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EDITORIAL Editorials represent the opinions
of the authors and JAMA and

not those of the American Medical Association.

Surviving Cardiac Arrest
Location, Location, Location
Arthur B. Sanders, MD
Karl B. Kern, MD

OUT-OF-HOSPITAL CARDIAC ARREST (OHCA) IS A

devastating syndrome that has a dismal prog-
nosis in many communities.1,2 However, the
magnitude of the problem in the United States

and Canada is such that even small improvements in sur-
vival translate into thousands of lives saved. Out-of-
hospital cardiac arrest remains a major public health issue,
prompting the American Heart Association to suggest that
it be designated a reportable disease.3

Out-of-hospital cardiac arrest is primarily a systems prob-
lem of local communities. It is important that clinicians ad-
vocate in their communities to establish an optimal re-
sponse and treatment system for patients to have a reasonable
chance of resuscitation. Survival is generally a reflection of
the emergency medical services (EMS) and acute care hos-
pital systems implementing the “chain of survival,” includ-
ing access to EMS, bystander cardiopulmonary resuscita-
tion (CPR) training, early defibrillation programs, early
advanced life support, and optimal hospital postresuscita-
tion care.4(pp19-34)

In this issue of JAMA, 2 articles highlight cardiac arrest
as a community public health problem. The study by Ni-
chol and colleagues5 from the Resuscitation Outcomes Con-
sortium (ROC) reports the incidence of OHCA regardless
of whether resuscitation was attempted. Even though the
study sites were not selected to reflect the populations in
the United States and Canada, the sites chosen reflect some
of the best-organized EMS systems, and the data reported
represent a population of more than 21 million people and
more than 20 000 OHCAs.5

It is remarkable that 42% of the nontraumatic cardiac ar-
rests were not treated with CPR or defibrillation by the EMS
rescue personnel because of an advance directive, exten-
sive history of terminal illness or intractable disease, or re-
quest from the patient’s family. Overall, only 4.6% of all pa-
tients who experienced cardiac arrest were discharged from
the hospital alive. Among patients for whom resuscitation
was attempted, 7.9% of all patients with cardiac arrest and
21% of patients with ventricular fibrillation survived to hos-

pital discharge. There were significant regional differences
in the incidence and outcome of OHCA. The adjusted in-
cidence of cardiac arrest ranged more than 2-fold among the
sites, whereas rates of survival to discharge for treated pa-
tients with cardiac arrest varied significantly for all cardiac
arrests (from 3% in Alabama to 16.3% in Seattle) and for
patients with ventricular fibrillation (from 7.7% in Ala-
bama to 39.9% in Seattle).5

This wide variability in outcome emphasizes the press-
ing need for each community to first “know its num-
bers,” then concentrate on improving survival rates by
focusing on locally identified problem areas within the
chain of survival. In a small study from rural Wisconsin,
Kellum et al6 implemented an EMS protocol consisting of
an initial series of uninterrupted chest compressions, pas-
sive oxygen administration with no active ventilation,
rhythm analysis with a single shock, 200 immediate post-
shock chest compressions before pulse check or rhythm
reanalysis, and delayed endotracheal intubation. In com-
parison of data for 3 years before (n=92 cardiac arrests)
and after (n = 89 cardiac arrests) the protocol change,
neurologically intact survival for patients with witnessed
shockable rhythms improved from 15% to 39%, compa-
rable with the best site in the ROC study.6 Improvements
from EMS protocol changes have also been documented
in Arizona and Seattle.7,8 These data show that protocol
and technique can be more important than location for
survival of OHCA. Focused attention and improvements
to identified local issues within the chain of survival can
significantly influence survival.

The variability of survival rates in different EMS systems
raises important questions regarding the attempt to assess
the futility of continuing resuscitation, as evaluated in the
study in this issue of JAMA by Sasson and colleagues9 from
the Cardiac Arrest Registry to Enhance Survival (CARES).
The investigators evaluated 2 proposed rules for termina-
tion of resuscitation (TOR) for OHCA without transport to
the hospital. The 2 TOR rules include one for basic life sup-
port (BLS) personnel and the other for advanced life sup-
port (ALS) personnel. The BLS TOR rule includes 3 crite-

See also pp 1423 and 1432.
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ria: event not witnessed by EMS, no automated external
defibrillator/manual shock in the field, and no return of spon-
taneous circulation in the field. The ALS rule adds 2 more
criteria: event not witnessed by a bystander and no by-
stander CPR.10,11

Overall, 7.1% of 5505 OHCA patients included in the study
database survived to hospital discharge. Use of the BLS rule
would have resulted in 47% of patients being pronounced
dead in the out-of-hospital setting. However, 70 patients
meeting criteria for TOR survived to admission and 5 to hos-
pital discharge. Use of the more rigorous ALS TOR rule would
have resulted in 24 patients being admitted to the hospital
but none discharged alive. The ALS rule would have re-
sulted in increasing the termination of resuscitation efforts
in the out-of-hospital setting from 17.2% at baseline to
21.7%.9

The 2005 guidelines from the American Heart Associa-
tion clearly allow for pronouncing as dead those patients
who experience OHCA and are unresponsive to advanced
life support treatment. The guidelines state, “The resusci-
tation team must make a conscientious and competent
effort to give patients a trial of CPR and ACLS [advanced
cardiac life support] . . . Emergency medical response
systems should not require field personnel to transport
every victim of cardiac arrest to a hospital or emergency
department . . . if ACLS care in the field cannot resusci-
tate the victim, ED [emergency department] care will not
resuscitate the victim.”4(pp61-62)

Although the authors have conducted a rigorous assess-
ment of the prognostic factors associated with poor out-
come that are included in the TOR rules, the key issue is
whether TOR rules are desired and needed. Do such rules
best serve patients who have cardiac arrest? Clinical rules
for terminating treatment have a way of becoming a self-
fulfilling prophecy.

Resuscitation science is active, with promising new ap-
proaches to improve outcomes.6-8 If the cities in the CARES
database improved OHCA outcomes to the level of the best
ROC site (7% to 16% survival), the TOR rules may no longer
be valid. Furthermore, other prognostic factors, such as total
arrest time, total resuscitation time, comorbid diseases, pre-
sumed etiology of the cardiac arrest, time to EMS arrival,
and the 5 TOR factors described, may be taken into ac-
count by clinicians. If the problem is that too many pa-
tients are being transported to hospitals, education of base
station physicians, medics, and EMS directors about what
can and cannot be done in the hospital may be preferable
to a rule to forgo resuscitation efforts.

In addition, significant progress has been made in
postresuscitation care. For instance, in the study by Sasson
et al, only 5 of 70 patients meeting the TOR rules and
admitted to the hospital survived to discharge.9 In a recent

study of patients who received aggressive postresuscitation
care, including therapeutic hypothermia, percutaneous
coronary intervention, and control of hemodynamics,
glucose levels, and ventilation, Sunde et al12 reported
improvement in favorable neurologic outcome from
26% (among 58 patients in the preintervention period) to
56% (among 61 patients in the postintervention period).
Thus, improvements in the science of resuscitation and
postresuscitation care can quickly render a specific deci-
sion rule obsolete.

Finally, it is time to recognize the importance of EMS sys-
tems to the health of a community. Physicians and the pub-
lic should demand data on survival from cardiac arrest from
every community. Publications and organizations should use
these survival data when rating cities for livability and health
indices, and businesses and individuals should take these
public health data into account when deciding whether to
relocate or expand to a new city. It is time to work to over-
come barriers in each community, devote appropriate re-
sources, and optimize survival of all patients so that loca-
tion by city becomes a minor factor in survival of cardiac
arrest.

Financial Disclosures: None reported.
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