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Predictors of Survival in Resuscitation
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Abstract

Objective: Study the survival-to-hospital discharge
rate for veterans who underwent Advanced
Cardiac Life Support (ACLS) and reach a better
understanding of the variables that influence their
survival after cardiac arrest. To aid in developing
strategies directed towards decreasing the risks
related to the event.

Design: A retrospective record review of advanced
resuscitative attempts during the period of January
1% to December 31%, 2006.

Setting: VA Caribbean Health Care System, San
Juan.

Patients: Veterans admitted during the study period
who suffered cardiac arrest.

Measurements: Patient’s age, sex, diagnosis, initial
rhythm, location, time of event and duration of the
resuscitation efforts (downtime), were collected.

Main results: There were 128 arrests documented
during the study period: 122 (95%) were in-
hospital events and 6 involved patients brought
to the emergency department during the course
of resuscitation. The mean age was 72 years and
98% were males; most events occurred at general

medical/surgical wards (61%). Events were mostly
of cardiac origin (82.78%), with asystole (AS) and
pulseless electrical activity (PEA) being the most
common initial rhythms (61%). The most frequent
pre-arrest diagnoses were sepsis, community-
acquired pneumonia, renal failure and malignancy.
Survival-to-hospital discharge was 7.38%; most
survivors suffered primarily respiratory arrests
while at the general wards. Arrest events were
evenly distributed throughout the 24-hour day, and
the average downtime in survivors was lower than
in non-survivors (12 vs. 22.35 mins respectively,
p=0.03).

Conclusions: We found a substantially lower
survival rate for in-hospital cardiac arrests than
has been previously reported. Possible explanations
for this phenomenon include the high incidence
of arrhythmias associated with poor outcome
(AS, PEA), the frequency of unwitnessed events
occurring in general wards, patient’s age and
underlying diagnoses. Measures for the timely
identification of admitted patients who are at
risk for poor resuscitative outcomes with these
characteristics should be instituted.
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Introduction

Cardiac arrest has been defined as “the cessation of
cardiac mechanical activity confirmed by the absence
of a detectable pulse, unresponsiveness and apnea (or
agonal respirations)” [1]. The incidence of cardiac
arrest in hospitalized patients varies among studies,
but is reported to be in the range of 1 to 5 arrests per
1000 patient admissions [2]. The survival-to-hospital
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discharge rate after cardiac arrest has been recently
reported to be approximately 20%, with published
data showing a range between 0% to 42% mainly due
to differences in disease severity and the definitions
applied.

The Veterans Administration Health Care System (VA)
provides an integrated, uniform medical and social
support service to the American veteran population
throughout the US and its territories. It is the largest
comprehensive medical care system in the Western
hemisphere. Males represent 94% of the population
and 36% are over 65 years of age [3], thus comprising
mostly geriatric patients. The VA Caribbean Health
Care System Hospital — San Juan cares for 146,001
veterans, 41% being older than 65 years of age. Our
hospital is unique among VA facilities because of its
larger population of “older” adults (>75 years of age),
their higher average number of medical comorbidities
and the fact that most of our patients fall under the
category of medically indigent. All of these are
well-recognized risk factors for higher in-hospital
mortality.

We hypothesized that the survival-to-hospital discharge
rate of veterans undergoing Advanced Cardiac Life
Support (ACLS) at our institution is lower than that
previously reported in the literature, mainly due to
older population and comorbid conditions.

We believe the information gathered through this
investigation will allow us a better understanding of
the variables that shape the survival of our veterans
after cardiac arrest. Our results may assists in the
development of strategies directed towards decreasing
the risks related to the occurrence of in-hospital
cardiac arrests. Lastly, we expect our data will provide
physicians, nurses and families with more information
upon which to decide in what situations resuscitative
efforts would be most beneficial for the patients.

Materials and methods

The Institutional Review Board approved the study.
We performed a retrospective review of advanced
resuscitative attempts at the VA Caribbean Health Care
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System during the period of January 1* to December
31, 2006. Hospital policy requires that a specific
document be filled for every cardiac arrest event; the
form includes information such as the victim’s age,
sex, primary diagnosis, ward location, who recognized
the event, time of event, type of arrest, initial rhythm,
outcome and downtime and medications administered.
Two copies of this form are made, one for the patient’s
record and another one that is filled at the Department
of Nursing Services. A data collection sheet including
all of these recorded elements was created to tally the
information while ensuring information security to
protect patient privacy. Most of the data was reported
as descriptive statistics. Statistical comparisons for
different time periods were done using the Chi-square
test and the Student’s t-test. A p value of 0.05 was
required for statistical significance.

Results

We identified 128 documented arrests during the study
period: 122 (95%) were in-hospital events and 6 (5%)
involved patients brought to the emergency department.
Table 1 shows the demographic information, location
and time of events and the identified rhythms. The
population’s mean age was 72 years and 98.3%
were males. Most cardiac arrests occurred at general
medical/surgical wards (61%); of these, 71 (58%)
occurred in the medical ward and 39% in the intensive
care unit. The types of arrests were mostly of cardiac
origin 83% and 17% of respiratory origin. The most
common initial rhythm for cardiac arrest events were
AS and PEA representing a 61%. The most common
pre-arrest diagnosis were sepsis, community acquired
pneumonia and malignancy.

The survival to discharge rate was 7.38%; most
survivors suffered cardiac arrest of primarily respiratory
origin while at the general wards. As shown in Figure
1, patients who underwent cardiac arrest during the
15:01-23:00 hour interval had a highest survival rate
than patients during the 23:01-7:00, although the
difference did not reach statistical significance (p
=0.06). The downtime among survivors was less than
in non-survivors, 12 mins vs. 22.35 mins respectively
(p =0.03).
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Although arrests occurred almost evenly throughout
the 24 hour period, we did find two peaks of higher
frequency of events: from 4:00 to 8:00 hrs and from
13:00 to 17:00 hrs (Figure 2), with a higher survival
during these peaks as well, but not statistically
significant (p =0.344).

Discussion

Survival after cardiac arrest is related to several factors
that can be divided into two groups: patient and event
variables. Patient variables include age, gender, race
and comorbid conditions. There have been conflicting
results regarding the effect of age on survival mainly
due to differences in study designs; many studies have
included both adult and pediatric populations [4,5,6].
Other studies have further separated young and old
adults based on arbitrary ages. Nevertheless, there is
general consensus that survival is decreased in older
patients, and that children have a higher survival rate
[7,8]. This statement considers that the predominant
form of cardiac arrest in children is of respiratory
origin [7], as well as the fact that coronary artery
disease is unlikely in this age group. The patients in
the study would be categorized as older adults, and
survival in the group was low in accordance with prior
studies [7,8].

Only two females had cardiac arrests during the
study period and neither survived, their rhythms were
bradycardia and AS respectively. A study from 2001
which evaluated gender influences on survival after
cardiac arrest [9] noted that although women were
less frequently found in ventricular tachycardia (VT)
or fibrillation (VF) at the time of cardiac arrest they
had a better chance for survival [10,11]. Comorbid
conditions such as sepsis, metastatic cancer, renal
failure and stroke have all been associated with poor
outcomes after cardiac arrest [ 12]. These were the most
common diagnoses found in the population studied
and could explain the poor outcome observed.

Considering event variables, the documented initial
rhythm is a well established predictor of survival [13].
VT/VF has been consistently identified as the rhythm
associated with the best outcome [5,13]. However,
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VT/VF is identified in only 20-35% of in-hospital
cardiac arrest victims [14]. We were able to identify
this rhythm in only 12% of our patients, a much lower
frequency than previously reported. AS and PEA were
the rhythms most frequently identified (48.36%),
and both are known to be associated with decreased
survival [15]. PEA and AS are likely to result from
the degeneration of an unidentified episode of VT/VF,
signaling that a considerable time elapsed between
the onset of the arrhythmia and the time the patient is
found in cardiac arrest. Documentation of the initial
rhythm at the time of arrest was not available for 21%
of our population, evidencing the need for improved
documentation of events.

The duration of the resuscitation efforts (commonly
known as “downtime” and measured from the initiation
of ACLS to the recovery of a perfusing rhythm), the
patient’s location at the time of arrest and whether they
are witnessed or unwitnessed arrests are other variables
known to have an impact on outcome [16]. In our study
the average downtime of survivors was significantly
lower than that observed in non-survivors (12 vs. 22
mins, p =0.03). Duration of the resuscitative effort is
a known determinant of the likelihood of survival; in
other words, the longer a resuscitation effort goes on
for, the lesser the meaningful recovery of the victim.
In a patient with a prolonged downtime the favorable
outcome would be reduced based on the known fact
that neuronal cell death starts after 4 to 6 minutes of
hypoxia and survival is believed to be affected by it.
Moreover, there is a tendency among ACLS providers
to stop resuscitative efforts after an average of 20
minutes in victims of in-hospital cardiac arrests; more
prolonged efforts may produce less survivors as the
resuscitation itself become a self-fulfilling prophecy
scenario.

Although it is believed that a patient being monitored
in an intensive care unit (ICU) has a better chance for
survival than a patient located in a general medical/
surgical ward, where timely identification of the event
may be difficult, we found that patients whose arrest
occurred in a general ward had a better survival. The
type of arrests, being mostly of respiratory origin, and
the lower severity of illness of ward patients when
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compared to ICU patients could explain these findings.
The presence of ICU nurses trained in the provision of
ACLS is an additional factor affecting patient outcome
[17]. In our institution the nursing staff that provides
ACLS is formally trained and is an integral part of
the “code team”. Such team though, is located at the
intensive care unit of the institution, and timely arrival
to the site of the event needs to be considered.

The actual time of the day at the onset of cardiac
arrest may influence outcome. In 2002, Brindley et
al [14] found that patients who suffer cardiac arrest
during the day are almost twice more likely to survive
than patients whose events occurred at night [18].
Although availability of trained personnel, witnessing
of the event and other factors may very well explain
this finding, other studies failed to demonstrate such
relationship [15,19]. We were able to show two peaks
for frequency of events (4-8 hr and 13-17 hr) during the
24 hour period, but the time of arrests in our patients
held no statistically significant impact in survival.
Interestingly, we were able to demonstrate that the
survival rate outside these two peaks was reduced.
Definitive reasons for the observed trend could be
related to factors previously described.

Even though many studies report survival-to-hospital
discharge as the main measured outcome, the
neurological recovery of these patients is of utmost
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importance since the goal of resuscitation is “to reverse
premature death, not prolong inevitable one” [20]. We
were not able to measure the neurological recovery
due to the retrospective nature of the study, which will
clearly require further study.

Our population had a lower survival rate after cardiac
arrest, which we believe is a consequence of being
older and with many comorbid conditions that are
known to be associated with poor outcome. Measures
for the timely identification of admitted patients who
are at risk for poor resuscitative outcomes with these
characteristics should be instituted. Also, the adequacy
of the resuscitative effort should be reviewed after
each event to improve the competence of ACLS
providers. Additional studies will allow us to better
inform patients and their relatives regarding survival
after cardiac arrests, in order to improve their decision-
making processes involving life-supportive measures.
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Table 1. PATIENT CHARACTERISTICS

Age
<51 4 ( 3.27%)
51-60 15 (12.29%)
61-70 20 (16.39%)
71-80 56 (45.90%)
> 80 27 (22.13%)
Sex
Male 120 (98.36%)
Female 2( 1.64%)
Location
Intensive Care Unit 47 (38.52%)
General Ward 75 (61.47%)
Medical 71
Surgical 4
Time of arrest
07:01 - 15:00 44 (36.06%)
15:01 - 23:00 37 (30.32%)
23:01 - 07:00 41 (33.60%)
Type of arrest
Respiratory 21 (17.21%)
Cardiac 101 (82.78%)
Asystole 59 (48.36%)
Pulseless electrical activity 16 (13.11%)
Ventricular fibrillation/tachycardia 15 (12.30%)
Bradycardia 4 ( 3.28%)
Complete AV block 2( 1.64%)
Unknown 26 (21.31%)
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Figure 1. SURVIVAL TO DISCHARGE RATE AFTER CARDIAC ARREST BY TIME SHIFTS
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Figure 2. NUMBER OF ARREST EVENTS OVER THE 24 HOUR PERIOD OF THE DAY
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