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ECMO-CPR In Cardiac Arrest
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Inclusion criteria currently unclear
Cannulation under mechanical resuscitation

Time factor is crucial

Limitation of percutaneous cannulation

Prompt restoration of a sufficiant circulation

‘ Reversal of acidosis by CO,-regulation

Bridging method (recovery, surgery, HTX, donation etc.)



Cardiopulmonary resuscitation with assisted extracorporeal ECMO

life-support versus conventional cardiopulmonary E— -
= resuscitation in adults with in-hospital cardiac arrest: um Regensburg =

an observational study and propensity analysis
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Prognosis for OHCA probably even worse, because of
- Less withnessed cardiac arrest events

- Low CPR quality
- Less sufficient oxygenation



VA-ECMO and CPR everywhere
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Sihirmizu and Oqpuey Crition! Cave [(2016) 202002
D 100118641 30540 16-1 379-1

Critical Care

s the 77.1 % rate of in-hospital mortality B oo
in patients receiving venoarterial

extracorporeal membrane oxygenation
really that high?

Kentaro Shimizu™ and Hiroshi Ogura

See related rewarch by Aso et al, http/fociorum biomedcentralcom/articles/ 100 186/13054-016-1261-1
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Extracorporeal membrane oxygenation:

evolving epidemiology and mortality

Christian Karagiannidis'"®, Daniel Brodie?, Stephan Strassmann', Erich Stoelben?, Alois Philipp?, Thomas Bein’,
Thomas Mller® and Wolfram Windisch'

@ CrossMark
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Intensive Care Med 2016, March 4 epub ahead of print

incidence VA-ECMO 2014: 3.5/100 000 (n = 2873) in-hospital mortality 2014: 66 %
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V-A ECMO in Regensburg
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ECMO-CPR In Cardiac Arrest

Scientific background & evidence Adressing the main problems

Infrastructure (rransport, ED, Cath.-Lab., CT, ICU, Surg.)
Team composition

Team availibilty

Indication list

Ethical discussion



May be considered for in-hospital CPR

Essential: Experienced ECMO team, ECMO-system ready to use
Time schedule: Decision pro/con ECMO-CPR after: 10 - 15 mins CPR

Time to arrival of ECMO team: 15 - 25 mins
Time to ECMO start: 25 — 35 mins
Cannulation: Seldinger technique (percutaneous)
Survival: To be expected ~ 30 %

Higher mortality: age, renal failure, low ph pre ECMO

Remember:
ECMO is not a treatment, but “buys time” to institute required therapies



Emergency department
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1. Alerting ECMO-Team before Patient arrives ED

2. We are prepared ...

3. Speedy decision yes or no

4. If yes start immediately with cannulation procedure _




Prolonged Resuscitation — When is it time to stop?
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55 & (180cm, 110 kg) Resuscitation at the bus stop 06:40 am, (first by his son) temp -10°C
06:50 Rescue-team on scene, multiple shocks, LUCAS-device
07:55 arrival in the emergency dept. UKR — running LUCAS
07:00 decision for ECMO
08:10 ECMO runs (CPR 90 min.) i
08:40 Cath-Lab > CT

Lab: 24 hrs on ECMO

CK 7300, MB 810, Tropl 371

NSE peak 70 p/l

complication leg ischemia
ECMO switch VA-V (ARDS) day 4
ECMO weaned day 11

extubated day 7 post ECMO
no neurological deficit



ECMO-CPR In Cardiac Arrest




ECMO-CPR In Cardiac Arrest
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ECMO-CPR In Cardiac Arrest

VA ECMO:

BGA A

Venous line



Briefing peripheral VA-ECMO i
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1. 15 Fr arterial cannula; 21 Fr venoes cannula (percutanoues insertion)

» less leg ischemia, less bleeding
2. Blood flow <4.0 L/min:

» reduced afterload MAP > 50 < 60 mmHg

« allow LV to unload (RR amplitude >5 mm Hg)
3. Flow is more important than pressure:

- vasopressors ¥ {, inotropes T
4. Perfusion Monitoring:

« essential BGA from right radial artery

* venous saturation (pre oxy) > 70 %

* pO, post MO > 150 < 200 mmHg, pCO, post MO mild hypocarpnia
* pH normalisation without excessive substituion of bicarbonate

« lactate { |, enzymes (ASAT, LDH) { ¥

* NIRS for brain and cannulated leg

« urine output o.k. mostly CRRT post resuscitation



Managament on ECLS
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Managament on ECLS (n=450)
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Monitoring:

» doppler US

* oxymetrie on toe
« capillary pulse

* NIRS

« documentation

Distal leg
perfusion open
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Support with V-a ECMO (2006 — 8/2016)
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Diagnosis Total Gender Age ECMO Weaned

N 568  [% male] [years] [days] %
CPR > ECMO 152 66 53+15 42+75 47 33
LCO; CPR <12 hrs pra ECMO 83 12 54+12 6.1+8.6 64 45
LCO (Low Cardiac Output 83 73 53+ 16 8.0+ 10 72 47

Transport n=135; 24 %
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ECMO Database UKR

489 patients

|

Pts.303 no cardiac op Pts.186, post

age 56+14; ECMO 5.3 £ 8.2 days

cardiac op

age 65+ 12; ECMO 4.6 £ 3.9 days
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A 5-year experience with cardiopulmonary resuscitation using extracorporeal life support in non-
post cardiotomy patients with cardiac arrest: comparison between

in-hospital and out-of-hospital cardiac arrest

Assad Haneya, Alois Philipp, Claudius Diez et.al., Resuscitation.2012.07.009 ="

I | niversitatsklinikum ‘Regensburg |

All patients In-hospital Out-of-Hospital p Value
(n=79) (n =55) (n =24)

Age, years 56 +15 64 + 14 50+ 15 0.0001
Male, n (%) 57 (72) 40 (73) 17 (71) 0.99
CPR duration, min 52 + 36 <0.0001
pH [venous line ECMO] 7.01+0.22 <0.0001
Lactate, mg/dL 99 + 62 <0.0001
PvCO2, mmHg 71+21 <0.0001
Subsequent intervention, n (%) 52 (66) 36 (66) 16 (67) 0.99
Complications of ECLS, n (%) 23 (29) 15 (27) 8 (33) 0.60
Outcome, n (%)
Survival to hospital discharge 27 (34) 23 (42) 4 (17) 0.039




RECA-Study(Regensburg ECLS for Cardiac Arrest)

cardiac arrest with CPR

> presumably cardiac etiology (VF/VT)
> witnessed cardiac arrest
> bystander-CPR or beginning of ACLS within 5-10 min

» age between 18 and 65 yrs

Alert system: Alerting by the integrated command center Regensburg in case

of probable OHCA parallel to the regular emergency medical service



ECMO in the fields - time course of cardiac arrest

ALS: Advanced life support
ECLS: Extracorporeal life support
ED: Emergency department

CPR in hospital No flow - ECLS
CPRinthe fields | No flow -- s

variable timeline

CPRin the fields | No flow . ECLS ED
in the fields
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https://www.google.de/maps/place/Regensburg/data=!4m2!3m1!1s0x479fc121a4676721:0xa193050dd13cb73c?sa=X&ei=D48vVbfCGcrYat_pgNAF&sqi=2&ved=0CCAQ8gEwAA

ECMO in the fields (out-of-hospital)
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Resuscitation 82 (2011) 1243-1245

. . . . -
Contents lists available at ScienceDirect =
RESUSCITATION

Resuscitation
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"VIER journal homepage: www.elsevier.com/locate/resuscitation i =

Case report

Out-of-hospital extracorporeal life support for cardiac arrest—A case report™
M. Arle®*, A. Philipp?, S. Voelkel?, B.M. Graf?, C. SchmidP, M. Hilker"

2 Department of Anesthesiology, Aeromedical Service, University Hospital Regensburg, Franz-Josef-Strauss-Allee 11, 93042 Regensburg, Germany
b Department of Cardiothoracic Surgery, University Hospital Regensburg, Regensburg, Germany




ECMO in the fields (to look ahead)
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What happens after cannulation

Fibrillation converts Fibrillation is on-going No adequade flow
automatically to ROSC despite potassium boli and defibrillation (add volume up to 2000 ml, 4°C)
ECG fast normalizing ECG pathological

flattering ven tube
> yven cannulae outside vessel ?

* w high RPM low flow

. robably problems with the art. cannula
Decision to be taken on transport: P yP

First > CT or Cath.-Lab or ICU Consider ECMO Stop one scene

CT > Cath-Lab Cath-Lab > CT

pulmonary embolism ? coronary heart disease cannula penetrates vessel
rhythm problem aortic dissection
neurolocical (bleeding)




3 57 yrs

Sudden collapse at workplace

Initial resuscitation by colleagues

ECMO team arrived 65 mins after collapse

Femoral vene no guidewire placeable > Jug.
Vene

ECMO runs 91 min post collapse
Transport with ambulance
Cath.-lab.:

Coronary occlusion RCA
Outcome:

Duration of ECMO: 2.5 days
Extubation 4 days post ECMO :
Discharged from ICU 5 days post ECMO ’
Discharged from Hospital day 18 post *‘q
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25 years female

Primary resuscitation by paramedics

Resuscitation 59 min, distance from ECMO-Center 15 km
ECMO-Team: intensive care physician, two perfusionists
Trouble-free percutaneous cannulation

Femoral art. 15 French, Femoral ven 21 French

ECMO time 4 days

Neurological outcome: excellent



Where should we cannulation
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Complex pre-hospital cannulation

Cannulation
in the Office 180cm,160 kg




ECMO in cardiogenig shock and postcardiotomie
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Summary: new heights

1. E-CPR can safe lifes
» If done well
> In the right patients
2. Important:
> reduce time to ECMO
>  reduce complications: “less is more™?
» Improve post-resuscitation care
» find and treat cause of arrest
3. Cardiac Arrest Centres networking with other hospitals improve results




