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In-hospital cardiac arrest remains a major
public health challenge. It affects more than
200 000 people annually in the United

States and Canada and has a survival-to-
 discharge rate of less than 25%.1,2 Research on
the topic has in creased over the past decade, with
investigations evaluating resuscitation quality,3

time to defib rillation4 and disparities in survival.5

Efforts to  im prove patient outcomes have in -
cluded the development of better early warning
systems to anticipate cardiac arrest6 and initia-
tives to strengthen the quality of resuscitation
care itself.7 However, much remains to be
learned about in-hospital cardiac arrest.

Cardiac arrests occurring outside of hospital
represent a more uniform disease process from a
pathophysiologic standpoint (most occur as a result
of spontaneous cardiac arrhythmia in the setting of
coronary artery disease) and have been more exten-
sively studied than in-hospital arrests. In-hospital
arrests represent a much more heterogeneous group
of diseases, both with respect to the underlying
medical condition of the patient, the cause of the
arrest and the resuscitation environment (e.g., inten-
sive care unit [ICU] v. general ward).

In the study by Kutsogiannis and colleagues
reported in CMAJ,8 the authors examined retro-
spective data from five years of in-hospital cardiac
arrests occurring in four Canadian ICUs. The
data set includes survival rates at one and five
years after arrest, an outcome measure not often
included in studies of such events (most focus on
survival to hospital discharge as the key outcome).
Of 517 patients included in their study, Kutso-
giannis and colleagues found that about 27% sur-
vived to hospital discharge and that about 24% of
the original 517 were alive at one year and 16% at
five years. Consistent with other investigations,
the authors found that survival rates were highest

among patients with ventricular tachycardia or
ventricular fibrillation as the initial arrest rhythm,
as opposed to pulseless electrical activity or asys-
tole. More prolonged resuscitation efforts were
associated with poorer survival.

A number of key conclusions can be drawn
from the work of Kutsogiannis and colleagues. A
note of optimism can be found in the long-term sur-
vival data when examined somewhat differently
from the authors’ data presentation. Changing the
denominator from the total number of patients who
had an arrest to the number who survived to hospi-
tal discharge gives a survival rate of 91% at one
year and 60% at five years. This suggests that, con-
trary to conventional wisdom, pa tients who experi-
ence in-hospital cardiac arrest have a real opportu-
nity for long-term survival, if we can improve that
key initial step: survival to hospital discharge.

With the advent of therapeutic hypothermia, a
powerful treatment for patients initially resusci-
tated from cardiac arrest, such gains may be
 possible.9 Many patients in the cohort of Kutso-
giannis and colleagues probably did not receive
therapeutic hypothermia, given that the collection
of data for the study ended in 2005 and meaningful
uptake of this treatment modality occurred only in
the past five years. Of course, neurologic status of
survivors remains an important qualifier of this
optimism and is not ad dressed by the current work.
However, other large studies of out-of-hospital car-
diac arrest have suggested that neurologic function
of survivors can be very good, especially with the
application of therapeutic hypothermia.10

A second and more scientifically intriguing
conclusion can be considered based on the
authors’ ICU dataset. Consistent with findings
from prior studies, survival varied considerably
depending on initial rhythm, duration of car-
diopulmonary resuscitation and severity of illness
before the arrest (as measured by the APACHE II
[Acute Physiology and Chronic Health Evalua-
tion] score). Why does survival vary so much? A
deceptively simple response is that not all cardiac
arrests are the same. Although all in-hospital car-
diac arrests have in common the abrupt and com-
plete loss of cardiac output that can be remedied
only by the restoration of cardiac activity, at a
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• In-hospital cardiac arrest is common and has a high mortality.

• Patients who survive to hospital discharge have a good prospect of
longer-term survival.

• Survival depends more on the underlying pathophysiology than on the
occurrence of the arrest per se.

Key points
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deeper level they do not represent the same un -
derlying disease process. A patient who experi-
ences ventricular fibrillation after a myocardial
infarction is very different from the patient with
sepsis who loses mechanical cardiac function
from progressive acidosis and pulseless electrical
activity. Yet, from a treatment standpoint (algo-
rithms for advanced life support) and a statistical
standpoint (investigations of survival from in-
hospital cardiac arrest), one generally considers
these patients as having the same clinical state
regardless of the underlying  disease process.

Cardiac arrest more accurately represents the
common pathway for a variety of critical ill-
nesses. Patients whose pathophysiology allows
for rapid reversal after in-hospital cardiac arrest,
such as the patient with myocardial infarction
mentioned earlier, have a strong potential for sur-
vival and should receive aggressive treatment,
both during and after resuscitation. Others, such
as the patient with sepsis and profound acidosis,
have a much lower chance of survival, and con-
sideration of aggressive treatment should be bal-
anced with discussion of care goals with the fam-
ily and consideration of care withdrawal.

The general pessimism toward survival after
in-hospital cardiac arrest in our medical culture
may rest with the mistaken opinion that the two
patients described above have the same disease.
Resuscitation guidelines attempt to separate
these patients, in a sense, by virtue of classifica-
tion of arrest by initial rhythm. This may tell
only part of the story, because ventricular fibril-
lation can also occur in patients with end-stage
sepsis, but it represents a different process.

In future studies, evaluation and treatment of

cardiac arrest should become more patient- centred
and grounded in physiology. To achieve these
goals, future research should include the assess-
ment of tools to evaluate patient physiology dur-
ing cardiac arrest and resuscitation in real time.
One size does not fit all with regard to treatment
for these patients. If we can appropriately cus-
tomize both evaluation and treatment, an impor-
tant step forward may be gained in our attempts to
improve patient survival after cardiac arrest.
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