Akutni srdecni selhani v dobe
mechanickych podpor
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Definice
N

e Srdecni selhani: abnormality v srdecni
strukture nebo funkci, jejichz vysledkem je
neschopnost srdce zajistit dostatecny prisun
Kysliku tkanim pri normalnich plnicich tlacich

e kardiogenni sok je klinicky stav, vyplyvajici
z organove hypoperfuze (nejcasteji
hepatorenalni selhani) v dusledku srdecCni
dysfunkce.

e 50 000 umrti rocné na HF v USA (vetsinou
terminalni stav CHSS) Kongres CSIM Ostrava 12.6.2014



Epidemiologie srdec¢niho selhani:
—

e 1-2% dospéelé populace, = 10% starSich 70
let

e Systolicka dysfunkce - 50%
- koronaropatie pricinou 2/3 selhani
- ostatni — myokarditidy, KMP alkoholicke, po
chemoterapii, ,idiopaticke”

e Diastolicka dysfunkce
- casteji vyssi vek, zeny, obezni
- hypertense, arytmie
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bez klinickych znamek srdecniho selhavani
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Mortalita

6%

chripky na plicich, S3 cval a zvyEena naplf krénich 2l 17%

viyladreny akutni plicni edém

38%

kardiogenni Sok, hypotenze (systolicky krevni tlak

=90mmHg, znamky periferni vazokonstrikce (oligurie, 81%

cyanoza, pot)
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Terapie CHSS

Medikamentosni: ACE, betablokatory, blokatory
mineralokortikoidni/aldosteronové osy
(spironolactone,eplerenone)

neprokazana ucinnost u HF-PEF

diuretika u kongestivniho selhani

antiarytmika, antikoagulantia,

antihypertensiva

Nechirurgicka: ICD, resynchronizacni terapie, PM,
ablace A-V prevodu

Chirurgické: MCS, HTx Kongres CSIM Ostrava 12.6.2014



Terapie akutniho
srdecniho selhani

Diuretika
*Vasodilatatory
*Kyslik

*Opiaty
*Inotropika
NIV

Eliminacni metody

‘MCS
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Terapie akutniho srdecniho selhani

ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2012

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2012 of the European Society of Cardiology.
Developed in collaboration with the Heart Failure Association (HFA)

of the ESC Suspected acute heart failure

History/examination
(including blood pressure and respiratory rate)

Chest X-ray ECG
Echocardiogram or NP (or both) Oxygen saturation
Blood chemistry Full blood count
. Ventilation/ Life-threatening Blood pressure Acute Acute
Simultaneously systemic arrhythmia/ <85 mmHg coronary mechanical
assess for oxygenation bradycardia’® or shock* syndrome® cause/severe
inadequate’” valvular disease®
| | | | |
¥ ¥ ¥ ¥ \d
* Oxygen * Electrical * Inotrope/ * Coronary * Echocardiography
Urgent « NIV cardioversion vasopressor reperfusion * Surgical/
action *ETT and * Pacing * Mechanical * Antithrombotic percutaneous
if present invasive circulatory therapy intervention
ventilation support
(e.g. IABP)
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Srdecni selhani x MCS
Historie

e ECC od 60. let — operace na otevieném srdci
Postkardiotomické selhani
- od 70. let vyvoj implantabilnich MCS
- v 90. letech ambulantné pouzitelné MCS

e impl. ze sternotomie/thorakotomie

- extrakorporalni pulzatilni systémy Abiomed, Thoratec, ExCore....
- intrakorporalni pulzatilni Thoratec

- extrakorporalni centrifugalni pumpy Biomedicus, CentriMag —
Levitronix, TandemHeart,

- intrakorporalni centrifugalni HeartWare, Levacor, DuraHeart...
- intrakorporalni axialni pumpy Heart Mate Il, Incore, Jarvik

TAH — total artificial heart

Kongres CSIM Ostrava 12.6.2014



Srdecni selhani x MCS
Historie

e Perkutanni implantace
- IABC (zjm. u ICHS, hypertrofickych KMP)
- centrifugalni TandemHeart (v.femor., transseptalné do I. sinég,
do kontralat. a.femor.)
- axialni Impella 2.5 a Impella 5.0 (do Ao chlopné)

e ECMO oboustranna podpora obéhu + oxygenator

Kardiogenni sok : ECMO
jednoducha a rychla implantace
oboustranna podpora

prutok az 7l/min

mobilni

cena

v
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Vysledky OHTx u pacientu na MCS
o

) i i ., 2007 2012
e Retrospektivni metaanalyza 12 studii N N
. _ , Any life support 929(48.6 1276
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e \/etSi centra — stejné vysledky asdlsfdevice
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e Dalsi rizikove faktory — Casovy Right ventricular 88 4.6 53 2.6
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I entilator . .
lepSi vysledky), DKMP, Extra corporeal 15 0.8 18 0.9
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American Journal of
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Transplant Recipients



Vysledky OHTx u pacientu na MCS
o

) i i ., 2007 2012
e Retrospektivni metaanalyza 12 studii N % N %
v v s . , Any life support 929 48.6 1276 62.7
e \etsi centra — Stejne VyS|ed ky Intravenous Inotropes 829 736
. o - - Left ventricular 421 124
e Registry — MSP - rizikovy faktor assist device
D Iv, . k ’ f k v ’ Intra aortic balloon pump 136 7.1 120 59
e Dalsi rizikove faktory — Casovy Right ventricular 88 4.6 53 2.6
interval mezi MSP a TS (nad 1 mésic  asistdevice o ae a0 1o
vs s entilator . .
lepSi vysledky), DKMP, Extra corporeal 15 0.8 18 0.9
AR membrane oxygenation
extrakorporalni MSP e S o4 5 oo
Urban M, Interact CardioVasc Thorac Surg, 2011 Prostaglandins 101 100
American Journal of
Transplantation

Organ Procurement and
Transplantation Network
and Scientific Registry of
Transplant Recipients



Vysledky OHTx u pacientu na MCS
o

., i ., 2007 2012
e Retrospektivni metaanalyza 12 studii N % N %
v v s . , Any life support 929 48.6 1276 62.7
e \etsi centra — Stejne VyS|edky Intravenous Inotropes 829 43.4 736 36.2
. o - - Left ventricular 421 22.0 724 356
e Registry — MSP - rizikovy faktor assibtidevice
D Iv, . k ’ f kt v ’ Intra aortic balloon pump 136 7.1 120 5.9
o aisl riZikove i1a Ory — CaSOvy Right ventricular 88 53
interval mezi MSP a TS (nad 1 mésic  asistdevice o ae o0 1o
T entilator : .
lepSi vysledky), DKMP, Extra corporeal 15 0.8 18 0.9
AR membrane oxygenation
extrakorporalni MSP e S o4 5 oo
Urban M, Interact CardioVasc Thorac Surg, 2011 Prostaglandins 101 100

American Journal of
Iransplantation

Organ Procurement and
Transplantation Network
and Scientific Registry of
Transplant Recipients



Vysledky OHTx u pacientu na MCS
o

) i i ., 2007 2012
e Retrospektivni metaanalyza 12 studii N % N %
v v s . , Any life support 929 48.6 1276 62.7
e \etsi centra — Stejne VyS|edky Intravenous Inotropes 829 43.4 736 36.2
- 0 ¢ o Left ventricular 421 22.0 724 356
e Registry — MSP - rizikovy faktor assist device
D Iv, . k ’ f kt v ’ Intra aortic balloon pump 136 7.1 120 59
e DalSI riZikove 1aKiory — casovy Right ventricular 88 4.6 53 2.6
interval mezi MSP a TS (nad 1 mésic  assistdevice
lan&i wweladky)y NKMD ventilator h 20
IOl VYOITUNY ), LIINIVIT, Extra corporeal 15 03 18 U9
AR membrane oxygenation
extrakorporalni MSP St S o c 0s
Urban M, Interact CardioVasc Thorac Surg, 2011 Prostaglandins 101 1T 00

American Journal of

Transplantation

Organ Procurement and
Transplantation Network
and Scientific Registry of
Transplant Recipients



Table 2. Devices Available for Short-Term MCS

Device Manufacturer Mechanism Position Duration

IABP Multiple Counterpulsation NA Days

ECMO Multiple CPB NA Days—weeks
BVS5000, AB5000 ABIOMED Pulsatile R, L, or Bilateral Weeks
Thoratec pVAD Thoratec Pulsatile R, L, or Bilateral Weeks
CentriMag Levitronix Centrifugal R, L, or Bilateral Weeks
TandemHeart CardiacAssist Centrifugal pMCS Days I
Impella ABIOMED Axial flow pMCS Days

MCS indicates mechanical circulatory support; IABP, intra-aortic balloon pump; NA, not applicable; ECMO,
extracorporeal membrane oxygenation; GPB, cardiopulmonary bypass; R, right; L, left; pVAD, percutaneous ventricular
assist device; and pMCS, percutaneous mechanical circulatory support.

Table 3. Devices Approved by the FDA for Long-Term MCS

Device Manufacturer Mechanism Position Indications Portable
Thoratec pVAD Thoratec Pulsatile R, L, or bilateral BTT, BTR Yes
Novacor World Heart Pulsatile L BTT, DT Yes
Heartmate XVE Thoratec Pulsatile L BTT, DT Yes
Heartmate Il Thoratec Axial flow L BTT, DT Yes
Abiomed TAH ABIOMED Pulsatile Bilateral BTT Yes/No
CardioWest TAH Syncardia Pulsatile Bilateral BIT Mo
Berlin EXOR Pediatric Berlin Pulsatile/pneumatic R, L, or bilateral BTT No
DeBakey Child MicroMed Continuous L BTT, BTR Mo

FDA indicates Food and Drug Administration; MCS, mechanical circulatory support; pVAD, percutaneous ventricular
assist device, R, right; L, left; BTT, bridge to transplantation; BTR, bridge to recovery; DT, destination therapy; and
TAH, total artificial heart.

Kongres CSIM Ostrava 12.6.2014




Table 2. Devices Available for Short-Term MCS

Device Manufacturer Mechanism Position Duration
IABP Multiple Counterpulsation NA Days
ECMO Multiple CPB NA Days—weeks
BV55000, AB5000 ABIOMED Pulsatile R, L, or Bilateral Weeks
Thoratec pVAD Thoratec Pulsatile R, L, or Bilateral Weeks
Levitronix Centrifugal R, L, or Bilateral

TandemHeart CardiacAssist Centrifugal pMCS Days
Impella ABIOMED Axial flow pMCS Days

MC5 indicates mechanical circulatory support; |ABP, intra-aortic balloon pump; NA, not applicable; ECMO,
extracorporeal membrane oxygenation; CPB, cardiopulmonary bypass; R, right; L, left; pVAD, percutaneous ventricular
assist device; and pMCS, percutaneous mechanical circulatory support.

Table 3. Devices Approved by the FDA for Long-Term MCS

Device Manufacturer Mechanism Position Indications Portable
Thoratec pVAD Thoratec Pulsatile R, L. or bilateral BTT, BTR Yes
Novacor World Heart Pulsatile L BTT, DT Yes
Heartmate XVE Thoratec Pulsatile L BTT, DT Yes
Heartmate Il Thoratec Axial flow L BTT, DT Yes
Abiomed TAH ABIOMED Pulsatile Bilateral BTT Yes/No
CardioWest TAH Syncardia Pulsatile Bilateral BTT No
Berlin EXOR Pediatric Berlin Pulsatile/pneumatic R, L. or bilateral BTT No
DeBakey Child MicroMed Continuous L BTT, BTR No

FDA indicates Food and Drug Administration; MCS, mechanical circulatory support; pVAD, percutaneous ventricular
assist device, R, right; L, left; BTT, bridge to transplantation; BTR, bridge to recovery; DT, destination therapy; and Kong res CS I M OStrava 1 2 6 201 4

TAH, total artificial heart.



Table 2. Devices Available for Short-Term MCS

Device Manufacturer Mechanism Position Duration
IABP Muttiple Counterpulsation NA Days
ECMO Muttiple CPB NA Days—weeks
BVS5000, AB5000 ABIOMED Pulsatile R, L, or Bilateral Weeks
Thoratec pVAD Thoratec Pulsatile R, L, or Bilateral Weeks
CentriMag Levitronix Centrifugal R, L, or Bilateral Weeks
TandemHeart CardiacAssist Centrifugal pMCS Days
Impella ABIOMED Axial flow pMCS Days

MCS indicates mechanical circulatory support; |ABP, intra-aortic balloon pump; NA, not applicable; ECMO,
extracorporeal membrane oxygenation; CPB, cardiopulmonary bypass; R, right; L, left; pVAD, percutaneous ventricular
assist device; and pMCS, percutaneous mechanical circulatory support.

Table 3. Devices Approved by the FDA for Long-Term MCS

Device Manufacturer Mechanism Position Indications Portable
Thoratec pVAD Thoratec Pulsatile R, L, or bilateral BTT, BTR Yes
Novacor World Heart Pulsatile L BTT, DT Yes
Heartmate XVE Thoratec Pulsatile L BTT, DT Yes
Heartmate || Thoratec Axial flow L BTT, DT Yes
Abiomed TAH ABIOMED Pulsatile Bilateral BTT Yes/No
CardioWest TAH Syncardia Pulsatile Bilateral BTT No
Berlin EXOR Pediatric Berlin Pulsatile/pneumatic R, L, or bilateral BTT No
DeBakey Child MicroMed Continuous L BTT, BTR No

FDA indicates Food and Drug Administration; MCS, mechanical circulatory support; pVAD, percutaneous ventricular
assist device, R, right; L, left; BTT, bridge to transplantation; BTR, bridge to recovery; DT, destination therapy; and
TAH, total artificial heart.
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V-A ECMO

.. ]
e Vyhody:

- zajisti kardiorespiracni funkce
- pfi periferni kanylaci zavedena velmi rychle
- relativné prijatelna cena
e Nevyhody:
- nutnost antikoagulacni terapie s riziky krvacivymi a
trombembolickymi, koagulopatie
- periferni zavedeni — ischemie DK
- plicni edém pri dysfunkci LKS (technicka opatreni)
- Casoveé omezena délka podpory (dny/tydny)
- obtizna mobilizace pacienta, rehabilitace
Kongres CSIM Ostrava 12.6.2014



Optimal Timing for mechanical circulatory support.

NYHA I Too “well”

IM7
IM6

IMS Optimal

IM 4
IM3

Functional Class

.

IM 2

i i o el e e e e el el B e el s Tl el el Tl .

IM 1 Too sick

Death

Time —

Peura J L et al. Circulation. 2012;126:2648-2667

e American
Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.



Indikace k zavedeni MCS
]

e Bridge-to-recovery (AlM, postkardiotomicke selhani,
myokarditida...)

e Bridge-to-transplantation (terminalni faze CHSS, zarazen na
WL)

e Destination therapy (terminalni stav, kontraindikace k TxH)

e Bridge-to-bridge (kratkodoba podpora — dlouhodoba podpora)

e Bridge-to-candidacy (tézka plicni hypertense — WL na TxH)

e Bridge-to-decision

e Podpora obéhu béhem PCI, ablacnich procedur...

Circulation Yy

Associations

Recommendations for the Use of Mechanical Circulatory Support: Device Strategies and Kong res CSIM Ostrava 1 26201 4

Patient Selection: A Scientific Statement From the American Heart Association
Jennifer L. Peura, Monica Colvin-Adams, Gary S. Francis, Kathleen L. Grady. Timothy M.



Device selection flow chart.

Advanced Heart Failure

\ Unknown OHTx Status /

Listed for OHT. Ineligible for OHT
- ki Or’_ X Acute Cardiogenic Shock \ ne |g$ o X
\

Abiomed AB5000, B¥S5000 ys

\ i Thoratec pVAD, CentriMag 7
\\ ] TandemHeart, Impella /,
«| Short Term Mechanical /’
Circulatory Support

T
N\ i I1ABP, ECMO
i
i

Abiomed AB5000, B¥S5000
Thoratec pVAD, IVAD 4 BTD e g =
HeartMate XVE, Il Recovery | Heartmate XVE, Il

v v

Long Term Mechanical Circulatory Support

/f; —3

OHTx— Possible Destination Recovery Destination— Possible OHTx

Peura J L et al. Circulation. 2012;126:2648-2667

e American
o Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.



Vysledky
-

e Dlouhodobé podpory
HeartMate XVE 52% 1 rok, 24% 2 roky (2002)
HeartMate [l 68% 1 rok, 58% 2 roky (2009)
HeartWare HVAD prezivani po 1 roce 77%BTT, 86%
DT (2012)
bez MCS (REMATCH trial) 25% 1 rok, 8% 2 roky

e Kratkodobé podpory — ECMO
43% - 54% prezivani (cca 65% pfi respiracnim
selhani)
85% u déti a 75% u dospelych u myokarditid

Kongres CSIM Ostrava 12.6.2014



Kardiogenni sok x MCS
Indikace

e Kontraindikace absolutni - komorbidity s
perspektivou doziti< 2 roky :
- pokrocila malignita,
- zavazna nekardialni hepatopatie, zim. Ci
jater,
- tezke plicni onemocneéni,
- zavazné neurologické/neuromuskularni
onemocneni
- VYSOKY vek

Kongres CSIM Ostrava 12.6.2014



Kardiogenni sok x MCS
Indikace

e Kontraindikace relativni:
- koagulopatie
- malnutrice/morbidni obezita
- predpoklad noncompliance
- porucha vedomi (kratce po KPCR)
- sepse

e ECMO:
- tezka aortalni regurgitace
- tezké onemocneni perifernich tepen
- Uraz hlavy, ICB

Kongres CSIM Ostrava 12.6.2014



Kardiogenni sok x MCS
Indikace

e Indikace
- kardiogenni sok po IM (vCetne DKS)
- postkardiotomicky sok
- akutni fulminantni myokarditida
- dekompenzovana chlopnova vada
- periproceduralni selhani pri PCI
- refrakterni maligni arytmie
- akutni dekompenzace pacienta s CHSS,
zarazeného na WL

Kongres CSIM Ostrava 12.6.2014



Diagnostika AHF x MCS
—

e EKG, koronarografie

e ECHO - TTE/TEE - systol/diastol dysfunkce,
valvulopatie, pritomnost DSS/DKS, LKS/DKS
selhani, rozméry srdecCnich oddilu, EMB

e Rtg plic

e Laborator — enzymy, renalni funkce, stupen
hepat. postizeni, koagulopatie, zanetlivé
markery (interpretace?), proBNP,

Kongres CSIM Ostrava 12.6.2014



Diagnostika AHF x MCS
—

Pravostranna katetrizace — stupen PH, TPG, event.
reverzibilita

Anamnesticka data — abusus, predpoklad
compliance, malignity, komorbidity

neurologicky status (zjm po KPR)

Percutaneous Assist Devices in Cardiogenic
Shock Complicating Myocardial Infarction

*Preklad/pfiblizeni pacienta do
specializovaného centra

A Th;_BP/ B Impella C TandemHeart D ECMO
;\\L @ﬁ *Tymové rozhodovani
; rﬁ{‘._: )

K
£

-

jz
. &
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CKTCH Brno - ECMO

Celkem 32 pacientt za 38 més. (3/2011-5/2014)

20 muzu /12 zen

56 + 9 roku (18 — 82 let)

7 DKMP/KMP, 8 OTS, 5 ICHS/AIM (v€etné DKS), 1 PE, 9 postkardiotomickych,
1x po LVAD, 1x ARDS,

Vysledky:

15 pacientu prezilo / 17 pacientu zemrelo - 47% preziti

-0OTS 4

- Recovery 7 (2 na WL)

- Dlouhodoba MCS 3

Komplikace:

reoperace 9 pacientl (3x krvaceni, 4x malpozice kanyly/ischemie DK, 6x z
jinych pricin)

CMP ischemicka 2x, CMP hemorhagicka 1x

Kongres CSIM Ostrava 12.6.2014



Zaver
o]

e MCS terapeuticka alternativa CHSS/AHF

e Priciny AHF rozdilné

e \V Casné fazi je velmi obtizné posoudit

prognozu

e Prehodnocovani v prubéhu terapie MCS

e Tymova spoluprace

e Specializovana centra

e Technicke vybaveni, vyjezdoveé tymy
budoucnost Kongres CSIM Ostrava 12.6.2014






