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Table 1 Differences between cardiopulmonary bypass (CPB) and
extracorporeal membrane oxygenator (ECMO)

Characteristics CPB ECMO

Priming volume Large [ Small ]

- Type of oxygenator  Shortterm use  Short or Long-term use

Pump Roller or centrifugal Centrifugal
Reservoir Present [No reservoir ]
Cooling possibility Yes Limited
Initial heparin bolus ~ 300-400 U/kg [50-100 U/kg ]
Target ACT >480 160-200

uu ®

~—Q



—4
Akutna Mi
regurgitécia<:|
VSD
Ruptura
myokardu APE
Trauma
Cardiogenic ¢ » Ischemicka
araiot kardiomyopatia
Post-Partum
Acute shock « CHSZ v ramci

Cardiomyopathy chlopnovych

Drug chyb
Intoxication

Sepsis Back-Up Arrhythmic
Support for Storm @
Cardiological
Interventional

Procedures /

I N bt \ /



UCEL TERAPIE

« BRIDGE TO RECOVERY
« BRIDGE TO SURGERY
« BRIDGE TO DECISION

BRIDGE TO BRIDGE/ TRANSPLANT

Bridge to nowhere
11

Patient selection for VA ECMO

Determine risk score by combining the scores from diagnostic group@and clinical modliler@
Ensure no absolute contraindication present
Use chart @Io establish eligibility and expected outcome for VA ECMO support

W€

(@ clinical modifier

Score chronic co-morbidities and acute clinical state

@ Diagnostic group

Favourabie Diagnostic Categories {Score =1)

+ Fulminant myocarditis

+ Pulmonary embolism with cardiogenic shock

+ Firsl presentation cardiomyopathy

Primary arthythmogenic cardiomyopathy

+ Drug overdose with cardiac depression and no long-term sequelae
« Primary graft dysfunction post heart transplant

+ Ischaemic VSD post AMI

Chronic - one or more present (Score +1)

« Peripheral vascular disease (symptomatic,
revascularised or amputation)

+ Previously known ischaemic heart disease or prior
revascularisation

« Prior valve surgery, CABG or aortic surgery

* Moderate COPD (GOLD Stage Il, FEV1 50-80%)

+ Chronic renal failure stage 3 or 4 CKD (eGFR 60-15)

+ Chronic liver disease

+ Long-term immunosupression

High Risk Diagnostic Categories (Score =2)

« AMI with early reperfusion

+ Papillary muscle rupture/ mitral regurgitation with AMI

+ Failure to wean off cardiopulmonary bypass

+ Heart transplant recipient with acute rejection suitable for VAD*
Acute - one or more present (Score +1)
* Lactate 210

+ AST or ALT > 1000, or, INR >3.0

+ Anuria >4 hours

Unfavourable Diagnastic Categories (Scare =3)

+ AMI with delayed or failed reperfusion

+ Heart transplant recipient with chronic rejection suitable for VAD*

+ Chronic cardiomyopathy not suitable for bridge to VAD* (sepsis
and/or renal failure)

* HOCM associated heart failure

+ Restrictive chronic cardiomyopathy

+ Adult septic shock

(@ Absolute contraindications @ eigibility chart
Patiant profile
. Age>75 5
Terminal iliness or non-treatable malignancy
+ Liver cirrhosis Child-Pugh B or C

+ Irreversible CNS injury 4
+ Chronic renal failure CKD 5 or dialysis (unless for parallel
kidney transplant)
+ End stage COPD
+ Chronic symptomatic cardiac failure (NYHA 3 or 4) and not 3

a VAD/ransplant candidate

+ ECMQ initiation would not be in keeping with known patient
wishes or that of the patient's medical treatment decision 1-2
maker (MTDM)

Anatomical consideration

* Inability to cannulate safely due to vascular pathology (e.g.
multiple sentosed or thrombosed vessels)

+ Moderate or severe aortic regurgitation with no potential for
non-surgical correction

<40 40-54 55-64  65-75

The chart indicates eligibilty and expected outcome for VA

ECMO according to patient age and risk score (1-5) which is

the diagnostic group 1, 2 or 3 plus presence of acute (+1)

and/or chronic modifers (+1).

Acute condition

» Cardiogenic shock with advanced microcirculatory failure
with severe mottling or established peripheral purpura

+ Cerebral deficit with fixed dilated puplis

Good expected outcome
Uncertain expected outcome

RED Poor expected outcome/ minimal benefit

BLACK  Negligible

*suitability for a durable ventricular assist device (VAD) or heart transplant is viewed as equivalent here and covered in more
detail under bridge to transplant

Comments: Patient selection for ECPR scenarios and peri-procedural support in the cardiac catheter lab are not covered with this
patient selection tool.
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SAVE |

Survival After Veno-arterial ECMO
The SAVE Score has been developed by ELSO and The
Department_of Intensive Care at_The Alfred_Hospital,
Melbourne. It is designed to assist prediction of survival
for adult patients undergoing Extra-Corporeal Membrane
Oxygenation for refractory cardiogenic shock. It should not
be considered a substitute for clinical assessment

The patient's SAVE Score is

(o

iagnosis: ©
Select one or more

Myocarditis

Refractory VT/VF

Post heart or lung transplantation
Congenital heart disease

Other diagnoses

For more information see: Predicting_survival after ECMO Age (years): 18-38 O
for refractory. shock: the survival after veno- 3952 0
arterial-ECMO (SAVE)-score
A nseaas 5362 O
A 263 O
/ 100% \ Weight (kg): <65 O
20% 65-89 8
290
0% Cardiac:
§ 70% % Pulse pressure pre ECMO <20 mmHg © 1
€ 60% Diastolic BP pre ECMO 240 mmHg © D
2 Pre-ECMO cardiac arrest i
B 50% Respiratory:
& 40% Peak inspiratory pressure <20 cmH,0 N
3 30% Intubation duration pre ECMO (hrs) <100
E; 1129 O
20% 230 O
10% Renal:
0% Acute renal failure @ i
=19 SEIUIO NS 0 0. 15 Chronic renal failure @ 7
\_ SAVE score /| HCOgpre ECMO 515 mmolL @ A
Other organ failures pre ECMO:
Central nervous system dysfunction @ N
\Lwerlauum ) Ho;
[74)) ]
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E NACASOVANIE- TIMING e
UCEL TERAPIE DEFINUJE
TIMING

Ecmo
Operacény sal OAIM  weaning/
NUSCH
- PREDOPERACNE « PERIOPERACNE - POOPERACNE
. BRIDCE TO SURCERY « BRIDGE TO RECOVERY, « BRIDGE TO RECOVERY,
VAD TRANSPLANT VAD TRANSPLANT
« BRIFGE TO DECISION
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POSTKARDIOTOMICKY SY

« NEJEDNOZNACNA DEFICNICIA
e VYSOKA MORTALITA > 70 %

« NEDOSTATOCNY SRDCOVY VYDAJ NAPRIEK INOTROPNEJ A IABP PODPORE PO
KCH VYKONE

able 1. Drug dose administrated to achieve a VIS score of 10

se administrated to achie

e L VIS SCORE > | VA ECMO

Dobutamine 10 pg/kg/min
Enoximone ' 10 pg/kg/min 3 2
Phenylephrine 1 pg/kg/min ' E
Milri /kg/mi
——— Bridge to recovery
0.4

||||||||| | 4 pg/kg/min® |
Levosimend 0.2 pg/kg/mi - 1
R | Rt | Bridge to bridge

Norepinephrine

.1 pg/kg/min
0.001 U/kg/min
(0.07 U/min for a 70 kg patient)
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MECHANICKE KOMPLIKACIE STEMI

« RUPTURA PAPILARNEHO SVALU, KRYTA RUPTURA KOMORY
« DEFEKT V¢ P M SR

et NI e s s Immediate, full mechanical support:
% = ECMO, Tandem Heart, LVAD, and
Immediate Surgery (<24 hours) planned, delayed surgery:
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60% “ | 1° Percutaneous

: closure at 1 (1-3) days Surgery Deferred: Unknown !
STS: n=709 ) *all patients in shock J. % mortality while awaiting unknown
- P : G SA(—I-" e - imervenﬁ\on Limited to Case Reports
58% 47% sugeryatizdays | .- ‘S ive to Day 7 ‘
i | St - s Y urvive to Da
Thiele: n=16 GUSTO-1:n=34 __-~ = :
o 1° Percutaneous closure at
54.1% 1 6.5 (4-16) days
= _-~1 *notin shock L
STS: n=1,281 > i ’,,’
,// Surgery at 8-21 days
, . Survive to Day 21
38% ~30% 1° Percutaneous closure at 19 v )
Thiele: n=13 STS: n=373 (11-27) days ,’\
E g No attempt at surgery or
P et percutaneous closure by
-~ Elective surgery at >21 days day 30
42%
Assenza: n=12 ‘
~10%
STS: n=513 GUSTO-1: n=35

Eurcpean Heart Journal (2014) 35, 20602068
doi:10.1093/eurheartj/ehu248
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SPOSOBY NAPOJENIA ECMO PODPORY

BP ML

Fig. 3.9 Schematics of possible venoarterial ECMO circuits. (a) Peripheral, femorofemoral can-
nulation. (b) Peripheral, femoro-axillary cannulation. (¢) Central cannulation. BP blood pump, ML
membrane lung
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BENEFIT VS KOMPLIKACIE &

Table 7.1 Main factors contributing to hemorrhagic and thrombotic complications in ECMO R

o e

Pro-hemorrhagic factors Pro-thrombotic factors
s ’ . s . 7 s A rationale for early extracorporeal
Excessive heparin anticoagulation Inadequate heparin anticoagulation membrane oxygenation in patients with
Consumption of coagulation factors Acquired antithrombin deficiency postinfarction ventricular septal rupture
Low fibrinogen levels Protein C-S complex consumption ::T:fmfﬂ"e"'cwt:t .
Thrombocytopenia Tissue factor pathway inhibitor consumption FRUO s o i s e s O
Platelet d).'sfunc'tlon Endotl.lel.lal dysfunction : Table 4 Compl e
Hyperfibrinolysis Heparin-induced thrombocytopenia patients
Acquired von Willebrand disease Blood stagnation in the cardiac chambers
> X . . Variable ECMO Non-ECMO  P-value
Surgical site bleeding Endotoxins patients  patients
(N=7) (N=24)
krvécanie Ma:z::l;e:::; 714%(5/3) W17% (100 017
iSChémia Fatal bleeding / ECMO 42.9% (3/2) B.3% (2)

5 5. W . . Kebsctions 100% ()  66.7% (16)
zvratenie Soku a infekcia Severe limb ischemia  143% (1)  125% (3)
Renal Replacement  286%(2)  167% (4)

ieho dosledkov imobilita s
malnutricia




_, TRVANIE ECMO PODPORY

« ECMO JE KRATKODOBA PODPORA - DO 30 DNi
- V PRIPADE VA ECMO JE TO ZVYCAJNE KRATSIE

~ BRIDGE TO SURGERY : 24-48 HODIN, VYNIMKOU JEVSD < 21
DN

- BRDIDGE TO RECOVERY, VAD, TRANSPLANT : 3-7 DNI
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@ Poskardiotomicky sy @ Defekt komorového septa @ Rizikova PCI ' Myokarditida
@ Akltny koronarny sy @® ARDS ® Iné




ZAVER.

ECMO JE PLNE ETABLOVANOU KRATKODOBOU PODPOROU V
KARDIOCHIRURGII

ESKALACIA LIECBY DO ECMO PODPORY MA V KARDIOCHIRURGII SVOJE
SPECIFICKA

MUSI BYT PRISNE INDIVIDUALIZOVANA
VYZADUJE CASTO MULTIODBOROVY PRISTUP
NIE JE A NEMA BYT KONECNOU METODOU LIECBY

Dakujem za
pozornost
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Fakultna nemocnica s poliklinikou

O PODUJATI

Pozyvame vds na 2. roénik ECMO kreditovanej konferencie v Banskej Bysttrici.
Podujatie je organizované pre vietkych, ktorych zaujimaja novinky vo svete ECMO.

FNsP F.D.Roosevelta
Banska Bystrica

Zaroven bude priestor na neformalne rozhovory
a tvorbu ECMO programu na Slovensku.

. +421907291464 M ecmo@nspbb.sk

SLADKOVICOVA 21, 975 05, BLOK E, FAKULTA ZDRAVOTNICTVA, SZU, BANSKA BYTRICA




