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Background: Out-of-hospital cardiac arrest (OHCA) has a predominantly non-shockable rhythm. Non-shockable
rhythm, and the absence of a bystanderwitness or bystander cardiopulmonary resuscitation (CPR) are associated
with poor outcomes. However, the association between the type of non-shockable rhythm and outcomes is not
well known.
Objective: To examine the association between the initial rhythm and neurologically favorable outcomes after
non-shockable OHCA without a bystander witness or bystander CPR.
Methods: In a nationwide, population-based, cohort study, we analyzed 213,984 adult OHCA patients with a non-
shockable rhythm who had neither a bystander witness nor bystander CPR. They were identified through the
Japanese national OHCA registry data from January 1, 2005 toDecember 31, 2010. The primary outcomewas neu-
rologically favorable survival.
Results:Among 213,984 patients, the initial rhythmwas Pulseless Electrical Activity (PEA) in 31,179 patients
(14.6%) and Asystole in 182,805 patients (85.4%). The neurological outcomewasmore favorable in PEA than
in Asystole (1.4% vs. 0.2%, p b 0.0001). After adjusting for age, sex, etiology of arrest, epinephrine adminis-
tration, advanced airway management, time from call to contact with patient, and calendar year, PEA was
associatedwith an increased neurologically favorable survival rate (odds ratio 7.86; 95% confidence interval
6.81–9.07). In subgroup analysis stratified by age group (18–64, 65–84, or ≥85 years), the neurologically
favorable survival rate was ≥1% in PEA, even for patients aged ≥85 years, but b1% in Asystole among all
age groups.
Conclusion: PEA and Asystole should not be considered to be identical to non-shockable rhythm, but rather
should be clearly distinguished from each other from the perspective of quantitative medical futility.

© 2016 European Federation of Internal Medicine. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Out-of-hospital cardiac arrest (OHCA) is generally divided into
shockable rhythm and non-shockable rhythm, as the prognoses
between the two greatly differ [1–8]. However, just as some OHCA pa-
tients with shockable rhythmhave poor outcomes, someOHCA patients
with non-shockable rhythm have favorable outcomes [9]. Well-known
prognostic factors for OHCA include not only shockable rhythm but
also a bystander witness and bystander cardiopulmonary resuscitation
(CPR) [7,8,10–15]. OHCA with non-shockable rhythm and neither
bystander witness nor bystander CPR is considered to have the
worst prognosis, and can thus be eligible for the termination of resusci-
tation (TOR) [12,16–20]. However, considering that OHCA patients pre-
dominantly have non-shockable rhythm andmore than half of them do
not have a bystander witness and bystander CPR, it is important to fur-
ther stratify OHCA patients with non-shockable rhythm who have nei-
ther a bystander witness nor bystander CPR [6,9,10].
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The aim of this study was to assess additional prognostic factors for
adult OHCA patients with non-shockable rhythm who have neither a
bystanderwitness nor bystander CPR to optimize the allocation of med-
ical resources bymore detailed risk stratification using Japanese nation-
al OHCA registry data from 2005 to 2010.

2. Methods

2.1. Data source

The All-Japan Utstein Registry of the Fire and Disaster Management
Agency (FDMA) is a nationwide, prospective, population-based clinical
registry of patients with OHCA in Japan. The design of the registry has
been described in detail previously [9,14]. Briefly, all patients with a
confirmed OHCA (defined as the absence of a palpable central pulse,

apnea, and unresponsiveness) of all causes and for whom resuscitation
is attempted are identified and followed, including those with do-not-
resuscitate (DNR) orders. Data are collected from three sources that to-
gether define the continuum of emergency cardiac care: 119 dispatch
centers, emergency medical services (EMS) agencies, and receiving
hospitals. The registry uses standardized Utstein-style definitions for
clinical variables and outcomes to ensure uniformity [21,22]. The
completeness and accuracy of the data are ensured by rigorous certifica-
tion of hospital staff and the use of standardized software with internal
data checks.

This study was conducted in accordance with the amended
Declaration of Helsinki. The Institutional Review Board at The
University of Tokyo approved this study with a waiver of in-
formed consent because of the anonymous nature of the data
(No. 10096).

670,313 Out-of-hospital cardiac arrests in Japan 
from January 1, 2005 to December 31, 2010

11,417 Excluded due to an age limit (< 18 years) 

658,829 Adult out-of-hospital cardiac arrests

10,283 Excluded due to a time limit: 
       1,813 Call to hospital arrival > 120 minutes 
          608 Call to scene arrival or contact with patient > 60 minutes 
       7,862 Scene arrival or contact with patient to hospital arrival > 60 minutes 

647,779 Adult out-of-hospital cardiac arrests 
without extremely long pre-hospital time 

604,331 Arrests eligible for analysis

67 Excluded due to missing data on age 

767 Excluded due to missing data on time regarding  
onset, call receipt, scene arrival, contact with patient, or hospital arrival 

42,698 Excluded due to missing data on pre-hospital information: 
     29,535 First documented rhythm 
       1,188 Etiology of arrest 
              1 Bystander CPR 
     10,347 Public access AED 
          102 Epinephrine administration 
       1,200 Advanced airway management 
          312 Physician presence in ambulance 
            12 Advanced life support by physician in ambulance 
              1 Lifesaving technician presence in ambulance 

750 Excluded due to missing data on outcome: 
     745 Neurological outcome 
         5 One-month survival 

46,614 Shockable first documented rhythm 557,717 Non-shockable first documented rhythm

343,733 Non-shockable arrests 
with witness or bystander CPR 

213,984 Arrests constituded the final study population 
(Non-shockable unwitnessed arrests without bystander CPR)

Fig. 1. Study population selection. Abbreviations: CPR, cardiopulmonary resuscitation; AED, automated external defibrillator.
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