonary artery pressure, mm Hg 31.4 =10
Pulmonary vascular resistance, WU 24 1.4
Pulmonary capillary wedge pressure, mm Hg 229 =95
Cardiac index (Liter/min/m?) 22+ 0.6
Donor-related factors
Donor age, years 28.8 + 9.3
Donor sex, male 123 (83.1)
Sex mismatch 34 (23)
Ischemic time, min 1399 = 38
HLA mismatch 45+ 1

HLA, human leukocyte antigen; SD, standard deviation.

Causes of late death (> 1 month)

Total, % (No.)

Cancers

Graft coronary artery disease
Non-specific graft failure
Infection

Cerebrovascular

Medication non-adherence
Others*

Total

35.8 (29)

100 (81)

*Pulmonary fibrosis, traumatic injury, renal failure, mesenteric ischemia, etc.
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Applied Cardiopulmonary Pathophysiology 15: 256-271, 2011

Arrhythmia post heart transplantation
Rufus Baretti, Birgit Debus, Bai-song Lin, Yu-Guo Weng,
Miralem Pasic, Michael Hiibler, Onnen Grauhan, Christoph

Knosalla, Michael Dandel, Dagmar Kemper, Nicola Hiemann,
Hans Brendan Lehmkuhl, Roland Hetzer

Deutsches Herzzentrum Berlin, Germany

Analyza 150 konsekutivnich nemocnych, u kterych byla
provedena OTS v obdobi VII/1998- XII/2000
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End POD POW POM POY

Rhythm “:I;P 1 2 | 3 | 1 2 | 3 1 6 | 1

SR 83 67 69 68 78 89 94 100 101 a7
- Bradycardia e a8 8 2 1 0 0 0 0 0

Instable SR 14 16 20 17 12 9 5 1 0 0

Supraventricular 3 3 2 0 1 1 4 1 0 0

tachycardia

Ventricular 21 23 20 19 a i) 3 4 1 4

rhythm

Atnal fibrillation 2 4] 13 23 22 18 9 4 2 0
- Asystole / 12 11 4 3 4 1 1 1 1 0

PM dependency

VES 3 11 4 3 2 1 1 2 0 0
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Type of arrhythmia n Yo"
AV Block 1l 26 17
SVES 26 17
SVES plus AV Block 1l 10 7
Asystole / PM dependency f o
Complex VES 30 20

Applied Cardiopulmonary Pathophysiology 15: 256-271, 2011
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Lécba pooperacni bradykardie

Post operative
Bradycardia
HR <90

Temporary
Persistent epicardial Sustained
asymptomatic pacing symptomatic
bradycardia)/ bradycardia
IV inotropes Evaluate for
Isoproterenol Reiection
Theophylline siecit
Terbutaline EMB
Persistent
asymptomatic
bradycardia

Late onset
symptomatic
bradycardia

Haemodynamic
compromise or
LV Dyfunction

Yes

Consider
pacemaker

Permanent

Bradycardia
: pacemaker

resolved

implantation# implantation

Thajudeen A et al, J Am Heart Assoc, 2012

EMB for rejection
Angiography*

Rule out drug
effect

'

Permanent
pacemaker

implantation
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3487371/figure/fig01/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3487371/figure/fig02/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3487371/figure/fig02/

4 Indikace ke kardiostimulaci ve
specifickych klinickych situacich

Kardiostimulace po kardiochirurgickém vykonu, perorisnni
implantad aortdlni chlopné a transplantad srdce

Daporudeni

1) AV blokdda vyidiho stupné a kompletni
AV blokada po kardischirurgickém wykonu

a TAVI. Je doporufeno klinicke shedovdni
trvajici a2 sedm dni s cilem zjistit, zda je
porucha rytmu pfechodnd & ustoupi. Aviak

v plipadé kompletni AV blokady s pomalym
nahradnim rytmem miZe byt doba klinického
sledovdini zkraceng, protofe cbnoveni vedeni
vzruchu neni pravdépodobné.

Kardiostimulace po kardiochirurgickém vykonu, perkutdnni
implantad aortdlni chlopné a transplantad srdce — pokadovani

2} Dysfunkce sinusowvého uzlu po
kardiochirurgickém wywkonu a transplantaci
srdce. Je doporufeno klinické sledowvani od
péti dni do nékolika tydnd s cilern zjistit, zda
porucha rytmu ustoupi.

3} Chronotropni inkompetence po transplantad
srdce. Trvald kardiostimulace by méla byt
avaZowvana v pozdnim potransplartadnim
obdobi pro chronotropni inkompetenci
snifujici kvalitu Hvota.
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EKG J.S. — SICK SINUS SYNDROM- OTS R.1984, PM IMPLANTOVAN R.2002

Sekava, Fudolf D 3605157002 2B-MAY-2004 11:02:40 IEEM
1 5-MAY-1936 (T8 y1) Vent. e 58 BPFM ATERIAL FIERII L ATION WITH SLOW VENTRICULAR RESPONSE WITH A COMPETING FMUNMCTIONAL
Male PR interval - ms PACEMAEER

JB.S duration 104 mes MNCOOMPLETE RIGHT BUNDLE BEAMNCH BLOCE
Bioom: %@T{ A2WE S mes ABMNORMAT ECG
Loc:52 ~T s * -1z 44

WHEN COMPARFED WITH ECG OF 28-MAY-2014 1101,
ATRIAL FIERILIATION HAS REPI_ACED SINIIS RHY THM
VENT. RATE HAS DECREASED BY 54 BFM

. KONSPECTFIC T WAVE ABNOBMATITY NO LONGEE. EVIDENT IN INFERIOE. LEADS
Techmcian: KONSPECTFIC T WAVE ABNOBMATITY, IMPROVED IN ANTEROLATERAL ILEADS
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Ekg K.S.— POKROCILA AV BLOKADA PRVNI DEN PO OTS, PM IMPLANTOVAN 11.DEN
PO OTS

Stipsky, Farsl ID:5811220052 OB-TAN-2007 06:38:44 IEEM
I-NOV-1958 (48 y1) Vent. rate 141 EBPFM UNDETERMINED FEHY THM
Male PR interval Y oms LEFT AXIS DEVIATION
14 ms RIGHT BUNDLE BRANCH BLOCE

Room: gl‘ﬂ%Tl: 246378 ms T WAVE ABNORMALTTY, CONSIDER INFERIOR ISCHEMIA
Lacl B-T ames *-n 20 ABNORMAL ECG

W0 FREVIOUS ECGS AVATLABLE

WO FEEVIOUS ECGS AVATLABLE

Test ind-

Refeared by: Confirmed By: ANDEEA STEFANOVA

A i %l Pl Y 19 S
M\JW”\/“"\W""\

e e e |
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@ European Heart Journal (2013) 34, 2281-2329 ESC GUIDELINES
EUROPEAN doi:10.1093/eurheartj/eht150

SOCIETY OF
LA R CHOLOG Y @

2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy

The TaskForce on cardiac pacing and resynchronization therapy of the
European Society of Cardiology (ESC). Developed in collaboration
with the European Heart Rhythm Association (EHRA).

Authors/Task Force Members: Michele Brignole (Chairperson) (Italy)*,

Angelo Auricchio (Switzerland), Gonzalo Baron-Esquivias (Spain), Pierre Bordachar
(France), Giuseppe Boriani (Italy), Ole-A Breithardt (Germany), John Cleland (UK),
Jean-Claude Deharo (France), Victoria Delgado (Netherlands), Perry M. Elliott (UK),
Bulent Gorenek (Turkey), Carsten W. Israel (Germany), Christophe Leclercq
(France), Cecilia Linde (Sweden), Lluis Mont (Spain), Luigi Padeletti (Italy),

Richard Sutton (UK), Panos E. Vardas (Greece)

ESC Committee for Practice Guidelines (CPG): Jose Luis Zamorano (Chairperson) (Spain), Stephan Achenbach
(Germany), Helmut Baumgartner (Germany), Jeroen ). Bax (Netherlands), Héctor Bueno (Spain), Veronica Dean
(France), Christi Deaton (UK), Cetin Erol (Turkey), Robert Fagard (Belgium), Roberto Ferrari (ltaly), David Hasdai
(Israel), Arno W. Hoes (Netherlands), Paulus Kirchhof (Germany/UK), Juhani Knuuti (Finland), Philippe Kolh
(Belgium), Patrizio Lancellotti (Belgium), Ales Linhart (Czech Republic), Petros Nihoyannopoulos (UK),

Massimo F. Piepoli (Italy), Piotr Ponikowski (Poland), Per Anton Sirnes (Norway), Juan Luis Tamargo (Spain),
Michal Tendera (Polandy Adarm Torbhiclad i Polandy Williarm Wiine (Belaiumy Stenhan Windecker (Switzerland),
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KRIVKA DLOUHODOBEHO PREZIVANI
NEMOCNYCH PO OTS V IKEM (1984-2014)
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POCET TRANSPLANTACI NA 1 MILION
OBYVATEL
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Chest X-ray of 1.S. — male, born 1936
HTX performed 23.10.1984 — BA technique
PM implanted 24.09.2002 for diagnosis of sick sinus
syndrom - ( AAI)
(he is one of 10 longest surviving pts all over the world)




Bikavalni technika

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY IK|_E
KLINIKA KARDIOLOGIE M



Chest X-ray of K.S. — male, born 1958
HTX performed 07.01.2007 — BC technique
PM implanted 18.01.2007 for diagnosis of high degreee of AV block (
DDD)

EXPERIMENTALNI MEDICINY ad
ARDIOLOGIE n II§/IE



ECG of K.S. with VAT stimulation
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ECG of 1.S. with atrial stimulation

Sekava, Rudolf ID:360515/002 21B-MAY-2004 11:01:23 IKEM
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PreZivani po TxS |IKEM

1/1984 — 12/2014
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ISHLT: vsichni:
1 rocni 2002-2008: 84%

1 rok 82%, 5 let 69%, median 11 let ( zijici>1.rok median 14 let)
2009-2013:86%

l r
"

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY

KLINIKA KARDIOLOGIE

n IKE
M



Transplantace srdce IKEM 2015

xS n= 46
muzi n= 34 (74%)
zeny n= 12 (26%)
+ TxS ditete n=1 (vek:2 roky, KC FNM)
zemreli n=5 (10,8%)
do 30 dnl n=3 (6,5%)
> 30 dn n=2 (4,3%)
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Zaver

e Casna mortalita po OTS do 30 dnil byla 6,5%
mortalita >30 dnu byla 4,3 %.

e Celkova 1 rocni mortalita po OTS v roce 2015

byla 10,9%, tedy mirné vyssi nez v roce 2014 (8%),
ale je srovnatelna s predchozim 10 letym obdobim
v IKEM, kdy kolisala mezi 6-11%.
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