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ECMO Hangi durumlarda kullanilir?

Calismalar

Kontrendikasyon

Kardiyak yetmezlik Teknik
VA-ECMO

RESPIRATUAR yetmezlik

VV-ECMO Yonetim

Ya Toksikolojide...

Ekler -sonug




* ECMO: Kisa sureli kardiyak ve respiratuar fonksiyonlari
saglayan bir ekstrakorpereal bir devredir.

Calismalar

Kontrendikasyon

* ECCO2R: Ana amaci hiperkapniyi dizeltmek olan devredir

Teknik

* ECPR : Konvensiyonel eforun yani sira kardiyak arreste
resusitasyon icin ECMO nun kullanilmasidir.

Yonetim

Ekler -sonug




* Kritik YB ve Acil de ECMO nun uygun kullanumi icin calisma
prensipleri ve fayda —risk olayinin bilinmesi gerekir.
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Kontrendikasyon

Teknik
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Kisa tarihce

¢ ilk 1971’de J.D. Hill basarili bir ECMO vakas! tariflemistir.

* Sonraki multisenter, randomize klinik calisma 1979 yilinda
yayinlanmistir.

* Sag kalim:%9.5 ECMO grup, % 8.3 kontrol grup.
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* Sonra ki calisma 1994 yilinda ECCOR ile ilgili. Bu ¢calismada
da tekrar basarisiz sonuclar ile sonlanmistir.

* Bu iki calismada ECMO teknolojisi ve mekanik ventilator
pratigi yetersizligi gibi 6nemli limitasyonlar iceriyordu.
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Teknik

Yonetim
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* Fakat bu calismalar ECMO ve ventilasyon stratejilerini
hakkinda sorgu ve ilgi uyandirdi

* 2009 yilindaki influenza A (H1N1) pandemisi sirasindaki
gozlemsel calismalar yuksek survival oranlari belirtmeye

basladi
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Extracorporeal Membrane Oxygenation for Pandemic
== Influenza A(HIN1)-induced Acute Respiratory
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Extracorporeal Membrane Oxygenation for 2009
Influenza A(H1N1) Acute Respiratory Distress
Syndrome e

The Australia and New Zealand

Teknik

Membrane

(ANZ ECMO)
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ContextThe novel influenza A(H1N1) pandemic affected Australia and New Zealand during the 2009
southern hemisphere winter. Tt catsed an epidemic ofcritica il patients developed

Ekler -sonug

acute syndrome (ARDS) and were freated

mortality rate of 21% (95% CI, 11%-30%),

(ECMO).
Objectives To describe the characteristics of all patients with 2009 influenza A(H1N:)-associated ARDS
treated with ECMO and to report incidence, resource utilization, and patient outcomes.

Design, Setting, and Patients An observational study of all atients (n  66) with 2009 inffuenza
A(H1Ni) ith ECMOin 151 (ICUs) in Australia and New
Zealand between June 1 and August 31, 200g.

Main OnlmmeMeasmes Incidence, clinical features, degree of pulmonary dysfunction, techmical

ted ARDS

duration of ECMO, and survival.
Results sixty-eight patients with jated ARD: with ECMO, of whom 61
had either confirmed 2009 influenza A(H1N1) (n = 53) or i Anot =8), ing an

umdamemtaufz 6 ECMO cases per million population. An additional 133 patients with influenza A
received l ‘butno ECMO in th (CUs. The 68 patients who received ECMO had a
median (interquartile range [IQR]) age u{34_4(26 643.1)yean and 34 patients (50%) were men. Before
ECMO, patients h witha
mdﬂn (1QR) Pnﬂd‘fmdmnnfmspund en (FIO,) ratio of 56 (48-63), positive end-expiratory pressure
of B 0 of ECMO




CESAR calismasi

Calismalar
Efficacy and economic assessment of conventional @ %
ventilatory support versus extracorporeal membrane Kontrendikasyon
oxygenation for severe adult respiratory failure (CESAR):
a multicentre randomised controlled trial Teknik

Giles] Peek, Miranda Mugford, Ravindranath Tiruvoipati, Andrew Wilson, Elizabeth Allen, Mariamma M Thalanany, Clare L Hibbert,
AnnTruesdale, Felicity Clemens, Nicola Cooper, Richard K Firmin, Diana Elbourne, for the CESAR trial collaboration

Summary

Background Severe acute respiratory failure in adults causes high mortality despite improv in ilati Loncet 2009; 374:1351-63 0 )
techniques and other treatments (eg, steroids, prone positioning, bronchoscopy, and inhaled nitric oxide). We aimed  pubiished Online Yonetim
to delineate the safety, clinical efficacy, and cost-effectiveness of extracorporeal b oxygenation (ECMO) Sep 16,2009

compared with ¢ ional ventilation support. 2?3‘2(06;?;1?91-?

See Comment page 1307 Ekler -sonug

See of Error

Methods In this UK-based multicentre trial, we used an dependent central randomisation service to randomly
assign 180 adults in a 1:1 ratio to receive continued ¢ | or referral to consideration for page 1330

by ECMO. Eligible patients were aged 18-65 years and had severe (Murray score >3-0 or pH <7-20) but potentially s
reversible respiratory failure. Exclusion criteria were: high pressure (>30 cm H,O of peak inspiratory pressure) or Surgery (G) Peek D,

high FiO, (>0-8) ventilation for more than 7 days; intracranial bleeding; any other contraindication to limited R« Firmin Me8s)and
heparinisation; or any ¢ indication to continuation of active tr The primary outcome was death or severe Department of Extracorporeal

disability at 6 hs after randomisation or before discharge from hospital. Primary analysis was by i to :m':o"wmm




* Vaka serileri ARDS de konvansiyonel tedavide %18-44 sag
kalim, ECMO da % 66 lara varan sagkalimdan bahsetmektedir.

* Guvenlik, klinik etkinlik ve kost efektiviteyi daha ileri
tanimlamak icin bu calismayi dizayn ettiklerini belirtiyorlar
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* 180 agir reversible Agir hastala alindi
solunum yetmezligi olan Murray score >3 * 0 or pH <7 - 20)
hasta randomize olarak; ya
sadece MV aldi yada ECMO The primary outcome was

merkezine gonderildi. death or severe Galismalar
disability at 6 months after

randomisation or before Kontrendikasyon

discharge from hospital. Teknik
Sonuclar
(relative risk 0 = 69; 95% CI 0 * 05-0 - 97, p=0.03) Yénetim
Ekler -sonug
S
%3 quality-adjusted life- BN
years artigi ECMO %37 22
% 3.5 discount rate of (%75)

KONTROL %53 90



* Exclusion criteria were:

* high pressure (>30 cm
H,0 of peak inspiratory
pressure) or

* high FiO, (>0 = 8)
ventilation for more
than 7 days;

* intracranial bleeding;
any other
contraindication to
limited

* heparinisation;

° or any
contraindication
to continuation
of active
treatment..
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Teknik

Yonetim
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Cesar

766 patients screened for efigibility SBE exchoded
103 bed unscailable for ECWMO
* o had Muwray soore <340 o0 pH =720
BE had high-pressune ventilation for =7 days
180 enrofled and randomiy 258 other*
allocated to treatment

Calismalar

| Kontrendikasyon

22 did not receive ECMD B0 assigned for consideration O assigned to receive )
16 imngeoved with corventsonal 1o recenve ECMO conventional management Teknik
mmanagement
3 ched wthan 48 h before transfer
o - . 68 received ECMD support | G received comventional
1 had contraindication to heparin
MangE et
1 3 withdrew from the study before
| + l—' 6-month follow-up Yénetim
1
les=s=s=s== -hl 0 reached primany cutoome | 87 reached primary outcome;
90 continued to be assewed
fior & month follow-up Ekler -sonug
| 33 died before & months —
l—-I 44 died before & months
w
| 57 eligible for 6-maonth follow-up | | 46 eligibde fior &-month follow-upt ]
3 withdrew from the study and
B had no information about
& had restricted information about severe disability at 6 months
status at & months from GP or +
hosphtaldeta 11 had restricted information about
b status at & months from GP
! - of hospital data
52 assewed at & months | Iazm-mhl:ﬁrmnﬂn |
Figure 1: Trial profile

ECMO=extracomporeal membrane oxygenation. * 81 were contraindicated to continuewith treatment. 35 were only enguinies. 35 received advice on optimum

conventional management. 32 refused assent. 31 had contraindscations to limited hepannisation. 30 were younger than 18 years or older than 65 years. 28 had the
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* Hayati tehdit edici kardiyak ve resp. Yetmezlikte
kurtarma tedavisi olarak endikedir

* Altta yatan hastalig| tedavi etmedigi akilda

tutulmalidir

* Transplantasyon veya ventrikuler asist
device saglanana kadar kopri olarak

kullanilir.
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Teknik

Yonetim

Ekler -sonug
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ARTICLE INFO ABSTRACT
Arvacie Rastory sents with reversible conditions sEstan arrest, extracorporeal mem-
Recwived 20 june 2014 brane oxygenation (ECMO) may suppoct organ perfusion while bridgi definizive therapy
Recetved in revised form 12 Asges: 2014 Methods: A single center " (Frhru-'rm Septembes 201 3) of adults receiving ECMO
HRPeTS Jopeumihus 20 for cardiac avest > 15 min ref: or car-
& shock m(EG)wdemmm was 30-day survival with
Meywwowde: good neurclogic fu as a m«m(CK)dl 2. Secondary outcomes
Suoma; mmmwmw(mmwmmo‘mdu;m mechamcal ventdatson, and
Cardiopulmonary resuncitation umivanate predictocs of 30-day survival
M hosrac 2l ciecdstory sepport mm«mum(sstnmmM)madeMH(M)mzm
cardeac Me suppon and 10 {(31X) recesved E-CS following return of spostancous circulation (ROSC). Cardiac arrest daration
was 488 4 21 mwn for those recewving E-CPR and 25 4 23 min for the E-CS group. Patients received ECMO

support
bridged to another form of mechanical circulatory sepport. and 18 (56.3%) were secoessfully decannu-
lated. MU length of stay was 7.5 |3.3- 14] days and ICU survival occurred in 16 (50%) of patients. 30-Day
wﬂw&s(sﬂ:mﬂnt{swﬂ 10 (45.4%) in the E-CPR group, and 15 (47X) overall All ssrvivors
had CPC 1-2 status.
Conciusion: In this single center the wse of ative ECMIO was assocated with nearolog-
icallly favorable 30-day survival in &% of patsents with prolonged IHCA (H2012-172).
© 2014 Elsevier lreland Lad. All nighes reserved.




* 32 hasta * Decanulated

calismaya alindi 7.5 day  ICU LOS
16(%50) * |CU survival

15(%47) * 30 day survival

E-CS
n=10

ECPR
n=22

Tiim hayatta kalanlar CPC 1-2 NOROLOJIK skoruna sahipti
CPC: cerebral performance category




e ECMO nun kisa
donem survival |
olumlu etkiledigi

* Norolojik sonuclarin
cok daha iyi oldugu

* Laktat duzeylerinin
ECMO lu hastalarin
prognozunu
kestirebilecegi

Yorumunu yapmislar.




Kontrendikasyonlar

Calismalar

* Kanulasyonu engelleyen
durumlar

Kontrendikasyon

Teknik

* Sistemik
antikoagulasyonun —
yapilamiyacagi durumlar

Ekler -sonug

e Agresif tedavinin belirgin
bir yarar saglamayacagi
durumlar

Metastatik kanser vb



Teknik

Calismalar

* Multidisipliner bir ekip gereklidir O R

Teknik

* Hemsire ve diger personel

Yonetim

* Kan venden alinip semipermeable membrana
gonderilir

* % 100 oksijen kana gecer

* Kan isitilip sogutulabilir

Ekler -sonug

ki tir ECMO vardir;
— VV venovenoz

— VA venoarteriyel
* Sadece venoarteriyel ECMO hemodinamik destek saglar




VENOVENOZ ECMO




Single site dual liimen

* Juguler venden girilierek eko veya floroskopi esliginde
inferior vena cava ya ilerletilir

* Drenaj delikleri inferior ve stiperior vena cava ya acilr.

« ikinci limen jet reinflizyon kanali olarak trikiispitten
sonraya acilr.

Calismalar
Kontrendikasyon

Teknik

Yonetim

Ekler -sonug



Multisite ECMO

Genellikle internal juguler vein — femoral ven kullanilir.
Teknik olarak daha kolaydir
Radyolojik klavuzluk gerekmez
Acil durumlara daha uygun
Fakat resirkilasyon daha fazla

Calismalar

Kontrendikasyon

LGS

Yonetim

Ekler -sonug




VENO-ARTERIYEL ECMO




* Konvansiyonel tedaviye direncli kardiyak failure
* Kombine kardiyak ve respiratuar failure Calismalar
* ECPR de

Kontrendikasyon

kullantlir.. Teknik

Yonetim

Ekler -sonug




* Mean arter basinci ve sistemik perfiuzyon
* Devreden gecen kan akimi
* Dogal kardiyak outputu
* Sistemik vaskuler resistans
ile belirlenir..

Calismalar

Kontrendikasyon

LGS

Yonetim

Ekler -sonug




* Femaral ven-femoral
arter kanulizasyonu en
sik kullanilan
yaklasimdir

« Ozellikle acilde
unstabil hastalarda
daha uygun ve
resusitasyon eforunu
en az engelleyen hizli
yaklasimdir.
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Kontrendikasyon

LGS

Yonetim
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Sikhkla serdinger yontemi kullanilsa da cerrahi cut-down
veya hibrit yontem gerekli olabilir.

intratorasik yaklasim intraoperatif olarak uygulanabilsede
Acil kliniginde kullanimi ¢ok olasi degildir.

Calismalar

Kontrendikasyon

LGS

Yonetim

Ekler -sonug




Devreden vucuda pompalanan kan aorttaki kan
akimina retrograd olarak uflenmektedir.

Arkus aortaya ulasmadigi varsayilir
Buyuk damarlara ve korener lere ulasamaz

| Alt ekstremitelerde 6lgulen saturasyon gercegi yansitmaz
sag Ust ekstremiteden bakilmasi kalp ve beyine giden
| oksijeni en net belirtecektir.

ECMO kan akimi can be inpedet by native cardi
output.




* Sonra internal juguler vene bir reinflizyon kanulu
yerlestirilerek assending aortanin da oksjienli kan
miktari artirilabilir.
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Yonetim
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* Oksijenasyon ECMO cihazindaki oksijenatdérden gecen
kanin miktarina baglidir.

* VV-ECMO da kan basinci ve kalp hizt ECMO almayan
hastalardaki gibi yapiimalidir.

Calismalar

Kontrendikasyon

LGS

Yonetim

Ekler -sonug




Calismalar

Kontrendikasyon

Teknik

* Bazen agir
hipoksemik
hastalarda bu kan
miktarini artirabilmek .
icin ekstra ikinci bir
venoz direnaj
gerekebilir

Yonetim

Ekler -sonug




YONETIM-Devre etkili faktorler

ANTIKOAGUASYON

Kanulason dncesi bolus
heparin verilir ve sonra
inflzyon devam eder.

Kontrendike ise direk
trombin inhibitorleri
kullantlir

Plt ecmo ile diisme
egilimindedir, takip
edilmeli

Devre trombus acgisindan
gozlenmelidir.

* GAZ degisimi

* Devreden gecen kan
akimui ile iliskili

* Bu hastanin total
kardiyak outputu ile de
direk iliskilidir.

* Hb konsantrasyonu

* CO2 ise sweep gas
flow rate ile yakindan
iliskilidir ve pH ve
PaCO2 bu parametre
ile ayarlanir

Calismalar

Kontrendikasyon

Teknik

Yonetim

Ekler -sonug




YONETIM-Hasta iliskili faktorler

* Sedoananlgezi ve NM
blokaj.

* Hasta hareketlerini
sinirlamak icin gerekli
olabilir

* Titre edilmeli ve hasta
tolere ettikce
azaltilmalidir.

* ECMO devresiilaglarin
farmkokinetiklerinde
degisikliklere yol acar.

* Ek bir dagilim hacmi
olusturur. Lipofilik
ajanlari da absorbe

e d e b | | | r Kontrendikasyon
Teknik

Calismalar

Ekler -sonug



YONETIM-Hasta iliskili faktorler

e Hemodinamik

* VV-ECMO
hipotansiyon,tasika
rdi, disritmiler,
yetersiz perflizyon
durumlari ayni
diger kritik hastalar
gibi yonetilir.

* VA-ECMO

* Ise kan akim hizi
ayarlanabilir ve
mean arteriyel
basing artirilabilir

Calismalar
Kontrendikasyon

Teknik

Ekler -sonug



YONETIM-Hasta iliskili faktorler

* Ventilator * Kardiyak yetmezlik
- Altta yatan hastalaga nedeni ile VA-ECMO —
gore degisir alan hastalarda ise :
atelektazi gelismesini EESEEty

* ARDS de istenilen
“lung rest” ve disuk
tidal volim-dusuk
basing stratejisi
devam edilir. Ekler -sonug

* FiO2 de tolere
edilebildigi 6lctide
disurtlmelidir

6nlemek igin “lung Teknik
rest” stratejisinden
kacinilmahdir.



YONETIM-Hasta iliskili faktorler

* Volum durumu

* ECMO alan hastalar
genellikle baslarda
yuklenirler.

* ARDS de verilen sivi
mumkin oldugunca
azaltilmali agresif
diurez yapilmahdir

* Renal
disfonksiyon
bozuklugunda
ultrafiltrasyon
distunulmelidi
"

Calismalar

Kontrendikasyon

Teknik

Ekler -sonug



Gercekten ise yariyor mu?

* IHCA :Outcomes of in-hospital cardiac arrest
* Retrospective serilerde %28 - 42
* 135 hastalik bir meta analizde %40

Cardarelli M, Young A, Griffith B. Use of extracorporeal membrane
oxygenationfor adults in cardiac arrest (E-CPR): a meta-analysis of
observational studies.ASAIO J 2009;55:581-6
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Teknik
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ECMO nasil ise yariyor

* Oncelikle tani,tedavi ve recovery icin hastalari hayatta
tutuyor

* Aslinda iatrojenik denilebilecek “lung injury” yi artiran
yuiksek basing ve FiO2 ventilasyondan koruyor

* ventilasyon stratejisinin ana noktasi “gently” olmasidir.
ECMO olmadan gently olmuyor

Calismalar

Kontrendikasyon

Teknik

Yonetim

Ekler -sonug




[liskili iki yeni teknoloji

* Portable ECMO * Ventricular assist
device

Calismalar

(Patients can be LVAD pumps blood .

tully mobile) into the aonta Te kn ] k
(to the body)

Left ventricular

assist device

(LVAD) Blood from

connected the left

to heart ventricle

enters the

Batte:
/ y

A cable
connects the
extemal control

Perfusion, 2012 Mar;27(2):150-5. doi: 10.1177/026765911143233D. Epub 2012 Jan 16.

unit and intemal
First experience with the new portable extracorporeal y ion system Cardiohelp for severe LVAD through a Ekler -son uc¢
respiratory failure in adults. small hole in

the abdomen
Haneya A", Philipp A, Foltan W, Camboni D, Mieller T, Bein T, Schmid C, Lubnow M,

Author information Control unit Cable connecting to
control unit
Abstract
Heart is shown In cross-section
BACKGROUND: Over the last decade, technical impi in y (ECMO) equipment have reduced

procedure-related complicaticns and have made ECMO an effective option for patients with acute respiratory distress syndrome (ARDS) if
conventional therapy fails_

METHODS: In this report, we present our early experience with the Cardichelp, a new portable miniaturized ECMO system, in 22 consecutive
patients with ARDS. Al patients were placed on venovenous ECMO. Cannulas were inserted percutanecusly, employing the Seldinger technique
Data were collected prospectively.

RESULTS: The median patient age was 47 years (36 to 61). Fifteen patients from regional hospitals were too unstable for conventional transport
and were placed on Cardichelp at the referring hospital and then transported to cur institution. The patients were transported by ambulance (n=2)
or helicopter (n=13) over a distance of 50-260 km. Cardiohelp support resulted in immediate improvement of gas exchange and highly protective
ventilation. The median duration of support was 13 days (8 to 19). An exchange of the device was necessary in 9 patients. Sixteen patients
(72.7%) were successfully weaned from ECMO and fifteen patients (68.2%) survived. Device-related complications were not chserved.
CONCLUSIONS: The compact portable ECMO device Cardiohelp is a highly effective method to secure vital gas exchange and to reduce further
ventilator-induced lung injury in patients with acute respiratory failure. Crucial technical innovations and ease of device transport and implantation
allow locati with inter-hospital transfer.




ADU Acilde....

Sex Comorbidities Primary Cause Indication Type of Dayson ICUStay Complications Outcome mRS on
ECMO ECMO (Days) 28th day (;a||$ma|ar

Kontrendikasyon

Cirrhosis Pneumonia ARDS Vv 2 Exitus 5
Cardiogenic VAV .
Teknik
Shock Switch+Dis | <
tal bypass

Yonetim

Ekler -sonug




Sonuc

* Acil til uzmanlari hangi hastalarin ECMO dan fayda
gorebilecegini bilmelidir

* Bu hastalarda erken konsultasyon ve transfer
dusunulmelidir

* Sadece ECMO takilmasi degil belki ama yonetimi
egitimli ve tecrtbeli bir takim gerektirir.

Calismalar

Kontrendikasyon

Teknik

Yonetim

Ekler -sonug




* VW-ECMO meeessssssssss) ARDS
Toksikoloji

VA-ECMO =) Kardiyojenik sok-

arrest yada mix
Toksikoloji

ECMO uygun endikasyonlarda belirgin
survival artisi ve diger tim outcome larda
diizelme sagladigi gozleniyor.




