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Outcomes in pulseless electrical activity and asystolic cardiac arrest with and without
therapeutic hypothermia in those who remain comatose after return of spontaneous
circulation

A. Study Purpose and Rationale

According to the CDC, approximately 300,000 Americans per year have cardiac arrest
outside of a hospital setting [1]. Historically, outcomes have been poor, with reports of
survival to discharge ranging from 6-14% [1]. Among all out-of-hospital cardiac arrest
(OHCA) patients between 2000-20006, patients who found in asystolic arrest had the worst
outcomes (1% survival to discharge and 0.5% 30 day survival)[2] while those with shockable
initial thythm (ventricular fibrillation (VF) or pulseless ventricular tachycardia) had the best
outcomes (15-20% survival to discharge) [3-5]. Those with pulseless electrical activity
(PEA), fell somewhere in the middle (5-8% survival to discharge) [6]. Frequently, survivors
of arrest would be discharged with devastating neurological deficits because of hypoxic brain
injury as well as multiple other medical co-morbidities from a complicated hospitalization.

Beginning in the 1950s, cardiothoracic surgeons used moderate hypothermia (28 to 32
degrees C) during cardiac surgery to prevent brain ischemia [7]. The idea of cooling after
unexpected cardiac arrest and subsequent resuscitation, however, was not seriously pursued
until the early 1990s, when animal studies became popular. In 2002, two randomized
controlled trials were published suggesting that patients in cardiac arrest with an initial
rhythm of VF who remained comatose after ROSC had better outcomes after mild
therapeutic hypothermia to 32-33 degrees C for 12-24 hours [8,9].

No similarly controlled prospective trial has been done to compare outcomes after pulseless
electrical activity (PEA) or asystolic arrest and total-body hypothermia. There has been
conflicting data published among nonrandomized studies, and outcomes are rarely measured
in the same way [10-13]. Of the three most recent publications, one retrospective chart
review study investigated outcomes after OHCA and cooling and found a 30% in-hospital
mortality rate for those with VF arrest, versus a 63% mortality rate for those with non-VF
arrest. In addition, 66% of VF patients were discharged with “favorable” neurological
status, versus 8% of non-VI patients. Of note, in that institution it is not protocol to cool
every comatose survivor of cardiac arrest [14]. Another study on hypothermia showed
significantly fewer patients with favorable neurological outcome at 30 days in patients with
non-VF when compared to VF arrest, although their data suggested an association with time
to ROSC [15]. In a retrospective study of nearly 550 patients in asystolic cardiac arrest
without intentional hypothermia, investigators found that the only survivors of unwitnessed
asystolic arrest were those who had survived near-drowning or were hypothermic from
environmental factors [2].

CUMC has been a pioneer in therapeutic hypothermia to preserve neurological function;
initially, cooling was used only for patients with massive stroke, but since 2007 the institution



has been more consistently cooling patients who remain comatose after ROSC. As of
January 2013, twelve hospitals in Manhattan offer therapeutic cooling, and it is now
recommended that all comatose survivors of cardiac arrest be cooled [16-18], despite there
being a dearth of data supporting cooling after PEA or asystole.

There has been no evidence of harm to patients with cooling [11]; however, in our current
political environment there will be calls for evidence-based implementation of protocols. In
particular, recent data show that 75-80% of cardiac arrests are PEA or asystolic and that the
proportion of non-VF cardiac arrests that survive to hospital admission has been increasing
[1]. Intensive care resources will soon become limited. At this point in time, however,
cooling has become the standard of care in New York City, particularly since January 2008
when CUMC led the effort to make policy that post-arrest patients be brought by ambulance
only to hospitals that had the capability to cool [19], making it difficult to justify doing a
randomized, controlled trial at any New York City hospital.

This study aims to compare short- and long-term medical and neurological outcomes after
cardiac arrest both before and after widespread institution of the cooling protocol by doing a
single center retrospective chart review. Given that other medical therapies have also
changed, it is possible that this study will show a benefit that is not solely attributable to the
institution of hypothermia itself; however, we expect to find no difference in those with
asystolic arrest even with our extensive technology.

B. Study Design and Statistical Analysis

In this retrospective chart review, we will collect all consecutive cardiac arrest cases with
initial nonshockable rhythm admitted to any this hospital between January 1, 2000 and
December 31, 2004 (i.e. normothermia after cardiac arrest). If the clinical chart states that
the patient was treated with hypothermia (as may have been the case rarely towards the latter
one to two years), those patients will be excluded. Additionally, we will collect all
consecutive cardiac arrest cases with initial nonshockable rhythm admitted to the hospital
between January 1, 2008 to December 31, 2012 (i.e. hypothermia after cardiac arrest). If the
clinical chart states that the patient was #of treated with hypothermia, the contraindication to
cooling [17] will be recorded and that case will not be included in the hypothermia cohort.
For each case, the following variables will be noted: demographic data including age, gender,
past medical history, when possible, pre-arrest CPC and mRS; initial rhythm of PEA,
asystole, or unknown non-VF/VT; time down before initiation of CPR; time to ROSC; time
from ROSC to initiation of cooling, time from ROSC to reaching temperature goal, and
duration at temperature goal (for those who received hypothermia); etiology, if known, of
the cardiac arrest; additional medical interventions used including pressors/inotropes,
continuous venous venous hemofiltration/hemodialysis (CVVH/CVVHD), intra-aortic
balloon pump (IABP), Impella device, and extracorporeal membrane oxygenation (ECMO);
surgical interventions; medical complications; length of ICU stay; length of hospitalization.
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The primary outcome will be survival to hospital discharge. Secondary outcomes will be
Cerebral Performance Category (CPC) at discharge; modified Rankin Score (mRS) at
discharge; and CPC and mRS at 1 year post-discharge.

Existing data suggests that prior to cooling there was a 1% survival to discharge for asystolic
arrest [2] and 8% survival to discharge for PEA arrest [6], which is approximately a 5%
survival to discharge for non-VF arrest without cooling. The most recent published chart
review on outcomes after non-VF arrest with cooling found a 63% in-hospital mortality rate,
meaning 37% survived to discharge [14]. To ensure 80% power with alpha of 5% we will
assume that normothermic survival to discharge will be 5% and hypothermic survival to
discharge will be 15%, in which case 160 subjects in each group will be required (total 320).

Chi-square tests will be used to compare rates of the indicated outcomes between the two
groups. Univariate logistic regression will be used to screen all variables for predictors of
outcome, and any variable with p<0.1 will be included in a multivariate stepwise logistic
regression (both forwards and backwards) to look for final predictors.

To evaluate for an effect simply by virtue of time passing and improvement in medical
devices, the Cochran-Mantel-Haenszel test will be used to trend any changes in baseline
characteristics in each group and then again by calendar year.

C. Study Procedure
Retrospective chart review as discussed above. Study duration likely six months for data
collection and analysis.

D. Study Drugs
None.

E. Medical Device
None.

F. Study Questionnaires
None.

G. Study Subjects

Inclusion criteria: (1) Out-of-hospital cardiac arrest with documented non-shockable initial
rhythm on EMS arrival; (2) Comatose immediately following ROSC; (3) Survival to at least
24 hours after admission.

Exclusion criteria: (1) Unknown or VF/pulseless VT as initial thythm on EMS atrival; (2)
Following commands immediately following ROSC; (3) Near-drowning or other
hypothermic exposure; (4) Second cardiac arrest during the hospitalization; (5) Expiration
within first 24 hours of hospital admission; (6) Institution of comfort care measures, ICU
treatment restrictions, or withdrawal of care during hospitalization; (7) Known coagulopathy;
(8) Evidence of severe systemic infection within 12 hours of presentation to the hospital; (9)
known terminal stage illness with less than one year predicted survival.



Subjects classified in the normothermic group will be those admitted to the hospital between
January 2000-December 2004, and those classified in the hypothermic group will be those
admitted between January 2008-December 2012.

H. Recruitment of Subjects
Not applicable.

1. Confidentiality of Study Data

All information obtained from patient charts will remain confidential. A unique number will
identify each subject and the subject’s data. Only primary research staff will have access to
subject names. Data will be recorded in an encrypted file that will be securely maintained on
a private server.

J. Potential Conflict of Interest
None.

K. Location of the Study
Data collection will occur at New York Presbyterian Hospital, Columbia University.

L. Potential Risks
No risks, as this is chart review only.

M. Potential Benefits
No direct benefits to individual patients.

N. Alternative Therapies
Not applicable.

O. Compensation to Subjects
None.

P. Costs to Subjects
None.

Q. Minors as Research Subjects
Not applicable.

R. Radiation or Radioactive Substances
None.
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