
EMERGENCY MEDICAL SERVICES/ORIGINAL RESEARCH

Effect of Transport Interval on Out-of-Hospital Cardiac Arrest
Survival in the OPALS Study: Implications for Triaging Patients

to Specialized Cardiac Arrest Centers

Daniel W. Spaite, MD
Ian G. Stiell, MD
Bentley J. Bobrow, MD
Melanie de Boer, PhD
Justin Maloney, MD
Kurt Denninghoff, MD
Tyler F. Vadeboncoeur, MD
Jonathan Dreyer, MD
George A. Wells, PhD

From the Arizona Emergency Medicine Research Center, Department of Emergency Medicine,
College of Medicine, The University of Arizona, Tucson, AZ (Spaite, de Boer, Denninghoff); the
Department of Emergency Medicine, University of Ottawa, Ottawa, Ontario, Canada (Stiell); the
Department of Epidemiology and Community Medicine, Clinical Epidemiology Program, Ottawa
Health Research Institute, Ottawa, Ontario, Canada (Stiell, Wells); the Mayo Clinic School of
Medicine, Scottsdale, AZ (Bobrow); the Ottawa Base Hospital Program, Ottawa, Ontario, Canada
(Maloney); the Mayo Clinic School of Medicine, Jacksonville, FL (Vadeboncoeur); and the Division
of Emergency Medicine, University of Western Ontario, London, Ontario, Canada (Dreyer).

Study objective: To identify any association between out-of-hospital transport interval and survival to hospital
discharge in victims of out-of-hospital cardiac arrest.

Methods: Data from the Ontario Prehospital Advanced Life Support Study (January 1, 1991, to December 31, 2002),
an Utstein-compliant registry of out-of-hospital cardiac arrest patients from 21 communities, were analyzed. Logistic
regression identified factors that were independently associated with survival in consecutive adult, nontraumatic, out-
of-hospital cardiac arrest patients and in the subgroup with return of spontaneous circulation.

Results: A total of 18,987 patients met criteria and 15,559 (81.9%) had complete data for analysis (study
group). Return of spontaneous circulation was achieved in 2,299 patients (14.8%), and 689 (4.4%) survived to
hospital discharge. Median transport interval was 4.0 minutes (25th quartile 3.0 minutes; 75th quartile 6.2
minutes) for survivors and 4.2 minutes (25th quartile 3.0, 75th quartile 6.2) for nonsurvivors. Logistic
regression revealed multiple factors that were independently associated with survival: witnessed arrest (odds
ratio 2.61; 95% confidence interval [CI] 2.05 to 3.34), bystander cardiopulmonary resuscitation (odds ratio
2.22; 95% CI 1.82 to 2.70), initial rhythm of ventricular fibrillation/tachycardia (odds ratio 2.22; 95% CI 1.97 to
2.50), and shorter emergency medical services (EMS) response interval (odds ratio 1.26; 95% CI 1.20 to 1.33).
There was no association between transport interval and survival in either the study group (odds ratio 1.01;
95% CI 0.99 to 1.05) or the return of spontaneous circulation subgroup (odds ratio 1.04; 95% CI 0.99, 1.08).

Conclusion: In a large out-of-hospital cardiac arrest study from demographically diverse EMS systems, longer
transport interval was not associated with decreased survival. Given the growing evidence showing major
influence from specialized postarrest care, these findings support conducting clinical trials that assess the
effectiveness and safety of bypassing local hospitals to take patients to regional cardiac arrest centers. [Ann
Emerg Med. 2009;54:248-255.]
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INTRODUCTION
Background

Despite more than 4 decades of development of sophisticated
emergency medical services (EMS) systems, very little is known
about the effect of out-of-hospital care on patient outcomes.1-5

The most dramatic exception to this is the ability to successfully
resuscitate victims of sudden cardiac death with timely provision
of resuscitative care in the field.6-10 In fact, survival from out-of-
hospital cardiac arrest is so extremely time-sensitive that, if
patients do not achieve return of spontaneous circulation before
arrival at the hospital, survival is exceptionally rare.11 Survival
from out-of-hospital cardiac arrest is so dependent on timeliness
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and sequencing of specific interventions that, for decades, events
occurring in the field were believed to be the only significant
determinants of outcome.11-17 Perhaps this explains why a
widespread sense of futility has been identified in the inhospital
approach to patients who have return of spontaneous circulation
but do not immediately appear to be neurologically and
hemodynamically intact. Many patients with return of
spontaneous circulation do not receive aggressive postarrest care
after arrival at the hospital unless they are alert and relatively
stable.18-22 However, this approach is highly inappropriate,
given the results of several recent investigations. In the setting of
aggressive postarrest critical care, the initiation of mild
therapeutic hypothermia in patients who remained comatose
after return of spontaneous circulation has yielded dramatic
improvement in the rates of neurologically intact survival.23-27

With the appearance of hope that such care may have a major
effect on outcome for patients with return of spontaneous
circulation, the concept of bypassing closer hospitals en route to
regional centers that can provide the entire spectrum of
interventions and critical care has been suggested.28,29 However,
the potential benefits of triaging patients to more distant
regional centers must be weighed against the risks involved in
prolonging the time patients spend in the ambulance before
arrival at the hospital.

Importance
Despite many years of intense investigation of out-of-

hospital cardiac arrest, almost nothing is known about whether
the amount of time required to transport the patient from the
scene to the hospital affects patient outcomes. Without such
information, the advisability of triaging patients to regional
centers must be questioned. Thus, the objective of this study
was to evaluate any potential effect of out-of-hospital transport
interval on outcome, using patient data from a very large out-of-
hospital cardiac arrest database.

MATERIALS AND METHODS
Setting and Selection of Participants

The Ontario Prehospital ALS (OPALS) Study is a
multicenter, multisystem, clinical trial evaluating numerous
aspects of the effect of providing basic life support (BLS) and
advanced life support (ALS) out-of-hospital care to patients
presenting with out-of-hospital cardiac arrest. The methodology
of the study has been reported in detail.30 The OPALS study
was funded by Ontario Ministry of Health and Canadian
Health Services Research Foundation.

Methods of Measurement
The cardiac arrest database developed for the study is an

Utstein-compliant registry31 of consecutive out-of-hospital
cardiac arrest patients from 21 communities throughout
Ontario, Canada. The population served by the EMS agencies
of these communities is 2.5 million people. The communities
range in size from 20,000 to 750,000. Medical direction for the
systems is provided by 11 base hospital programs, and each
community has a central ambulance communications center
that provides dispatch to 911 calls. Time data for the study were
recorded by the central ambulance communications centers as
part of their routine operations. EMS crews report, in real time,
when they are en route, arrival at the scene, departure from the
scene, and arrival at the ED. The time points are recorded
according to the clocks at the central ambulance
communications centers. The clocks at each of the central
ambulance communications centers are synchronized daily to
the national atomic clock.30 Out-of-hospital clinical
information was obtained from the standard Ontario
Ambulance Call Report Form. Survival data were provided by
the base hospital programs.

Patients were enrolled in the OPALS study for 12 years,
from January 1, 1991, through December 31, 2002. OPALS
included 3 phases: phase 1: collection of baseline data from the
BLS with defibrillation system as it existed at the beginning of
the study; phase 2: the “optimization” of the BLS with
defibrillation systems. Multiple aspects of the system were
improved to get defibrillator-capable EMS personnel to the
scene of out-of-hospital cardiac arrest more quickly. Phase 3
included provision of full ALS care, including intravenous lines,
ACLS medications, and advanced airway interventions by
paramedics. Multiple aspects of the study have been reported.32-35

Editor’s Capsule Summary

What is already known on this topic
Scene interventions improve outcomes from out-of-
hospital cardiac arrest, but the duration and effect of
transportation after scene care are unknown.

What question this study addressed
How long does it take to transport postresuscitation
cardiac arrest patients in one Canadian province,
and does emergency medical services (EMS)
transport duration have any relationship to
outcomes?

What this study adds to our knowledge
In 2,289 patients from a subset of a large EMS
cohort trial, the transportation interval was similar
between survivors and nonsurvivors and typically
took between 2.6 and 6.2 minutes. In multivariate
analysis, transport interval was not associated with
survival.

How this might change clinical practice
It may be reasonable to accept longer transport
times to get postresuscitation patients to specialty
hospitals.
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We conducted a secondary review of the patients entered
into all 3 phases of the study to identify whether the amount of
time spent transporting patients from the scene to the ED
(transport interval)36 was associated with the likelihood of
surviving the arrest. Patients were excluded if resuscitation was
not attempted, if the arrest was witnessed by EMS personnel, if
the arrest was of a noncardiac origin, or if the patient was
younger than16 years.

Outcome Measures and Primary Data Analysis
Descriptive statistical analysis was performed to describe the

relationship between variables. Stepwise logistic regression was
used to identify the variables that were independently associated
with the primary outcome (survival to hospital discharge). In
the regression model, patient outcome was the dependent
variable. An ! of less than 0.05 was considered statistically
significant. The goodness of fit for the strength of the model
was evaluated with R2 analysis and the Akaike Information
Criterion. Non-normally distributed continuous variables are
presented as medians with interquartile ranges. Analyses were
conducted on both the entire study population and the
subgroup of patients who achieved return of spontaneous
circulation. The return of spontaneous circulation subgroup was
evaluated separately because these patients would be potentially
eligible for bypassing “local” hospitals and going to a regional
tertiary care center specializing in postarrest care.

As part of the analysis, variables that were associated with
survival were entered into a stepwise logistic regression model.
These included sex, age, whether the event was witnessed,
whether cardiopulmonary resuscitation (CPR) was initiated by a
bystander, the initial rhythm at first ECG analysis, and the time
from crew notification until arrival at the scene (response
interval). In addition, transport interval was added to the model
to identify whether it was independently associated with
survival. The a priori ! level was 0.05. SAS 9.1 (SAS Institute,
Inc., Cary, NC) and was used for data management and
analyses.

The study and the reporting of the data were approved by
the Ottawa Hospital Research Ethics Board. The ethics board
waived the requirement for informed consent.

RESULTS
Characteristics of Study Subjects

The Figure shows the adult out-of-hospital cardiac arrest
cases of presumed cardiac origin that were entered into the
OPALS database during the study period. Among the 20,695
cases, 1,708 were excluded because they were witnessed by EMS
personnel, leaving 18,987 cases eligible for this analysis. Among
these patients, 15,559 (81.9%) had complete data, and this
cohort composed the overall study group. Patient outcome (the
dependent variable) was missing in only 5 cases (0.024%). In
the study group, 2,299 patients (14.8%) achieved return of
spontaneous circulation and 689 patients (4.4%) survived to
hospital discharge. Among patients with return of spontaneous
circulation, 30.0% survived (689/2,299).

Main Results
The demographics and patient characteristics for the study

group and the return of spontaneous circulation subgroup are
shown in Table 1. Interval data are detailed in Table 2. Among
survivors, median transport interval was 4.0 minutes (first
quartile 2.6 minutes; third quartile 5.8 minutes), and among
nonsurvivors, it was 4.2 minutes (3.0, 6.2).

Figure. Cardiac arrests: January 1, 1991, through
December 31, 2002. ROSC, Return of spontaneous
circulation.

Table 1. Demographic and event characteristics.

Demographics and Event
Characteristic

All Out-of-Hospital
Cardiac Arrest

Patients
(N!15,559)

Return of Spontaneous
Circulation Patients

(N!2,299)

Median age, y (25th,
75th quartile)

70.7 (60.8,78.6) 70.5 (61.0,77.5)

Male sex [No. (%)] 10,700 (68.8%) 1,542 (67.1%)
Witnessed arrest 7,788 (50.1%) 1,578 (68.6%)
Bystander CPR 2,600 (16.7%) 581 (25.3%)
Initial rhythm
VF/VT 6,021 (38.7%) 1,510 (65.7%)
PEA 3,134 (20.2%) 345 (15.0%)
Asystole 6,277 (40.3%) 402 (17.5%)
Other 127 (0.8%) 42 (1.8%)
Survival to hospital

discharge
689 (4.4%) 689 (30.0%)

VF/VT, Ventricular fibrillation/ventricular tachycardia; PEA, pulseless electrical
activity.
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Adjusted odds ratios for factors associated with survival were
estimated with stepwise logistic regression. These included
witnessed arrest, the presence of bystander CPR, initial rhythm
of ventricular fibrillation/tachycardia, and shorter response
interval (Table 3). Logistic regression revealed no relationship
between transport interval and survival either in the study group
(odds ratio 1.01; 95% confidence interval [CI] 0.98 to 1.05) or
in the return of spontaneous circulation subgroup (odds ratio
1.04; 95% CI 0.99 to 1.08). The regression diagnostics for the
model were very strong, with an R2 value of 0.67 and an Akaike
Information Criterion of 563, which means that the model
accounts for two thirds of the variance related to the dependent
variable.

The OPALS study included a transition from the out-of-
hospital provision of BLS to ALS. In essence, the systems were
“different” after implementation of ALS. Thus, we evaluated
transport interval and survival in both the BLS and ALS cohorts
to identify whether any association was present in either of these
phases of the study. For this analysis, we excluded the 2,622
patients in the “run-in” phase between the BLS and ALS phases.
No association between transport interval and survival was
identified in either the BLS phase (n!10,274; 1.02: 0.95, 1.08)
or the ALS phase (n!2,663; 1.05: 0.98, 1.12).

One issue that required evaluation was the assessment of
whether there was a “threshold effect” related to transport
interval. That is, the potential risk related to longer transport
might be affected by the magnitude of the transport interval. In
other words, the association may not be linear. For example, it

is possible that the effect of, say, 1 minute longer transport is
not the same for patients with transport intervals of 2 minutes
compared with those with transport intervals of 8 minutes. To
evaluate the potential presence of a threshold effect, we
evaluated each transport interval quartile separately, searching
for an association between transport interval and survival in any
range of transport interval. No such association was identified in
any of these subgroups (quartile 1 [0 to 25th percentile] odds
ratio!1.01 [95% CI 0.98 to 1.05]; quartile 2 (25th to 50th
percentile) odds ratio!0.92 (95% CI 0.74 to 1.20); quartile 3
(50th to 75th percentile) odds ratio!0.71 (95% CI 0.41 to
1.30); quartile 4 (75th to 100th percentile) odds ratio!1.03
(95% CI 0.65 to 1.57).

Exploratory analysis using the imputed data (“multiple
imputation”) was done to identify whether the missing data
appeared to have any significant effect on the analysis. The
goodness of fit of the regression model was very similar when
only complete cases were used (R2!0.67) compared to multiple
imputation (R2!0.71). In addition, there were no significant
differences in the output of the regression model when multiple
imputation was compared to the use of complete data.

LIMITATIONS
This investigation has several limitations. First, this was a

secondary review. Thus, unidentified confounders may have
“masked” an underlying association between transport interval
and survival. Despite this, we believe that the size of the
database and the fact that the cases were prospectively entered
into the study with the intention of specifically identifying the
characteristics that affect survival add credence to the findings.
Certainly the opposite finding would have been significant. If
we had found that mortality was increased among patients being
transported longer distances, this would bring pause to those
considering regionalization. Second, the fact that data for
analysis were missing in 19% of cases introduces the potential
for selection bias. However, in addition to this study being
larger than the previous studies, the data were available for a far
higher percentage of patients than in the previous reports. Third
is the issue of external validity. When considering research in
EMS, the dramatic variation in the size, deployment,
administration, and funding of various systems demands the
discussion of intersystem relevance and the “portability” of
study findings. Clearly, evidence in support of the safety of
bypassing local hospitals in one system does not necessarily
mean that it is safe in others. However, the cases came from 21
communities with major variations in size, demographics, and
deployment, which lends credence to the applicability of our
findings to other systems. Fourth, because the OPALS database
contains cases dating back to 1991, one consideration relates to
the age of some of the cases. Obviously, changes, both known
and unknown, happen in EMS systems over time. Thus, using
data from a study that lasted 12 years might affect the analysis.
However, we believe this is a minor factor because the changes
in the dependent variable (survival) over time were fully
explained by the intentional decreasing of response interval

Table 2. EMS intervals.

Median (25th, 75th Quartile)

Cohort (No.)
Response Interval

(Minutes)
Transport Interval

(Minutes)

Study group (15,559) 5.0 (3.4, 6.5) 4.2 (3.0, 6.2)
Return of spontaneous

circulation patients
(2,299)

4.2 (3.0, 5.5) 4.2 (2.3, 6.1)

Survivors (689) 4.0 (2.9, 5.1) 4.0 (2.6, 5.8)
Nonsurvivors (14,870) 5.0 (3.6, 6.6) 4.2 (3.0, 6.2)

Response interval!call received to arrival on scene. Transport interval!leave
scene to arrival at ED.

Table 3. Multivariate analysis: variables independently
associated with survival.

Demographics and Event
Characteristic

All Out-of-Hospital Cardiac
Arrest Patients

(N!15,559), Odds Ratio
(95% CI)

Witnessed arrest 2.61 (2.05–3.34)
Bystander CPR 2.22 (1.82–2.70)
Initial rhythm VF/VT 2.22 (1.97–2.50)
Shorter response interval 1.26 (1.20–1.33)

Response interval!time from crew notification until arrival on scene (minutes).
Regression diagnostics for goodness of fit of the model: R2!0.67; Akaike Infor-
mation Criterion!563.
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during phase 2. In addition, analysis of the transport interval
during each of the chronologic phases revealed no statistically
significant differences during the study. Fifth, although the
definitions for the beginning (leaving scene: wheels start
turning) and endpoint (arrival at ED: wheels stop turning) of
the transport interval were explicit, there was undoubtedly
variation in exactly when the beginning and ending of transport
was actually called in to the central ambulance communications
center. However, this is true in essentially every EMS system,
and there was no reason to believe that any bias in this reporting
would have affected the conclusions of this study. Finally,
although some patients in the study had a transport interval of
more than an hour (68 minutes), the majority of the cases had a
transport interval of fewer than 20 minutes. Thus, we can make
no conclusions about the effect of “long” ambulance transports
on survival.

DISCUSSION
A long history of intense evaluation has shown dramatic

variation in the ability of EMS systems to affect survival from
out-of-hospital cardiac arrest. In fact, success rates have varied
across more than an order of magnitude: from dismal to
impressive.6-8,35-39 Until recently, emphasis on the out-of-
hospital aspects of post–cardiac arrest care overshadowed
discussions about the interventions and critical care provided
after arrival at the hospital. This was partially due to the well-
established fact that, if cardiac arrest victims did not obtain
return of spontaneous circulation in the field, essentially all
hope of survival was lost.11 Although this is true, it may have led
to an assumption that the care provided after arrival at the
hospital was, at least in a relative sense, unimportant.

Recently, numerous studies have identified large variations in
inhospital mortality rates among out-of-hospital cardiac arrest
victims who arrive at the hospital with spontaneous
circulation.26,33,34,40-42 Inhospital mortality has been reported
to be as low as 41%26 and as high as 90%.41 The high degree of
emphasis on the out-of-hospital aspects of resuscitative care may
be a major reason why inhospital care is so quickly abandoned
in patients who remain comatose after return of spontaneous
circulation in the field. Several inhospital investigations have
revealed that aggressive postarrest care is withheld from many
patients who do not have immediate evidence of cerebral
function after circulation is restored.19,20 The problem with this
approach is that poor neurologic outcome cannot be predicted
early in the postarrest course, even when the patient remains
comatose. Predicting long-term neurologic outcome within the
first several days after the arrest is notoriously difficult.21,22,43,44

The dramatic effect of several out-of-hospital interventions
in out-of-hospital cardiac arrest is well documented.6,9,10,33,45

However, increasing evidence reveals that survival from out-of-
hospital cardiac arrest can also be affected by inhospital
postarrest care as long as return of spontaneous circulation is
achieved before arrival at the hospital. Two randomized
controlled trials showed striking reductions in mortality and
improved neurologic outcomes when early mild therapeutic

hypothermia was instituted for patients with witnessed out-of-
hospital ventricular fibrillation/ventricular tachycardia.23,24

Although not randomized, other studies have added evidence
that hypothermia significantly improves outcomes in patients
with restored circulation who remain in a coma after out-of-
hospital cardiac arrest,46-49 which has led the American Heart
Association and the International Liaison Committee on
Resuscitation to officially endorse the use of mild therapeutic
hypothermia in this setting.50,51 Despite this strong
recommendation, few victims who are eligible for this simple
procedure receive it either in the United States or
elsewhere.47,52,53

Recently, a growing body of evidence supports the concept
that other postarrest interventions besides hypothermia may
improve outcomes as well. The literature has at least some
support for postarrest care that includes intentional,
standardized optimization of oxygenation, ventilation, body
temperature, hemodynamics, blood glucose, acid-base status,
and electrolytes, along with anticonvulsant therapy,
antiarrhythmic therapy, thrombolysis, percutaneous coronary
interventions, percutaneous cardiopulmonary bypass, coronary
artery bypass grafting, and intraaortic balloon
counterpulsation.25-27,54-66 The support for some of these
interventions is observational rather than experimental. Thus, it
is unclear which of these will be proven effective. However, the
discussion of regionalization is gaining momentum in the
literature. An example of the mounting evidence was an
investigation undertaken in Oslo, Norway. In a before-after
quasi-experimental evaluation of 119 out-of-hospital cardiac
arrest patients with return of spontaneous circulation, Sunde et
al56 reported that, after implementation of a comprehensive
postarrest management approach, patients were nearly 4 times
more likely to have a favorable neurologic outcome than those
in the historical control (P!.0001).

Findings such as these have led to calls to develop “cardiac
arrest centers” with specialized postarrest care available
continually and out-of-hospital triage protocols that authorize
bypassing local hospitals to go to these regional centers.24 The
concept of “learning from the trauma surgeons” made little
sense when it was thought that the “definitive care” for out-of-
hospital cardiac arrest essentially occurred entirely in the field.
However, with growing evidence that specialized inhospital care
may affect outcome, the analogy to the development of trauma
systems may not be inappropriate.67,68 However, although this
may be an intuitive response, clearly there are potential risks
involved in prolonging the transport of postarrest patients. On
the other hand, the majority of EMS systems have abysmal
outcomes, even for patients who have return of spontaneous
circulation before hospital arrival.6,33,37-39 In the current
investigation, 70% of return of spontaneous circulation patients
died after arriving at the ED with vital signs. Thus, the potential
for effect is significant if postarrest care can be optimized in a
high percentage of these patients.
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Despite many years of intense investigation of the EMS care
for out-of-hospital cardiac arrest, almost nothing is known
about whether the length of out-of-hospital transport affects
patient outcomes. We are aware of only 2 reports that
specifically examined this issue. In San Diego, Davis et al29

conducted a receiver-operator curve analysis to identify whether
transport interval was able to predict the likelihood of survival
to inpatient admission. In their system, no predictive ability was
identified. In addition, they found no association between
transport interval and survival to hospital discharge. In a
statewide study, we assessed cardiac arrest patients presenting to
EMS systems that respond to approximately 70% of Arizona’s
population. Logistic regression revealed no association between
transport interval and mortality in nearly 1,200 out-of-hospital
cardiac arrest patients. This was also true of the subset of
patients who achieved return of spontaneous circulation but
remained comatose.69

In the current study, evaluation of more than 15,000
patients showed that the median transport interval among
survivors and nonsurvivors was nearly identical (4.0 versus 4.2
minutes, respectively). In addition, logistic regression identified
no association between transport interval and survival in the
overall study group, the return of spontaneous circulation
subgroup, the BLS subgroup, or the ALS subgroup. Given the
size of the OPALS study and the fact that it includes a wide
variety of EMS systems, these findings are significant. This is
now the third study (and the second multisystem study)
identifying no effect of the amount of time spent in transport
on survival from out-of-hospital cardiac arrest. Because none of
these investigations represented prospective controlled trials, the
absence of an effect of longer transport interval on outcome has
not been proven. However, given the increasing evidence that
specialized postarrest care may markedly improve survival, these
investigations lend support to the appropriateness of initiating
clinical trials evaluating the safety and effectiveness of bypassing
local hospitals to transport return of spontaneous circulation
patients to regional centers.

An important question relates to how much of an increase in
transport interval might be safe when a closer hospital is
bypassed in favor of a regional center. Although we are not able
to make any conclusions about this issue, the assessment of the
nearly 4,000 patients in the longest quartile of transport interval
revealed no association with survival. Thus, the patient cohort
who would presumably be most likely to be affected by longer
transport showed no apparent detriment in outcome. One of
the strengths of this study is that the size of this extremely
important subgroup alone is larger, by more than a factor of 3,
than the largest previous study on this topic. Future clinical
studies should evaluate this issue specifically.

In conclusion, in a large study of out-of-hospital cardiac
arrest from demographically diverse EMS systems, longer
transport interval was not associated with increased mortality.
Given the growing evidence showing major effect from
specialized postarrest care, these findings support conducting

clinical trials that assess the effectiveness and safety of bypassing
local hospitals to take patients to regional cardiac arrest centers.
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