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Case study of extracorporeal cardiopulmonary resuscitation (ECPR) for out-of-
hospital cardiac arrest
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Abstract

Introduction: There is no consensus regarding the criteria for starting extracorporeal cardiopulmonary resuscitation
(ECPR) in cases of out-of-hospital cardiac arrest. The aim of this study was to describe the current status of ECPR
for out-of-hospital cardiac arrest at the Advanced Emergency and Disaster Medical Center, Hirosaki University
Hospital.

Methods: Patients with out-of-hospital cardiac arrest who underwent ECPR at our center from January 2015 to
September 2021 were retrospectively investigated. The patients' characteristics, time course, cause of cardiac arrest,
and prognosis were extracted from their medical records.

Results: A total of 23 patients were included in this study, of whom 22 patients (96%) had witnessed cardiac arrest,
18 patients (78%) received bystander CPR, and 17 patients (74%) had an initial shockable rhythm at the scene.
Median low flow time was 71 [62-87] minutes. Cerebral performance category 1 or 2 at 28 days was observed in
three patients (13%). Nine of the patients survived to hospital discharge (39%).

Conclusion: Our center performed ECPR for patients with witnessed cardiac arrest, bystander CPR, and presence of
a shockable rhythm as the initial cardiac rhythm at the scene. However, we need to further reduce the low flow time
to improve patient outcomes.
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Table 2. Characteristics of the study subjects

Variables Survival (n=9) Death (n=14) p-value
Time zone of arrival (weekday) 3 (33.3) 7 (50.0) 0.669
Age, years 57 [51-65] 60 [44-68] 0.636
Male sex 8 (88.9) 12 (85.7) 1
Witnessed cardiac arrest 9 (100.0) 13 (92.9) 1
Bystander CPR 7 (77.8) 11 (78.6) 1
Prehospital intervention

Defibrillation 8 (83.9) 10 (71.4) 0.611
Adrenaline administration 3 (33.3) 8 (57.1) 04
Initial cardiac rhythm at the scene (shockable rhythm) 8 (88.9) 9 (64.3) 0.34
Initial cardiac rhythm on hospital arrival (shockable rhythm) 7 (77.8) 8 (57.1) 04
Transient ROSC before ECMO pump on 3 (33.3) 3 (214) 0.643
Initial pH on hospital arrival 6.92 [6.80-7.16] 6.76 [6.72-6.84] 0.077
Time from calling ambulance to hospital arrival, minutes 29 [27-32] 46 [32-56] *0.021
Time from hospital arrival to ECMO, minutes 34 [33-40] 36 [21-45] 0.776
Estimated low flow time, minutes 57 [54-62] 78 [71-89] *0.017

Data are presented as the median [interquartile range] for continuous variables and as the number (percentage) for

categorical variables.

CPR, cardiopulmonary arrest; ROSC, return of spontaneous circulation; ECMO, extracorporeal membrane oxygenation

*. p<0.05

Table 3. Association between time zone of arrival and time course and outcome

Variables Weekdays (n=10) Night or holiday (n=13) p-value
Time course

Time from calling ambulance to hospital arrival, minutes 38 [29-70] 35 [27-44] 0.368
Time from arrival to ECMO, minutes 36 [28-43] 33 [19-44] 0.804
Estimated low flow time, minutes 80 [71-89] 62 [54-72] 0.063
Outcome

Cerebral performance category 1 or 2 0 (0.0) 3(23.1) 0.229
Survival 3 (30.0) 6 (46.2) 0.669

Data are presented as the median [interquartile range] for continuous variables and as the number (percentage) for

categorical variables.
ECMO, extracorporeal membrane oxygenation
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