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CARDIAC ARREST SURVIVAL IS RARE WITHOUT PREHOSPITAL RETURN

OF SPONTANEOUS CIRCULATION

David A. Wampler, PhD, LP, Lindsey Collett, EMT-P, Craig A. Manifold, DO,
Christopher Velasquez, EMT-P, Jason T. McMullan, MD

ABSTRACT

Background. Emergency medical services (EMS) are crucial
in the management of out-of-hospital cardiac arrest (OHCA).
Despite accepted termination-of-resuscitation criteria, many
patients are transported to the hospital without achieving
field return of spontaneous circulation (ROSC). Objective.
We examine field ROSC influence on OHCA survival to hos-
pital discharge in two large urban EMS systems. Methods.
A retrospective analysis of prospectively collected data was
conducted. Data collection is a component of San Antonio
Fire Department’s comprehensive quality assurance/quality
improvement program and Cincinnati Fire Department’s
participation in the Cardiac Arrest Registry to Enhance Sur-
vival (CARES) project. Attempted resuscitations of medi-
cal OHCA and cardiac OHCA for San Antonio and Cincin-
nati, respectively, from 2008 to 2010 were analyzed by city
and in aggregate. Results. A total of 2,483 resuscitation at-
tempts were evaluated. Age and gender distributions were
similar between cities, but ethnic profiles differed. Cincin-
nati had 17% (p = 0.002) more patients with an initial shock-
able rhythm and was more likely to initiate transport be-
fore field ROSC. Overall survival to hospital discharge was
165 of 2,483 (6.6%). More than one-third (894 of 2,483, 36%)
achieved field ROSC. Survival with field ROSC was 17.2%
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(154 of 894) and without field ROSC was 0.69% (11 of 1,589).
Of the 11 survivors transported prior to field ROSC, nine re-
ceived defibrillation by EMS. No asystolic patient survived
to hospital discharge without field ROSC. Conclusion. Sur-
vival to hospital discharge after OHCA is rare without field
ROSC. Resuscitation efforts should focus on achieving field
ROSC. Transport should be reserved for patients with field
ROSC or a shockable rhythm. Key words: cardiac arrest;
survival; prehospital; emergency medical services
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INTRODUCTION

The European Resuscitation Council and the American
Heart Association have invested tremendous study
and resources in an effort to improve the poor sur-
vivability of out-of-hospital cardiac arrest (OHCA).
The rapid return of spontaneous circulation (ROSC)
is paramount, and must be followed by interven-
tion to reverse the cause of the arrest. Survival from
OHCA is highly time-sensitive and requires aggres-
sive intervention by both the lay public and health care
professionals.1,2

Emergency medical services (EMS) are typically
the initial medical professionals to intervene and are
tasked with the primary goals of establishing ROSC,
providing the appropriate postresuscitative care, and
transporting the patient to an appropriate postresusci-
tation care facility.3 Despite the existence of prehospi-
tal termination-of-resuscitation (TOR) protocols,4 EMS
systems have variable practices in the disposition of
OHCA patients who fail to achieve ROSC.5,6 In Octo-
ber 2011, the National Association of EMS Physicians
released a position statement indicating that EMS sys-
tems should consider TOR of any patient suffering
OHCA if the patient exhibits unwitnessed arrest, no
shockable rhythm, and no field ROSC.7

This study aimed to determine rates of survival to
hospital discharge in patients transported to the hos-
pital without achieving ROSC in the field in two dis-
tinctly different large urban EMS systems.

METHODS

This was a retrospective analysis of prospectively col-
lected data of OHCA patients in two large ethnically
diverse cities in the United States over three years
(2008–2010). Prehospital care was dictated by local
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protocol and/or in accordance with accepted basic and
advanced life support guidelines.8,9 Both entities re-
ceived approval from their respective institutional re-
view boards.

Setting
San Antonio Fire Department utilizes a dual response
to OHCA, including a four-person fire company and
two dual-paramedic-staffed mobile intensive care am-
bulances. The fire department is the sole 9-1-1 provider
for the seventh largest city in the United Sates and ser-
vices approximately 1.4 million residents within a 460-
square-mile area with approximately 130,000 medical
responses per year. Approximately half of the fire com-
panies are staffed with at least one paramedic with ad-
vanced capabilities.

The Cincinnati Fire Department provides a similar
response to cardiac arrest. During the study period,
this response included the closest four-person fire com-
pany and a single dual-paramedic-staffed ambulance;
a paramedic supervisor frequently responded as well.
Approximately half of the fire companies were staffed
with at least one paramedic; no-paramedic fire compa-
nies were equipped with an automated external defib-
rillator. The fire department is the sole 9-1-1 provider
for the city, with a nighttime population of approx-
imately 300,000 over 78 square miles with approxi-
mately 53,000 annual medical responses.

Data Collection and Processing
The San Antonio Fire Department Office of the Medi-
cal Director (OMD) utilizes an in-house cardiac arrest
database that is populated from post–cardiac arrest de-
briefings; database elements are largely based on Ut-
stein criteria.10 Debriefings are conducted by a member
of the OMD and occur at the conclusion of any case
where paramedics initiate resuscitative efforts in the
prehospital setting. Hospital survival is determined
through hospital records, review of obituaries, and the
Social Security Death Index. All OHCAs of presumed
medical etiology are included in the database. Specific
to this project, the database includes patient demo-
graphic information, resuscitative efforts utilized, in-
cidence of any ROSC and sustained ROSC (defined as
at least 60 beats/min for a minimum of 5 minutes), de-
cision to transport and receiving facility if transported,
and survival to hospital discharge.

The Cincinnati Fire Department participates in the
Cardiac Arrest Registry to Enhance Survival (CARES)
data registry9,10 and the same data were abstracted
from this source. Out-of-hospital cardiac arrests of pre-
sumed cardiac etiology are included in CARES.

Data Analysis
Cincinnati participates in CARES, which has stringent
oversight to ensure completeness of the data entered.
San Antonio utilizes a rigorous postevent debriefing to
ensure a complete dataset. We had no missing data el-
ements for the included variables. Data were analyzed
per agency and in aggregate. Percentage or mean ±
standard deviation was determined for all variables.
The statistical significance for continuous variables
(defined as p < 0.05) was determined using Student’s t-
test. Differences between groups were compared using
chi-square. Data were managed with Microsoft Excel
(Microsoft Corp., Redmond, WA) and analyzed with
SPSS version 20 (IBM, Armonk, NY).

RESULTS

During the three-year study period, 2,483 resuscitation
attempts were included, 1,933 from San Antonio and
550 from Cincinnati (Fig. 1). The population demo-
graphics were similar, with the exception of ethnicity
(Table 1). However, the rates of bystander cardiopul-
monary resuscitation (CPR), initial shockable rhythm,
field ROSC, and survival to discharge were signifi-
cantly different (Table 1).

Overall survival to hospital discharge during the
study period was 6.6% (165/2,483), with 25% (41/165)
of survivors presenting in asystolic arrest. Field ROSC

Combined 
2483 A!empts

San Antonio
1933 A!empts
54% Witnessed

14% VF/VT

Cincinna!
550 A!empts

51% Witnessed
25% VF/VT

Combined Field ROSC 
894 (36%)

Transported 
1372 (71%)

Transported 
390 (71%)

Without ROSC 
605 (44%)

Survived 
0 (0%)

Survived 
11 (2.6%)

Without ROSC 
263 (67%)

Non Field ROSC Survival
11/1589 (0.69%)

FIGURE 1. Schematic demonstrating the flow of patients with out-
of-hospital cardiac arrest during the study period. ROSC = re-
turn of spontaneous circulation; VF/VT = ventricular fibrillation/
ventricular tachycardia.

• 2,483 cardiac arrest from US data registry
• 6.6% survival rate
• 36% achieved field ROSC (n=894)
• 17.2% with field ROSC survived (n=154 of 894)
• 0.69% with non field ROSC survived (n=11 of 

1589)
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• Published on July 18, 2018, at NEJM.org. 
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• Double blind randomised controlled trial
• 8014 patients that had Out of Hospital Cardiac 

Arrest (OHCA)
• 4015 got adrenaline, 3999 patients got saline
• Primary outcome rate of survival at 30 days
• Secondary outcome – rate of survival to 

hospital discharge with favourable 
neurological outcome (Score 3 or less)

What did they do?
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The results

• Alive at 30 days
– 130 from 4012 pts (3.2%)
– 94 from 3999 pts (2.4%) (p=0.02)

• No difference at discharge with favourable 
neurological outcome
– Severe neurological outcome wore in survivors 

with adrenaline
– 31% adrenaline vs 17.8% with Placebo
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Benger. JAMA 2018;320(8):779-791. doi:10.1001/jama.2018.11597
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iGel vs LMA
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• Compared standard AL with Vector Change (AP) and DSED for VF
• Cluster randomised Canadian Prehopsital  n=406 (ceased by 

covid)
• Survival to Discharge

– DSED vs Standard 30.4% vs 13.3, AP 21% vs Standard 13.3%

• Good Neurological Outcome (mRS 0-2)
– DSED 27.4%, VC  16.2%, Standard 11.2%

• REBELEM – results ‘cautiously interpreted’

2022 paper
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• 2023 Treatment Recommendations
• We suggest that a DSED strategy (weak recommendation, 

low-certainty evidence) or a VC defibrillation strategy (weak 
recommendation, very low–certainty evidence) may be 
considered for adults with cardiac arrest who remain in VF 
or pulseless ventricular tachycardia after ≥3 consecutive 
shocks.

• This is not a current ARC recommendation
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• I love ECMO but where is the evidence???
– Dignity, expense, time and effort, false hope

• Study halted n=264 (3987 excluded)
– Need to be 10% improvement (was 9.5%)
– Underpowered (result by chance)
– Consider patient selection
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• Collective belief that resuscitation was 
possible, and the suddenly dead could be 
revived

• Poor outcomes of resuscitation

• Little ‘real life’ science behind algorithm

• Costs hospitals $450 000 per survivor 

• Community training expense

• Early warning systems have developed

Myth of CPR- Hillman 2010
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• Early recognition of clinical deterioration 

• Followed by prompt and effective action

• Minimise adverse events

• Lower level of intervention required to 
stabilise

• Where is the evidence?

ASSUMPTION  
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• Predict Risk
– Age, sex, Dx on admission, emergency admission, 

aged care resident, inter hospital transfer
• Prevent deterioration
–Medical co-management of some surgical patients
–Most post surgical issues medical 
– ‘No bones in the heart’

• Advanced care planning
– Suboptimal end of life decision making

At Risk Patients
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Syed 2017, Gatien 2007  
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• Outcomes of CPR unchanged in 50 years
• Paradigm shift to pre deterioration model
• Observations are important
• But so in the clinician's knowledge of the 

patient
• Failure will continue if not focus on the human 

errors component of programs

In Conclusion
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