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Some Cardiac Arrest Patients Get the Big Chill
B Y  M I T C H E L  L . Z O L E R

Philadelphia Bureau

It’s taken about 7 years, but
treating comatose survivors
of cardiac arrest by cooling

them down is finally hot.
In February 2002, reports from

two independent, controlled
studies showed dramatically im-
proved neurologic and survival
outcomes in patients resuscitat-
ed after cardiac arrest when 
their body temperatures were
dropped to 32° C–34° C for 12-
24 hours (N. Engl. J. Med. 2002;
346:549-56; 557-63). But despite
an editorial that recommended
immediate adoption of the treat-
ment for cardiac-arrest survivors
(N. Engl. J. Med. 2002;346:612-3),
and further endorsement by the
Advanced Life Support Task
Force of the International Liai-
son Committee on Resuscitation
in April 2003 (Resuscitation
2003;57:231-5), the treatment
mostly languished in the United
States for several years.

As recently as 2006, a survey

of emergency medicine physi-
cians, critical care physicians,
and cardiologists found that 74%
of respondents had never used
therapeutic hypothermia (TH)
in cardiac arrest patients (Crit.
Care Med. 2006;34:1935-40).

Experts cite many reasons for
the slow uptake, despite over-
whelming evidence of the effi-
cacy and safety as well as the rel-
ative simplicity and low cost of
TH. A frequently cited explana-
tion is the “legacy of nihilism”
for treating CPR survivors, after
decades of seeing most of these
patients go on to a poor quality
of life, said Dr. Clifton W. Call-
away, an emergency medicine
physician at the University of
Pittsburgh. He also noted the
small number of cardiac arrest
survivors that any single physi-
cian usually sees, making him or
her unfamiliar with these pa-
tients, and the relatively low lev-
el of commercialization of TH.

The absence of a billing code
and reimbursement for TH is
another factor, said Dr. Bentley J.
Bobrow, an emergency medicine
physician at the Mayo Clinic in
Phoenix. Another issue is that a
diverse array of physicians, nurs-
es, and technicians in different
specialties must be on board in
using TH as a cardiac arrest pa-
tient is transitioned from ambu-
lance to emergency department
to coronary care unit, said Dr.
Robert W. Neumar, associate di-
rector of the center for resusci-
tative science at the University of
Pennsylvania, Philadelphia.

But slowly, TH began being
used by emergency medical ser-
vices (EMS) personnel, emer-
gency medicine physicians, car-
diologists, neurologists, and
nurses. By the end of 2008, it
looked like TH finally had be-
come the standard of care.

“There has been a major shift
in the use of TH. We’ve seen a
substantial increase in interest,”
so that at the start of 2009 there
is generally at least one large

center routinely using TH for
cardiac arrest patients in virtu-
ally every major U.S. metropol-
itan area, said cardiologist Dr.
Mary Ann Peberdy, professor of
medicine and emergency med-
icine at Virginia Common-
wealth University in Richmond. 

“The idea is treating cardiac
arrest as a potential brain injury,
not just a heart injury. It’s a
change so that it’s not CPR, it’s
CCR: cardiocerebral resuscita-
tion,” said Dr. Stephan A. May-
er, chief of the neurologic ICU
at Columbia-Presbyterian Hos-
pital, New York.

“Cooling for cardiac arrest has
been a grassroots, bottom-up
movement that has bubbled up
where there have been local
champions,” and now “it’s ab-
solutely at a tipping point,” Dr.
Mayer said in an interview.

Although no group or reg-
istry keeps official tabs on how
widely TH is used in America or

elsewhere, here are a few ex-
amples of its spread:
� In December 2007, Dr. Bo-
brow launched a program to
designate Arizona hospitals as
cardiac arrest centers that re-
quired participating centers to
use TH as well as other evi-
dence-based facets of resuscita-
tion, report their outcomes, and
have percutaneous coronary in-
tervention available around the
clock. This is the first statewide
program aimed at boosting use
of TH, said Dr. Bobrow, who is
also medical director for the Bu-
reau of Emergency Medical
Services of the Arizona Depart-
ment of Health Services. By the
end of 2008, Dr. Bobrow had en-
listed 20 of the approximately 70
hospitals in Arizona into the pro-
gram, and he hopes to involve
another 20 centers in 2009. Be-
fore the program began, TH
was available at only one Ari-
zona hospital. The program also
has EMS crews take patients to
a participating cardiac arrest cen-
ter while bypassing undesignat-
ed hospitals. By October 2008,
about half of the more than six
million residents of Arizona
were in an area served by a car-
diac arrest center. TH use in-
creased from 2% of cardiac ar-
rest patients before the program
began to 34%, while survival to
hospital discharge rose from
13% before to 22% with the pro-
gram in place.
� Virginia Commonwealth
University in Richmond was an
early adopter of TH for resusci-
tated cardiac arrest patients,
starting in late 2002, Dr. Peberdy
said. But in February 2008, the
program intensified. Working
with the Richmond Ambulance
Authority, EMS technicians be-
gan to infuse chilled saline into
appropriate patients while in the
ambulance to start TH as soon
as possible. With cooling already
begun, ambulance drivers began
to take patients only to local
centers with a protocol to con-
tinue TH once patients arrived,
and at the time Virginia Com-
monwealth was the only Rich-
mond hospital with a protocol.
Ambulance crews also improved
their resuscitation methods with
an automated chest-compres-
sion device designed to boost
blood flow, compared with con-
ventional, manual chest com-
pression.

February 2008 also introduced
a more intensive, in-hospital pro-
gram at Virginia Common-
wealth: Advanced Resuscitation
Cooling Therapeutics and In-
tensive Care (ARCTIC), mod-
eled on a trauma-team ap-
proach. It involves a specialized

team of providers trained to
both continue TH and provide
state-of-the-art resuscitation
care. TH is continued in the hos-
pital using an intravascular
catheter that’s threaded through

the femoral vein and into the in-
ferior vena cava. The catheter
balloon contains a continuous
flow of cold fluid that directly
cools the patient’s blood, so the
target temperature of 33° C is
reached within 1 hour, Dr. Pe-
berdy said. 

From February through mid-
December 2008, 54 resuscitated
cardiac arrest patients were treat-
ed this way, with 40%-45% sur-
viving with good neurologic out-
comes, compared with a historic
rate without TH of about 15%,
she reported in an interview. Dr.
Peberdy, who is director of ARC-
TIC, credits this program and
the EMS diversion policy with
forcing the hand of at least one
other Richmond hospital that in-
troduced TH following the
launch of Virginia Common-
wealth’s program in early 2008.
� TH began to be used com-
prehensively at Columbia-Pres-
byterian in New York in mid-
2007, taking hold under the
leadership of Dr. Mayer. By late
2007, he and other TH advo-
cates in New York City orga-
nized a day-long hypothermia
session that led to a year-long ef-
fort to make TH available to
cardiac arrest patients around
the city. The initiative got a
boost when it was embraced by
the medical directors of the
city’s EMS program and the fire
department. The result is that
starting this year, cardiac arrest
patients who are picked up by
ambulances inside the city and
meet the requisite clinical para-
meters will be taken to the clos-
et hospital that can provide TH
as long as it can be reached
within 20 minutes. The pro-
gram also plans to start provid-
ing prehospital cooling in the
ambulance during 2009.
� Boston Medical Center began
using TH in 2004, and the oth-
er large medical centers in the
Boston area have also begun its
routine use. The program ratch-
eted up in mid-2008, when the
Boston EMS program began ad-
ministering TH to eligible pa-

tients while they were in the
ambulance, said Dr. George
Philippides, director of the
coronary care unit at Boston
Medical Center.

TH “is relatively easy to start
in the field, using cold
intravenous saline and
ice packs. There is no
valid reason not to
adopt this practice,”
Dr. Philippides said.
� A TH program for
cardiac arrest began at
the Ochsner Clinic in
New Orleans in May
2007. As of late 2008, it

wasn’t clear whether TH was
routinely used at other hospitals
in New Orleans, said Dr.
Christopher White, chairman
of the department of cardio-
vascular diseases at Ochsner. He
hopes that in 2009 a program
may begin with the city’s EMS
to preferentially transport car-
diac arrest patients to hospitals
in the city that can deliver TH,
a step that he predicted will like-
ly not be controversial because
“it is absolutely the right thing
to do, and because we are talk-
ing about a small number of
patients so hospital volume is
not threatened,” Dr. White said.
� A standard protocol to use
TH for cardiac arrest survivors
began in 2003 at the University
of Pittsburgh, and in 2008 the
center treated more than 100
patients this way. Other hospitals
in Pittsburgh have varying levels
of TH use, said Dr. Callaway
from the University of Pitts-
burgh. “We are now discussing
whether it makes sense for
EMS” to only take these patients
to cardiac arrest centers, just as
trauma patients are taken only
to specializing centers, he said.

Broader use of TH could
have a substantial clinical im-
pact, according to an analysis
published in 2008 by researchers
at the University of Michigan,
Ann Arbor (Resuscitation 2008;
77:189-94).

They assumed that EMS
crews annually treated about 70
patients for out-of-hospital car-
diac arrest for every 100,000
Americans, or roughly 200,000
U.S. patients a year. Assuming
that about 20% of these patients
have return of spontaneous cir-
culation, and about a third of
the resuscitated patients are el-
igible for TH, and applying the
guide that six such patients need
to be treated to have one im-
proved outcome, then more
than 2,000 additional Americans
a year stand to survive with a
good neurologic outcome if
TH is routinely used for all eli-
gible cardiac arrest patients. ■

Dr. Bentley J. Bobrow demonstrates insertion of an intravascular
catheter used for cooling a resuscitated cardiac arrest patient.

D
A

V
ID

R
O

S
E
/M

A
Y

O
C

L
IN

IC
A

R
IZ

O
N

A

Therapeutic
hypothermia is
easy to start in
the field. ‘There
is no valid reason
not to adopt this
practice.’

DR. PHILIPPIDES
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