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Definice ECPR

* Rychlé nasazeni VA ECMO, nebo kardiopulmonalniho by-passu (CPB) k
zajisteni reperfuze s oxygenaci a podporou obéhu v pripadeée srdecni
zastavy

* ECPR je nasazené v prubéhu no-flow, nebo low-flow do 20 minut od
obnovy obéhu

ELSO PEDIATRIC ECPR GUIDELINE



Specifika u déti

* Etiologie
* Qutcome
» Kanylace
* Okruh ECMO



Table 1. Baseline Characteristics of the Patients before Randomization.*

Hypothermia Group ~ Normothermia Group
Characteristic (N=166) (N=163)

Demographic characteristics

Age —yr
Median 14 0.6
Interquartile range 0.3-5.7 0.2-6.3
Age category — no. (%)
<2yr 97 (58) 104 (64)
2to<12yr 48 (29) 35 (21)
212yr 21 (13) 24 (15)
Male sex — no. (%) 97 (58) 99 (61)

Characteristics of the cardiac arrest

Initial cardiac rhythm — no. (%)

Ventricular fibrillation or tachycardia 17 (10) 17 (10)

Unknown 7 (4) 6 (4)
Cardiac arrest occurred at a trial hospital — no. (%) 155 (93) 152 (93)
Time from cardiac arrest to CPR in 314 patients — min

Median 0 0

Interquartile range 0-0 0-0
Duration of CPR in 321 patients — min

Median 23.0 22.0

Interquartile range 7.0-42.0 7.0-51.0
No. of doses of epinephrine administered in 328 patients

Median 4.0 5.0

Interquartile range 2.0-9.0 2.0-8.0
ECMO used after cardiac arrest and before randomization — no. (%) 87 (52) 95 (58)
ECMO used at the time of treatment initiation — no. (%) 85 (51) 95 (58)

* There were no significant differences between the two groups at baseline. Percentages may not total 100 because of

rounding. CPR denotes cardiopulmonary resuscitation, and ECMO extracorporeal membrane oxygenation.
Moler FW et al. N Engl J Med 2017;376:318-329.




IRCA

Kardialni etiologie Nekardialni etiologie

* Pacienti s nizkym srdecnim * Primarni pricina (hypoxémie —
vydejem, s nutnosti kompresi asfyxie, respiracni selhani)
hrudniku * Dlouha doba low-flow ev.

* Omezena plicni cirkulace a hypotenze pred no-flow (napt.
oxygenace pri kompresich septicky Sok)

* Omezena mozkova perfuze

ELSO PEDIATRIC ECPR GUIDELINE



OHCA

Table 1. Baseline Characteristics of the Patients before Randomization.*

Characteristic
Demographic characteristics
Age —yr
Median
Interquartile range
Age category — no. (%)
<2yr
2to<12yr
=12yr
Male sex — no. (%)
Medical history — no. (%)
No preexisting medical condition
Preexisting medical condition
Lung or airway disease
Neurologic condition
Gastrointestinal disorder
Prenatal condition
Congenital heart disease
Other

Characteristics of the cardiac arrest

Primary cause of the cardiac arrest — no. (%)

ther
Unknown
Bystander witnessed cardiac arrest — no.jtotal no. (%)

Bystander performed CPR — neo./total no. (%)

Hypothermia Group

(N=155)

2.1
0.6-10.1

76 (49)
48 (31)
31 (20)

102 (66)

81 (52)

33 (21)
30 (19)
19 (12)
15 (10)
14 (9)

34 (22)

19 (12)
58/145 (40)
101/149 (68)

Normothermia Group
(N=140)

16 (11)
51/136 (38)
85/134 (63)

Table 1. (Continued.)

Characteristic
Initial rhythm noted by EMS or hospital — no. (%)

Hypothermia Group

(N=155)

Normothermia Group

(N=140)

Ventricular fibrillation or tachycardia

Unknown

Time from cardiac arrest to CPR in 82 patients — min
Median
Interquartile range
Duration of CPR in 186 patients — min
Median
Interquartile range
First hospital patient arrived at was the study hospital — no. (%)

Chest compressions still required at time of arrival at first
hospital — no./total no. (%)

No. of doses of epinephrine

Administered by EMS in 270 patientst
Median
Interquartile range

Administered at hospital in 289 patients
Median
Interquartile range

All doses administered by EMS and at hospital in 265 patients
Median

Interquartile range

14 (9)
22 (14)

3.0
0.0-7.0

23.0
15.0-35.0
45 (29)
97/152 (64)

2.0
0.0-3.0

1.0
0.0-3.0

3.0
2.0-45

9(6)
16 (11)

2.0
0.0-3.0

28.0
19.0-45.0
43 (31)
100/137 (73)

1.0
0.0-2.0

2.0
0.0-4.0

3.0
2.0-5.0

N Engl J Med 2015;372:1898-908




OHCA

* Hluboka hypotermie pri tonuti v ledové vode, nebo u obéti laviny
e Zahrati a zajisténi perfuze
e Spatny vystup pFi hypoxické zastavé

ELSO PEDIATRIC ECPR GUIDELINE
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Hypothermia Outcome Prediction after Extracorporeal Life Support for Hypothermic
Cardiac Arrest Patients. Estimation of the survival probability using HOPE.
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HOPE is the result of an international collaborative project initiated and led by the Emergency Department of the University Hospital of Lausanne, Switzerland.

HOPE provides a prediction of the survival probability in hypothermic cardiac arrest patients undergoeing Extra-Corporeal Life Support (ECLS) rewarming. The
survival probabilities range from 0% to 100% chance of survival to hospital discharge.

A cutoff of 10% to decide which hypothermic patients in cardiac amest would benefit or not from ECLS rewarming was evaluated in an external validation study.
The negative predictive value of a HOPE probability <10% was of 97%, and the AUC under the ROC curve was of 0.825 which suggest excellent discrimination.

HOPE should not be considered a substitute for clinical judgment or assessment. Of nofe, one is of course free to use a different cut-off than the proposed
threshold of 10% for different subgroups of the population (e.g. for children). The proportion of avalanche victims was low in the validation HOFE study (4%). We

recommend to use HOPE cautiously in this specific group of patients.

Estimates are desirable if variables are not known (2.0 age, CPR duration and tempersture).

Age (in years)

Sex

Hypothermia

¥ CPR duration {min)

¥ Serum Potassium {mmoliL)

Temperature scale

& Temperature

If you are using the HOPE survival probabilities to guide your decision
about a real case, we would appreciate if you could give us your email
address. We may contact you for additional information, specifically if
ECLS was provided, and whether the patient survived or not.

Validate / submit

O Male ) Female
(O with asphyxia (head fully covered by water or snow) AND in cardiac

arrest at exdirication
(O without asphyxia (immersion, outdoor or indoor cold exposure)

@ Celsius (O Fahrenheit

Submit

By submitting this form, you accept the transmission of the HOPE variables to the legal owner of the website. The data will be stored and processed in
Switzerland for statistical purposes in order to administer the website, improve our services and further validate the HOPE performance.
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eExample Example of HOPE survival probability calculation

Male is coded 1 for male gender and 0 for female gender. Asphyxia-related mechanism is coded 1 in the case of
submersion or avalanche burial and 0 in the case of exposure or immersion. A dedicated calculator for HOPE
survival probability is available online at www.hypothermiascore.org

score=2.44 — 1.55xXmale — 1.95X (asphyxia-related mechanism) — 0.0191xage — 2.07X log, potassium
— 0.573x log, (CPR duration) + 0.937Xxtemperature — 0.0247X temperature?

HOPE survival probability=exp(score)/(1+exp(score))

A 52 years old male with accidental hypothermia due to exposure to cold, potassium=4, CPR duration=60 minutes,
and temperature=25°C.

score=2.44—1.55x1—1.95x(0) —0.0191x52—2.07% log, (4)-0.573x log, (60)+0.937x25—0.0247x 25%=0.36
HOPE survival probability=exp(0.36)/(1+exp(0.36))=59%.

With a potassium=3.5 mmol/L instead of 4 mmol/L 1, this male patient would have a HOPE survival probability of
68%.

With a potassium=6 mmol/L instead of 4 mmol/L i, this male patient would have a HOPE survival probability of
30%.

Pasquier, Resuscitation 126 (2018) 58—64



eExample Example of HOPE survival probability calculation



Male is coded 1 for male gender and 0 for female gender. Asphyxia-related mechanism is coded 1 in the case of submersion or avalanche burial and 0 in the case of exposure or immersion. A dedicated calculator for HOPE survival probability is available online at www.hypothermiascore.org





 (
score
=2.44 
1.55
male 
 1.95
(asphyxia-related mechanism) 
0.0191
age 
2.07
 
0.573
 0.937
temperature 
 0.0247
)







 (
HOPE survival probability
=exp(
score
)/(1+exp(
score
))
)







A 52 years old male with accidental hypothermia due to exposure to cold, potassium=4, CPR duration=60 minutes, and temperature=25°C.





score=2.441.5511.95(0)0.0191522.07-0.573+0.937250.0247=0.36

HOPE survival probability=exp(0.36)/(1+exp(0.36))=59%. 





With a potassium=3.5 mmol/L instead of 4 mmol/L i, this male patient would have a HOPE survival probability of 68%.





With a potassium=6 mmol/L instead of 4 mmol/L i, this male patient would have a HOPE survival probability of 30%.

Hypothermia Outcome Prediction after Extracorporeal Life Support for Hypothermic Cardiac Arrest Patients: the HOPE Score. Resuscitation. Mathieu Pasquier, Emergency Department, Lausanne University Hospital, Lausanne, Switzerland, Mathieu.Pasquier@chuv.ch




TaBLE 1. CHARACTERISTICS OF THE PATIENTS AT REWARMING AND FOLLOW-UP.*

PATIENT
No.

10

11

12

13

14

15

SEx/
AGE
(YR)

F/24

E/25

F/43
F/31

M/42

M/9

M/25

E/22

M/28

M/13

M/17

M/13

F/26

M/25

F/35

CAUSE OF
HYPOTHERMIA

Fall into crevasse and
ice water

Exposure while
hiking
Avalanche

Exposure after
suicide attempt}

Fall into crevasse and
ice water

Fall into crevasse and
ice water

Fall into crevasse

Exposure after
suicide attempt}

Fall into crevasse

Exposure after
attempted murder

Exposure after
suicide attempt}

Fall into crevasse

Exposure after
suicide attempt}
Prolonged immer-
sion in cold water
after boating
accident

Exposure after
suicide atcempt}

CoRE TEMPERATURE

ADDITIONAL BEFORE
INJURIES REWARMING (°C)

Injury of left brachial 24.0 (E)
plexus during rescue

— 244 (E)

Shoulder fracture 19.6 (R)

— 25.0 (R)

Femur fracture 20.0 (E)

— 21.0 (E)

Frostbite 17.5 (E)

— 22.0(E)

— 22.1 (E)

Brain injury, bilateral 24.0 (R)
anterior tibial com-
partment syndromes

Rib fractures 20.0 (R)

Injury of left brachial 17.1 (E)
plexus during rescue

— 23.0 (R)

— 24.5 (R)

— 235 (R)

NEURroLOGIC FINDINGST

CNS OVERALL
Normal orderline
Normal Normal
Normal Normal
Normal Normal
Normal Normal

Mild abnormalities of orderline
coordination and fine
finger movements
Mild abnormality of orderline
coordination of left
hand, mild ataxia dur-
ing tandem walking
Normal Normal
Dysesthesia of left foot, orderline
reflex asymmetry, no
motor impairment
Borderline (mild athologic
athetosis)
Normal Normal
Normal orderline
Normal Normal
Preexisting hemicord athologic

syndrome on the right
(no worsening after
hypothermia)

Normal

NermaN Engl J Med 1997;337:1500-5.



60
50—
B Neonate
B 30daysto 1year
0 1to12years
40— ] 12to 18 years
w
b
7]
(1]
&)
S 30—
o
O
£
3
. =
593 children
overall survival 41% 20
(range, 37-44%, p value for trend, 0.808)
10
Evoent 2000to 2003to 2005to 2007to 2009to 2011to 2013to
Year 2002 2004 2006 2008 2010 2012 2014

# of Sites 5 8 13 14 18 21 26



Kanylace







Dotaznik

e Zajistuje VasSe pracoviste ECPR u déti?

* U jakych vekovych/vahovych kategoriich zajistujete ECPR?

* Jaké mate vramci protokolu ECPR indikace/kontraindikace pro ECPR?
e Jaké je casové okno pro zahajeni ECPR od rozvoje srdecni zastavy?

e Jak mate nastavenou spolupraci se slozkami prednemocnicni péce?

* Je na Vasem pracovisti pritomen ECMO tym 24/7? Mate prisluzby pro
ECMO/ECPR?

» Kdo zajistuje ECPR na Vasem pracovisti (oddéleni resuscitacni péce,
kardiochirurgie...)

. éev nj?oiné poskytnout ke zverejneni Vas protokol/postup pro ECPR u
etl:


















vék/vaha casové spoluprdce se protoko
ECPR u déti |kdo nabizi ditéte kontakt |indikace kontraindikace |okno 775 spad 24/7 I

ECMOvramci |neohrani¢| 585 855
FN Olomoucljano Kardiocentra ena 858ne ne ne ne

Iékar katetrizacni spolecny postup |Krdlovehradecky [ano -
FN Hradec laboratore 20kg/5 |606 formou kraj, Pardubicky |pfisluzba
Kralové ano kardiocentra let 805 169 |ne ne 60 minut |protokolu kraj cathlab |ano
FN v Motole

Jednotka

intenzivni a

resuscitacni péce

Klinika pediatrie 224 911

a dédi¢nych 453, 224

metabolickych 967 780,

poruch VFN a 224 jasné znamky systém Casného |Praha,
VFN Praha [ano 1.LF UK vSechny [967 779 |srdeCnizastava [smrti neni aviza Stredocesky, ano ne

ano, velmi tésna
spoluprace,

KARIM,Kardiochir protokol je ve

urgické centrum, vSech

Kardiovaskularni vyjezdovych

oddéleni Interni skupindch,

a kardiologické 703 433 neni-viz |pravidelna
FN Ostrava [ano kliniky >15 kg 383jano ano indikace  [Skoleni Moravskoslezsky [ano ano

JMK, Zlinsky kraj,
77807529 ano, spolecny  |Cast kraje

FN Brno ano KDAR >10 kg 6jano ano 30 minut |protokol Vysocina ano




Indikace

* Pacienti s nedostatecnym tepovym objemem s nutnosti kompresi hrudniku

e Pacienti s nedostatecnym tepovym objemem s nedostatecnou odpovedi na
standardni inotropni podporu

* Omezeny prutok plicnim recistém a oxygenace pri kompresich hrudniku
* Plus omezeny prutok mozkem

* Pri mimonemocnicni srdecni zastave napriklad pacienti se zastavou na
podkladé hypotermie, nebo pacienti s chronickym srdecnim selhanim
(zejména na transplantacnim waiting-listu), intoxikace (betablokatory,
digoxin, Ca-blokatory), atd.

e Arytmicka boure



Indikace FN HK

* |.  Iniciadlni defibrilovatelny rytmus (prvnim monitorovanym rytmem
fibrilace komor nebo bezpulzova komorova tachykardie anebo stav po
defibrilacnim vyboji z AED)

* [I. Intoxikace (napr. betablokatory, kalciovymi blokatory, tisem) s inicialné
defibrilovatelnym i nedefibrilovatelnym rytmem

* |[ll. Velmi suspektni plicni embolie po podani systémové trombolyzy

(CAVE: inicialni asystolie je absolutni kontraindikaci pro prednemocnicni
trombolyzu a transport nemocného za kontinualni KPR do nemocnice!)



Indikace/kontraindikace FN HK

-0 o0 T

Spatfena zastava obéhu stédci, slySeli nebo vidéli kolaps) anebo zastava obéhu vznikla v pritomnosti vyjezdové
skupiny zdravotnické zachranné sluzby

Zastava obéhu refrakterni ke standardnim resuscita¢nim postuptdm, napf. k Uvodnim defibrilacnim vybojim
Vék nemocného £ 70 let

Dobry celkovy stav pacienta s realnou Sanci na navrat ke kvalitnimu Zivotu

Resuscitace (véetné zdkladni) zahajena do 5 minut od kolapsu (tzv. no flow time £ 5 min)

Rozhodnuti o transportu za kontinualni resuscitace provedeno v ¢asné fazi resuscitace, optimalneé do 10 minut od
zahajeni rozsifené resuscitace (napf. po tretim defibrilacnim vyboji) nebo se jedna o nemocneho s nesetrvalym
ROSC (napf. kratkodobymi epizodami spontanniho obéhu s naslednou refibrilaci komor)

ECMO tym aktivovan vCasne z mista zasahu a nejpozdeji béhem transportu predany cilovému pracovisti vsechny
Lelevantnl informace nezbytné pro rozhodnuti o pripadném zahajeni ECPR formou nahravaného konferencniho
ovoru.

Béhem transportu do nemocnice provadeéna vysoce kvalitni srdecni masaz pomoci mechanického resuscitacniho
pristroje (napf. LUCAS) a pokracovano v dalSich postupech rozsirené resuscitace podle platnych doporuceni,
véetné defibrilacnich vybojl a farmakoterapie (ROSC muze nastat béhem transportu).

Maximalni cas dojezdu < 60 minut od vyzvy do pfedani nemocného ECMO tymu v miste provadéni kanylace
(nikoliv do prijezdu do nemocnice).

Hodnota EtCO2 > 10 mmHg pred zahajenim kanylace.



Kontraindikace

* VSechny kontraindikace se konzultuji s |ékafem ECMO
* Srdecni zastava, nebo obéhové selhani jiné nez kardiogenni/hypotermni etiologie.
e Zavazna aortalni regurgitace
e Zavazné poskozeni CNS
* Kontraindikace k dlouhodobé antikoagulaci
. CP:E’_chgHb;:\ kardiochirurgického vykonu — primarné referovat na CKTCH (konzultovat s

Relativni kontraindikace:

* Jako duvod nenasazeni ECPR je potfeba zvaZovat zejmeéna faktory rozhodujici o
Spatném (zejména dlouhodobém, nebo neurologickém) vysledku [éCby:

Etiologie — zejména hypoxicka srdecni zastava, v zavislosti na délce trvani hypoxie

Dlouhy interval od dokumentované srdecni zastavy do ROSC (interval od CA do
transportu >30 min)

No-flow time >5 minut-10 minut
Stavy primarné neindikované ke KPR (terminalni stadia nemoci atd)



O  ECMO CENTRUM FN OSTRAVA

FAKULTNI
NEMOCNICE

OSTRAVA

NA MISTE:
ZHODNOTIT STAV PACIENTA A ANAMNESTICKE UDAJE

[ ZVAZENI ECMO PODPORY ) ( VYLOUCENI ECMO PODPORY ]
SPATRENY KOLAPS .
PREDPOKLADANA KARDIALNI PRIGINA VEK>70 LET
= . TANR_ . MALE DETI S HMOTNOSTI < 15 KG
PROVADENA PRED PRIJEZDEM ZZS

ZASTAVA OBEHU nebo TERMINALNI STAV

RIZIKO ZASTAVY oBEHu * HYPOTERMIE MALIGNIHO ONEMOCNEN
PODEZRENI NA INTOXIKACI TERMINALNI STAV
(BETABLOKATORY apod.) ZAVAZNEHO CHRONICKEHO ONEMOCNENI

NA MISTE:
ADVANCED LIFE SUPPORT
SYMPTOMATICKA TERAPIE
UPREDNOSTNEN{ MECHANICKE SRDECNi MASAZE (LUCAS)

ZVAZENIi ECMO

IDEALNE DO 10 MIN PROVADENE KPR
NEBO

PO 3. DEFIBRILACNIM VYBOJI
-ROSC S OBEHOVOU NESTABILITOU
- BEZ ROSC S POKRACUJICI KPR BEHEM TRANSPORTU




O  ECMO CENTRUM FN OSTRAVA

FAKULTNI
NEMOCNICE
OSTRAVA

NA MISTE:
ZHODNOTIT STAV PACIENTA A ANAMNESTICKE UDAJE

[ ZVAZENI ECMO PODPORY ) ( VYLOUCENI ECMO PODPORY ]
SPATRENY KOLAPS .

PREDPOKLADANA KARDIALNI PRIGINA VEK >70 LET

ez oJANR MALE DETI S HMOTNOSTI < 15 KG
PROVADENA PRED PRIJEZDEM ZZS
ZASTAVA OBEHU nebo TERMINALNI STAV
RIZIKO ZASTAVY oBEHu * HYPOTERMIE MALIGNIHO ONEMOCNEN
PODEZRENI NA INTOXIKACI TERMINALN] STAV

(BETABLOKATORY apod.) ZAVAZNEHO CHRONICKEHO ONEMOCNENI

NA MISTE:
ADVANCED LIFE SUPPORT
SYMPTOMATICKA TERAPIE
UPREDNOSTNENI MECHANICKE SRDECNi MASAZE (LUCAS)

ZVAZENIi ECMO

IDEALNE DO 10 MIN PROVADENE KPR
NEBO

PO 3. DEFIBRILACNIM VYBOJI
-ROSC S OBEHOVOU NESTABILITOU
- BEZ ROSC S POKRACUJICI KPR BEHEM TRANSPORTU

[z1z)s // /)44 waww.zzsjmk.cz
R CIYsssr/ /

... o lidech a pro lidi ...

NZO u ditéte

jisté znamky smrti koroner ohledéni
piipadné PCR

J—

zahaj KPR (Paedlatrlc advanced life support)

Primarn& transport LZS Transport sanitkou pokud:

Na heliport KDAR resuscitacni Nedostupnost LZS

tym a s sebou 02 lahev Sanitka rychleji ne7 LZS

vice pacientti — konzultuj KDAR (alternativa FNOL, VFN —Vseobecnd FN
Praha)

Odlehlé misto v kraji- zvaZit transport do nejblizsiho ZZ




/aver

* Neznama incidence

* Neznamé outcome

* Indikace u OHCA v podstaté zejména hypotermicka CA/kardiogenni
sok

* Déeti <10 kg Jednotka intenzivni a resuscitacni péce Klinika pediatrie a
deédicnych metabolickych poruch VFN a 1.LF UK

 Spoluprace se ZZS standard



Dekuji za pozornost “‘

FN BRNO a LF MU KDAR
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