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Distinct Criteria for Termination

of Resuscitation in the
Out-of-Hospital Setting

Marni J. Bonnin, MD; Paul E. Pepe, MD; Kay T. Kimball, PhD; Peter S. Clark, Jr, EMT

Objective.—To Identify distinct criteria for appropriate on-scene termination of
resuscitation efforts for out-of-hospital cardiac arrest when on-scene interventions
fait to restore spontaneous circulation’

Design.—For 18 months, all cut-of-hospital cardiac arrests were evaluated pro-
spectively for survival to hospital discharge and for all established survival predic-
tors including age, gender, presenting cardiac rhythm, whether it was a witnessed
event, perforrnance of basic cardiopulmonary resuscitation by bystanders, and in-
terval to paramedic amrival and return of spontaneous circulation (ROSC).

Setling.—A large municipality with a single, centralized emergency medical
services program.

- Patients.—All normothermic adults treated for out-of-hospital, unmonitored, pri-
mary cardiac arrest. .

Interventions.—Standard advanced cardiac life support provided at the scene
by paramedics.

Main Outcome Measures.— The number and circumstances of patients achiev-
ing survival to hospital discharge following failure to achieve on-scene ROSC.

Results.—Of 1461 consecutive primary cardiac arrests, 139 were monitored

{paramedic witnessed), including 59 that occurred en route {o the hospital. Of the
1322 unmonitored patients, 370 achieved ROSC at the scene, Only six (0.6%) of
the 852 who did not achieve ROSC at the scene survived, and all six were readily
identifiable as having persistent ventricular fibrillation. Excluding those patients with
persistent ventricular fibrillation, all survivors achieved ROSC within 25 minutes af-
ter paramedic arrival.

Concluslons.—Excluding patients with persistent ventricular fibriliation, resus-
citative efforts can be terrninated at the scene when normothermic adults with un-
monitored, out-of-hospital, primary cardiac armrest do not regain spontaneous circu-
lation within 25 minutes following standard advanced cardiac life support. These
criteria should now be validated in several large centers with high survival rates.

(JAMA. 1993270:1457-1462)

SINCE the Iate 1960s, it has been de-
monstrated that most cases of “sudden
death” in our communities are the re-
sult of potentially reversible ventricu-
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lar fibrillation (VF).!® However, most
cardiac arrests occur in the home and
other out-of-hospital settings.2® Asare-
sult, during the past 20 years, elaborate
systems of emergency prehospital care
havebeen established worldwide to pro-
vide improved resuscitative efforts for
the millions of annual victims of out-of-
hospital sudden death.*® Furthermore,
to ensure the best possibility of sur-
vival, it has been standard practice in
most paramedic systems to continue re-
suscitation efforts until the patient has
been attended and evaluated directly
by an emergency department (ED) phy-

sician. Therefore, although risks are as-
sociated with rapid emergency trans-
port by ambulanee,” in most communi-
ties, cardiac arrest vietims who are not
revived at the scene are still urgently
transported to an ED for further resus-
citative efforts. In turn, any decisions to
terminate efforts and to make 2 pro-
nouncement of death are usually carried
out directly by the ED physician.

See also pp 1433 and 1471.

Recently, however, it has been pro-
mulgated that certain persons whohave
experienced out-of-hospital cardiac ar-
rest should be pronounced dead at the
scene.#* Several studies have indicated
that only patients regaining spontane-
ous pulses in the prehospital setting
eventually survive to successful hospi-
tal discharge?1® Still, those studies
have been limited, particularly for
sample size, inclusion eriteria, and low
survivalrates in the emergency medical
services (EMS) systems being studied.
In addition, to our knowledge, none of
the studies has established clear, prac-
tical criteria for delineating when pa-
tients have no further potential for sur-
vival(and therefore conld be pronounced
dead at the scene). In most of these
reports, outcomes were followed up in
only those patients arriving at the ED
without pulses. However, in some of
these series, patients classified as sur-
vivors had regained spontaneous pulses
en route to the hospital. Such patients

Advlisory Panel: Bart Chemow, MD, Balti-
more, Md; David Dantzker, MD, New Hyde
Park, NY; Jerrold Leiken, MD, Chicago, lIl;
Joseph E. Parrillo, MD, Chicago, ill; William
J. Sibbald, MD, London, Ontario; and Jean-
Louis Vincent, MD, PhD, Brussels, Befgium.
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miy have been inappropriately pro-
nounced dead at the scene if efforts had
been terminated prematurely because
of 2 continued absence of pulses during
on-scene efforts,

Therefore, the purpose of this inves-
tigation was to prospectively determine
which patients, if any, survive to hos-
pital discharge following failure to
achieve on-scene restoration of sponta-
neous circulation (ROSC), Using these
data, we hoped to establish the cireum-
stances and applicable eriteria under
which patients can be declared dead at
the scene and in turn can have their
resuscitation efforts appropriately ter-
minated.

PATIENTS AND METHODS
Patlent Population

The study involved a 1.5-year evalu-
ation of all adult out-of-hospital cardiac
arrest patients (age =18 years) treated
within the city limits of Houston, Tex.
As part of a comprehensive registry,
those patients with cardiac arrests that
were clearly associated with trauma, ab-
errationin body temperature, a primary
respiratory etiology, or drug overdose
were inclusively evaluated per routine,
However, these categories were ex-
cluded from this specific analysis in that
our study objective was an examination
of primary cardiac arrest (recognizing
that this designation still remains a di-
agnosis of exclusion)2

To comply with evolving recommen-
dations, patients with monitored (para-
medic-witnessed) cardiac arrests were
evaluated separately (many of these car-
diac arrests occur en route to the hos-
pital and they may bode adifferent prog-
nosis).21%® Therefore, the target popu-
Iation to be analyzed in this study was
the group with unmonitored eardiac ar-
rests. By far, this group constitutes the
majority (85% to 90%) of primary car-
diac arrests. >

Clinleal Setilng and Procedures

By ordinance, the City of Houston
Fire Department is the sole initial re-
sponder and provider of EMS within
the city limits of Houston. At the time
of the study, two-member advanced life-
support (ALS) units were staffed mini-
mally with one paramedic firefighterand
either another paramedic or a basie
emergency medical technician fire-
fighter. The ALS crews were assisted
at every cardiac arrest scene by a four-
member firefighter first-responder
team, and an EMS supervisor (an ex-
perienced Houston Fire Department
paramedic officer).® First-responder
firefighters were trained in basie car-
diopulmonary resuscitation (CPR) and
bag-valve-mask ventilation® Cardiac

arrest management was provided ac-
cording to a routine protocol that fol-
lowed standard American Heart Asso-
ciation guidelines for advanced cardiac
life support (ACLS).? The ACLS pro-
vided included cardiae rhythm interpre-
tation, endotracheal intubation and ven-
tilation (15 mL/kg tidal volume} with
100% oxygen, peripheral intravenous
(IV) aceess (including external jugular
cannulation), and drug administration,
but no central venous access or intra-
cardiac injections. 52 All of the paramed-
ics, emergency medical technicians, first-
responders, and base-station physicians
operated under the training and singu-
lar direction of the physician director of
the Houston EMS system (P.E.P.). Ex-
cept for those patients who regained
spontaneous circulation at an earlier in-
terval, all patients received continued
efforts at the scene for at least a half
hour and were then taken to the hospi-
tal for continued efforts, All cardiac ar-
rests also received comprehensive, ret-
rospective, individual chart reviews as
well as collective data analyses?

The Houston EMS covers an amoe-
boid 600-square-mile territory (spread
over 1000 square miles) and serves a
base population of about 1700000 es-
tablished residents with daytime popu-
lations estimated to exceed 3 million.®
In priority calls, the average response
time is approximately 5 minutes for first-
responder crews and 10 minutes for ALS
providers (paramedics) when measur-
ing the interval from the first telephone
ring at the 911 dispatch center until ar-
rival at the scene 2% Although less
than 2% of these initial paramedic re-
sponses involve cardiac arrests, these
calls are given priority and are dis-
patched within a minute of the first tele-
phone ring.>™ First responders are sent
simultaneously with ALS units in es-
sentially all (99%) of the cardiac arrest
cases. While they are en route to the
scene, “prearrival” instructions, includ-
ing those for basic CPR, are provided to
bystanders over the telephone by the
dispatchers.®

Definitions of Study Variables

Prospectively defined, standardized
data were collected routinely for each
cardiacarrest patient at the time of their
cardiac arrest (list to follow). These data
were entered into a computerized da-
tabase immediately after arrival at the
hospital. Within 24 hours, the data were
retrieved and collated into the compre-
hensive eardiac arrest registry of the
Houston EMS system. Each individual
patient’s record analysis included (but
was not limited to) age, gender, pres-
ence and type of witnesses (eg, family,
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friend, bystander, police officer, fire-
fighter, physician, nurse, or other), ini-
tiator(s) of basic CPR (same as witness
list), achievement of or failure to achieve
ROSC at the scene, ALS (paramedic)
unit response interval (measured from
the first ring at the 911 center), pre-
genting electrocardiographic (ECG)
rhythm at the scene and the rhythm
recorded at the time of hospital arrival
and, in applicable cases, the elapsed time
to ROSC following the arrival of the
first ALS provider.**® Also measured
were on-scene intervals (measured from
paramedic arrival at the patient’s street
loeation until subsequent ambulance de-
parture from the scene) and hospital
transport intervals (departure from
scene until arrival at the ED). The per-
formance of bystander CPR refers to
cases where someone at the scene per-
formed basic CPR techniques prior to
the arrival of members of the formal
emergency response erews activated by
the 911 system.

For this study, patients were defined
as having achieved ROSC if they were
noted to have a spontaneous palpable
pulse rate of 60 beats per minute for at
least one 5-minute period or longer, Pa-
tients who only transiently regained
pulses, even those maintaining them for
3 or 4 minutes, were referred to as hav-
ing achieved “near ROSC” for internal
classifieation purposes. However, within
the context of the study results, they
were still classified as not having met
the criteria for ROSC.

The paramedics’ interpretations of
ECG rhythms were used for all prehos-
pital ECG analyses. Patients whose VF
or ventricular tachycardia (VT) could
notbe converted at any time by repeated
countershock in the prehospital setting
were classified as having “refractory”
VF or VT, accordingly. Those patients
whose VF or VT could be converted but
then experienced continuous refibrilla-
tion within 3 minutes after the Iast con-
version were classified as persistent, re-
curring VF or VT in applicable cases.
Definitions for electromechanieal disso-
ciation and absence of pulses with an
idioventricular rhythm have been pre-
viously deseribed.® Using cirrent stan-
dards (developed subsequently to study
completion), these two ECG rhythms
would have been categorized together
under the umbrella term “pulseless elec-
trical activity.™

The primary outcome variable was
whether a patient achieved survival to
hospital discharge, Patients were sec-
ondarily classified as either being (1)
pronounced dead in the ED or (2) ad-
mitted (in-hospital admission). Although
the primary outcome variable was sur-
vival tohospital discharge, for EMSsys-
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tem quality assurance, all survivors or
their family members were also subse-
quently contacted by telephone to as-
sess neurological status 6 months or
more following hospital discharge.? Neu-
rological status was considered to be
significantly impaired if (1) this was the
family’s opinion using a simplified cere-
bral performance category score (score
=3) or (2) the patient still required resi-
dence in a long-term care facility be-
cause of neurological difficnlties 6 months
after hospital discharge.’®

Statistical Methods

The main goal of this model was to
determine how well failure to achieve
on-scene ROSC predicts nonsurvival®
Specifically, we wanted to prospectively
evaluate the specificity of this predictor
and the characteristies of any patients
who still survived to hospital discharge
following failure to achieve ROSC at the
scene. An unconditioned logistic regres-
sion analysis (Stata Release 3, Comput-
ing Resource Center, Santa Monica, Ca-
Iif, 1992) was used to evaluate the joint
prognostic value of several key patient
characteristics. Variables used in the re-
gression analysis were age, gender, per-
formance of bystander CPR, presenting
ECG, paramedic response interval, and
5-minute ROSC at the scene. A Bonfer-
roni corrected level of .008 (.05 per six
variables) was used for interpretation of
statistical significance. The odds ratio
(OR), expressed as the expanent of the
coefficient from the regression equation,
and its 99% confidence interval (CI) were
calculated for each variable. All tests of
significance were two-tailed. Data are
reported as mean=*SD for continuous
variables, or as frequencies and percent-
ages for counts.

RESULTS
Overview

A total of 1461 consecutive adult pa-
tients meeting the inclusion criteria for
primary cardiac arrest were studied.>®
The cardiac arrest was witnessed by a
paramedic (monitored arrest) in 139 of
these cases, and 59 of these occurred
while the patient was en route to the
hospital. Asaresult, during the 1.5-year
study, we evaluated 1322 cases of on-
seene, unmonitored cardiacarrests. The
average age of the 1322 patients was
65214 years (range, 18 to 103 years),
and bystander CPR was performed in
24% of the cases. Of the 1322 study pa-
tients, 952 (72%) never achieved
5-minute ROSC atthe scene eventhough
all had received standard ACLS proce-
dures.t However, six of these 952 who
failed to achieve on-scene ROSC still
survived to hospital discharge.

JAMA, September 22/29, 1993—Vol 270, No. 12
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Table 1.—Characteristics of 1322 Consecutive, Unmonitored Out-of-Hospital Primary Cardiac Arrest
Patients and the Respective Results of Univariate and Logistic Regression Analyses of These Variables
e e i

Nonsurvivers  Survivors

Joint P

{n=1230) (n=92) Univariate P (OR, 99% CI}*

Age, y 65x15 61x12 Q2 27 {0.9,0.7-1.2)
Mala gender, No. {%) 781 (64) 65 (71) 18 |85 {1.1,0.5-2.4)
Bystander CPRT performed, Ne, (%) 274 (22) 37 (40) <. 001 <.03 (1.9, 0.8-3.8)
Paramedic responsa interval, min 10.224.2 8.7=3.3 D002 . .08 (0.9, 0.9-1.0)
On-scena intarval, ming | 28+9.3 2688 il vl
Transpori Interval, min 7.9x43 8.4x5.1 | |
ROSC, No. (%) 284 (23) 86 (93) <0001 <0001 (32, 10-98)
Initial cythm, No. (%)

Ventricular fibrillation 471 (38) 79 (86} <.0001 <0001 (5.2, 2.1-12.3)

Asystole 506 (41) 5(5) =<,0001

Idioventricular 191 (16) 7(8)

Electromechanical dissociation 52 (4) (4]

Ventricular tachycardia 6 {<1) (1)

Ctherfunknown 4 {<1) 0 — -

R L e

*Results of logistic regression analysis including joint Pvalues, odds ratios (ORs), and 89% confidence intervals
(99% Cls) for the six predictors in the model: age, male gender, performance of bystander cardiopulmonary
resuscitation, paramedic responsa interval, ROSC at the scene, and an Initia! elactrocardiographic prasantation of

wventricular fibaliation,

$CPR Indicates resuscitation,

cardiopulmonary
}Interval from first 911 telephone ring until arrival al street location of the patient.

¥

§interval from paramedic amival at strast location until ambulance departure from the location.
[Restoration of spontaneous circulation (ROSC) at the scene for at least 5 minutes,
{Ellipses indicale not tosted in logistic regression analyses.

Regresslon Analysis

Table 1 shows the age, gender, num-
ber of patientsreceiving bystander CPR,
prehospital intervals, number of patients
achieving ROSC at the scene, and the
initial out-of-hospital ECG rhythms for
survivors and nonsurvivors. The univari-
ate P values shown estimate the indi-
vidual importance of each of these po-
tential predictors of survival to hespital
discharge, whereas the joint P values,
the ORs, and the ClIs estimate the rela-
tive importance of each potential pre-
dictor when related to the presence of
all other variables considered in the lo-
gistic regression model. In univariate
analysis, the initial rhythms of VF (39%
of patients) and asystole (41%) were
negatively correlated with each other
since they represented large and mu-
tually exclusive categories. Therefore,
asystole as the negative predictor vari-
able was omitted from the regression
analysis. Other initial rhythms were
found at lower frequencies (Table 1);
therefore, these predictors were ex-
duﬁed from the regression analysis as
well.

From the logistic regression model,
the estimated odds of survival for those
with ROSC at the scene was 32 (99% CI,
10 to 99) when adjusting for the other
criteria. This indicates that a patient
who had achieved 5-minute ROSC at
the seene had an approximately 32-times
greater odds of survival relative to a
patient who did not have ROSC, assum-
ing that both patients were similar for
initial rhythm, the performance of by-
stander CPR, paramedic response in-

terval, age, and gender. Likewise, a pa-
tient presenting with VF had a fivefold
greater odds of survival (99% CI, 2.1 to
12.3) relative to a patient without VF
(but similar with respect to the other
criteriz). Similarly, the estimated odds
of survival doubled (99% CI, 0.9 to 3.8;
P<.03) in patients who had received ba-
sic CPR from a bystander; this was not
significant at the Bonferroni adjusted
level, although it was a significant pre-
dictor of survivalin the univariate analy-
gis (P<.001). Decreases in paramedic
response time (in minutes) were also
not statistically significant in the regres-
sion model (99% CI, 0.9 to 1.0), although
they were significant in univariate analy-
sis (P=002). Other characteristics in-
cluded in this logistic regression analy-

sis that were not significantly associ-

ated with survival were age (OR=0.9;
99% CI, 0.7 to 1.2) and gender (OR=1.1;
99% CI, 0.5 to 2.4). As already stated
herein, asystole on the presenting ECG
had a very strong negative association

with survival (<1% chanee of hospital -

discharge). However, in absolute terms,
five of the patients presenting with asys-
tole still survived, and only 79 (86%) of
the 92 survivors had VF-associated ar-
rest (Table 1). Therefore, even an initial
ECG rhythm of asystole was not an ab-
solute predictor of nonsurvival,

Based on the six criteria included in
the regression model and using a prob-
ability of .b or greater from the model to
classify survivors, 93% of the patients
were correctly elassified as survivors or
nonsurvivors. However, the specificity
of the main model to predict nonsur-
vival was 99.6%.

Termmination of Resuscitation—Bonnin et al 1459
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Descriptlon of the Six Survivors
{Without On-Scene ROSC)

As reported herein, six patients sur-
vived despite failure to attain on-scene
ROSC. Another 85 patients who failed
to achieve ROSC at the scene were re-
suscitated and were admitted to an in-
tensive care unit, but they eventually
died prior to hospital discharge. Four of
the six survivors came from a subgroup
of 28 who achieved ROSC en route to
the hospital, All four had refractory or
persistent VF. Only two of these pa-
tients did well neurologically (cerebral
performance category score >3). Like-
wise, of the remaining 13 patients who
did not achieve ROSC until they got to
the hospital (<0.1% of ali patients), only
two eventually survived. Again, both of
them were readily distinguished as
cases of refractory VF, Both had re-
ceived bystander-initiated basic CPR
and both remained in VF despite con-
tinuous defibrillation attempts, even af-
ter administration of both 8 mg/kg of
lidocaine hydrochloride by IV and 15
mg/kg of bretylium tosylate by IV, Al-
though these patients were eventuaily
discharged, they both had prolonged hos-
pitalizations. One was discharged to a
long-term care facility because of re-
sidual neurological deficits. The other
patient experienced his cardiac arrest
in his physician's office and received im-
mediate bystander CPR. He maintained
spontaneous eye opening and some mo-
tor activity for approximately an hour’s
duration despite refractory VF and was
eventually taken to a nearby specialty
hospital where he was rapidly placed on
acardjopulmonary bypass pump. Hewas
neurologically intact by the next day;
however, he had persistent severe ven-
tricular dysfunction and renal failure.
After a prolonged hospitalization, he
eventually received heart and kidney
transplants. Nevertheless, he has been
judged by family, physicians, and him-
self to be in good condition more than 3
years after his cardiac arrest.

Therefore, a small percentage of pa-
tients can be suecessfully resuscitated
without regaining pulses at the scene,
However, they all can be predicted as
those with persistent VF/VT. To put
this into perspective, only 131 patients
(six surviving and 125 nonsurviving)
failed to achieve ROSC at the scene and
remained in refractory or persistently
recurring VF/VT. Therefore, this group
in question constituted only 14% of the
952 who did not achieve on-scene ROSC.

ROSC as a Predictor of Survival

As stated herein, with the exception
of cases of persistent VF/VT, failure to
achieve on-scene ROSC was uniformly

predictive of nonsurvival (within the con-
text of this model). Regardless of the
presenting rhythm, 23% of the 370 pa-
tients who did achieve ROSC (for at
least b minutes) at the scene were even-
tually discharged from the hospital.
Moreover, 33% (73/219) of those who
presented with VI and then achieved
ROSC at the scene were successfiilly
discharged, regardless of witness or by-
stander CPR status. If the VF-associ-
ated cardiac arrest was witnessed and
if a bystander performed basic CPR,
survival rates approached 50% when
5 minutes of ROSC was achieved at the
scene.

ROSC Intervals

Although most survivors regained
pulses in the first 5 to 10 minutes after
paramedic arrival, on-scene ROSC (6
minutes with a pulse rate =60 per
minute) was generally achieved in all
survivors within a 20-minute time frame
from the initiation of ACLS, Exceptions
were few: (1) two cases of monitored
cardiaec arrest in which ROSC was
achieved (in both cases) at 27 minutes
after the onset of cardiac arrest; (2} 15
cases of unmonitored cardiac arrests
with persistently recurringfrefractory
VF/VTin which 5 minutes of ROSC was
achieved more than 20 minutes after
initiation of ACLS (range, 21 to 39 min-
utes); and (3) two other cases of unmeoni-
tored cardiac arrest without persistent/
refractory VF in which 5 minutes of
ROSC was not achieved until 22 and 23
minutes after ACLS was first provided.
Of further note, transient pulses were
first established in both of these cases at
20 and 11 minutes, respectively, How-
ever, palpable pulses were then absent
for another 2 and 10 minutes, respec-
tively, before finally achieving a stable
ROSC. In these two cases, the total car-
diac arrest intervals measured between
the first 911 telephone ring and 5 min-
utes of ROSC, were 32 and 27 minutes,
respectively (ie, total cardiae arrest in-
tervals of at least half an hour). In six
other cases of persistent/refractory VF/
VT in which there was subsequent sur-
vival to hospital discharge, cardiac ar-
rest intervals (911 to ROSC) exceedad
40 minutes (range, 42 to 51 minutes).

Therefore, with the exception of
cases of persistent/refractory VF, no
adult survived unmonitored out-of-hos-
pital cardiac arrest if a 5-minute ROSC
was not achieved within 25 minutes of
the initiation of ACLS (and if there was
no pulse rate whatsoever within 20 min-
utes). These findings were consistent
regardless of the paramedic response
intervals, When considering paramedic-
witnessed (monitored) arrests, a half
hour time limit could also be used.

1460 JAMA, September 22/29, 1933--Vol 270, No. 12

COMMENT

The emergent transport of patients
through traffic for further resuscitative
efforts at a hospital must be recognized
for the attendant hazards, as well as for
the inherent costs, both economic and
societal®®® Pedestrians or motorists
may suddenly become unwitting victims
of a vehicular collision during emergency
transport,” ahd EMS personnel have in-
craased risk, not only for motor vehicle
collisions, but also for communicable dis-
ease exposure such as contaminated
needlestick injuries during rapid trans-
port.® Inaddition, EMS personnel often
work unrestrained in the rear of the
ambulance, thus further increasing their
chance of injury during transport.

Even when a traffic mishap isaveided,
the care rendered in the back of a rush-
ing ambulance is generally substandard
in terms of the efficacy of circulation
provided by external cardiac compres-
sions, as well as the ability to perform
advanced skills and to properly monitor
the patient.®2 The act of carefully mov-
ing the heavy weight of an adult patient
(and the attendant equipment) down
stairwells and the angling of stretchers
around sharp corners not only pose lo-
gistical obstacles that are somewhat for-
eign to in-hospital care providers, but
they also interrupt and preclude the
maintenance and proper timing of thera-
penticactions. Therefore, those persons
snggesting only a “modified” prehospi-
tal eare approach (eg, “few shocks and
hurry to the hospital”) as an alternative
strategy are probably unfamiliar with
the difficulties facing those who attempt
to provide care in the out-of-hospital
setting® In turn, these persons also
would have unrealistic expectations re-
garding the time that it would still take
to get the patient to the hospital.

There are other important issues con-
cerning the transport of patients with
ongoing CPR. On hospital arrival, de-
spite the grim outlook for the patient
with “CPR in progress,” these cases usu-
ally become the priority for the ED staff,
thus delaying care to other patients in
the ED.® In addition, although the high
cost of prolonged intensive care maynot
be as great a factor as previously re-
ported®for patients whoare not respond-
ing to prehospital efforts (because most
are pronounced dead in the ED), the ED
billing costs can still pose a significant
burden to many families. In view of the
large numbers involved, the toll of con-
tinued resuscitation efforts at the hos-
pital on health insurance costs is also
substantial, thus affecting society at
large. Surveys of five major receiving
facilities in our community revealed that
the typieal charge for use of a resusci-
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Study (Year) City Patlents, No. Patlents, No. After FPR, No. Comments*
Lewis et al’? (1990} St Louis, Ma 243 211 1 Cardiac arrest en route to hospital, survived
Boanin and Swor'? {1989) Michigan 232 181 1 Survivor not intubated In prehospitat satting
Kellermann e? al'* (1388) Memphis, Tenn 279 4 Two survivors Jost pulsa en roule; another two with

‘ *  persistont VF survived with neurological deficits

Wolford et al's {1988) Pittsburgh, Pa 58 0 All paramedic-witnessed arrasts
Jakobsson el al* (1987) Stockholm, Sweden 307 o 0 BLS plus defibrillation only
Geehr et al'” {1986} San Francisco, Calif s 49 ] Hall raceived open-chest heart tnassage
Wamer et al** {1985) Los Angeles, Calif 54 56 0 Only VF cases
Gray et al® (1991) Providencs, Rt i 185 0 BLS only in one third of cases

*VF indicates ventricular fibrillation; BLS, basic lfe support.

tation room, several “rounds” of drugs,
and several basie Iaboratory tests ap-
proached 32000 to $3000. Using the eri-
teria noted herein, at $2000 to $3000 per
patient, the additional estimated health
care system billings/finsurance claims for
transporting patients to the hospital for
continued (but futile} resnscitative ef-
forts would be $1 million to $1.5 million
per yearin Houston alone. Extrapolated
to a national level (based on population
and relative incidence of cardiae arrest),
this figure approaches $0.5 billion an-
nually. Therefore, if appropriate cases
can be reliably identified, there are sev-
eral sound rationales (including lizbil-
ity, medical futility, and unnecessary use
of resources) for recommending on-scene
termination of resuscitative efforts,
Collective data from several previous
studies, involving almost 1500 combined
adult victims of out-of-hospital cardiac
arrest, have already indicated dismal
survival rates for those adults who fail
to arrive at the hospital with pulses
(Table 2).82141829% Although most of
these studies had limitations, either be-
cause they were smaller retrospective
reviews in EMS systems with overall
low survival rates or because they did
not include all consecutive primary car-
diac arrest patients, the results are still
compatible with the findings of this
study. To our knowledge, among all of
the prior studies of patients failing pre-
hospital efforts, only six survivors have
been reported previously (Table 2), One
of these six patients did not receive the
full benefit of standard ACLS proce-
dures.” Another three of the six already
had (or had regained) spontaneous cir-
culation in the prehospital setting, but
they had asecondary cardiac arrest just
prior to arrival at the ED.” Therefore,
none of these four patients would have
even been considered for possible ter-
mination of resuscitation at the scene.
This leaves only two previously reported
cases (from Memphis, Tenn) as the only
known survivors of failed on-seene at-
tempts at prehospital ACLS ever docu-
mented in the published literature to
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date. However, both of these patients
subsequently were left with residual
neurological deficits requiring institu-
tionalization in long-term care facilities.
More important, these two lone survi-
vors of failed on-seene resuscitation also
had persistent VF, thus setting them-
selves off as a small but identifiable sub-
set of patients, a finding identical to the
results observed in this study. There-
fore, of more than 3000 primary cardiae
arrest patients studied, only those with
persistent VF have benefited from con-
tinued resuscitation efforts in the ED.3#

Nevertheless, while these previous
studies examined the value of continued
EDresuscitation efforts after failed pre-
hospital resuscitation, they did not spe-
cifically delineate when a patient could
be pronounced dead at the scene with
reasonable certainty that there is no
longer a chance for survival. In fact, in
several of the previous studies, patients
did not achieve their ROSC until after
leaving the scene {while en route to the
hospital). This was the case in our study
as well. However, such patients were
not necessarily ineluded in previous
study results as failed “prehospital” re-
suscitations because they had pulses on
hospital arrival, If efforts are to be ter-
minated at the scene, these patients must
still be considered to clearly determine
which patients have no further chance
of survival.

Therefore, the results of this study
not only prospectively confirminalarge
group of consecutive cases what has heen
previously inferred by earlier limited
reporis, but the results also delineate
which patients still have a potential for
survival despite failed resuscitation ef-

fortsat thescene, Conversely, this study’

has also allowed us to establish distinct
criteria for appropriate termination of
resuscitation at the scene (Table 8}, The
high specificity of this model supports
the purpose of this investigation, ie, to
establish criteria that can be used to
identify nonsurvivors. These explicit cri-
teria for appropriate termination of re-
suscitative efforts at the seene also vali-

Table 3.—Criteria for Termination of Resuscitation
Efforis at the Scene Following Unmonitored,
Out-of-Hospital, Adult, Primary Cardiac Amrest

1. Adult cardlopulmonary arrest {not associated with
frauma, body lamperature aberration, raspiratory
etiology, or drug ovardose}

Standard advanced cardiac life support® for 25 min

. No restoration of spontanecus dircylation {sponta-
necus pulse rate of >60 beats per min for at laast
ona 5-min period)

. Absencs of parsistently recuming or refractary
ventricular fibrilationta or any continued
neurological activity {eg, spontanecus resplration,
eye opening, or molor response)

@

F-

date guidelines previously suggested pri-
mdrily for cessation of resuscitative in-
terventionsinthe ED,>% Again, patients
with monitored cardiac arrests or those
withrefractory or persistent VF should
be considered exceptions. Also, patients
with any continuing neurelogical activ-
ity (eg, spontaneous respiration, eye
opening, or motor activity) would also
be considered exceptions. Furthermore,
this study did not address the pediatric
patient for whom, in practice, resusci-
tation efforts are often carried on for a
somewhat longer duration

At the time of study design, we chose
to define ROSC as-being at least 5 min-
utes of a spontaneous pulses. Since in-
ception and eonclusion of this study, con-
sensus guidelines were developed that
suggest a more inclusive eriterfon for
ROSC (return of spontaneons pulserate
for any period).>"® Another 56 patients
who did not have refractory VF and
who did not meet our stricter criteria
for ROSC did develop some pulses tran-
siently. Nevertheless, none of these
“near-ROSC” patients achieved hospi-
tal admission, thus supporting the use-
fulness of the stricter criteria chosen
herein for ROSC.2Y

Several EMS systems already have
allowed for termination of resuscitative
efforts at the scene in selected cases of
cardiae arrest under on-line physician
orders.’™*¥ In two of these systems, Se-
attle-King County, Wash, and Milwau-
kee, Wis, overall resuscitation and long-
term survival rates are extremely high,
helping to validate the comfort level with
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* &+ this practice. In those communities, on-

scene termination of efforts is an ac-
cepted practice and has met with few
problems. Other EMS systems have re-
cently validated this same experience. 242

Essentially all patients in this study
received full benefit of ACLS interven-
tions in the prehospital setting, There-
fore, if IV insertion or endotracheal
intubation cannot be accomplished
promptly in the prehospital setting, it
still could be argued that the patient
should be transported rapidly to an ED
to provide the patient with the full ben-
efit of these interventions.?

Patients management practices used
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