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H
undreds of stroke research arti-
cles are published internation-
ally every month, yet we still
have only one proven and
approved acute stroke therapy.

The establishment of stroke treatment
guidelines and certified stroke centers has
improved the use of tissue plasminogen
activator (tPA) significantly. Nevertheless,
most ischemic stroke patients do not
receive tPA, mostly due to the three-hour
window. Clearly, additional acute thera-
pies need to be found. But what if I told
you that my first sentence is false; that
there already is an even more powerful,
safe and internationally recommended
treatment for cerebral ischemia? 

Although the syndrome of hypoxic-
ischemic encephalopahy (HIE)—a com-
mon sequelae of cardio-pulmonary arrest
in adults and several disorders in
infants—is sometimes not classified as
stroke, it involves similar pathophysiolo-
gy. It’s attractive to think about HIE as a
global (as opposed to focal) type of brain
injury. On the other hand, neuroimaging
and pathological findings can be exten-
sive, and clinical outcomes following HIE
have traditionally been poor because of
multifocal, permanent brain injury simi-
lar to ischemic stroke. 

The good news is that there is a potent
neuroprotective therapy potentially avail-
able to patients at risk for HIE. The bad
news is that, like tPA, this treatment—
therapeutic hypothermia—is also widely
underused and perhaps unfamiliar to
many neurologists. In my opinion, all
practicing neurologists (and not just

stroke or neurocritical care
subspecialists) should sup-
port the use of hypothermic
treatment for hypoxic
ischemic injury following
cardiac arrest, and stay
abreast of exciting new clini-
cal research that may expand
the use of hypothermia for
other disorders such as focal
ischemic stroke, hemorrhagic
stroke, traumatic brain
injury and refractory elevated intracranial
pressure. 

The Evidence: A True Translational
Research Success Story
Numerous experimental studies of both
focal and global cerebral ischemia have
shown that hypothermia is more neuro-
protective than any drug ever studied.
Cooling of the body to only a few degrees
below normal body temperature is effec-
tive, and the duration of cooling can be
relatively short, as long as it’s started
quickly. The clinical use of hypothermia
has a long history and was strongly advo-
cated decades ago by the late “father of
CPR,” Dr. Peter Safar. Recently, three
landmark randomized clinical trials pub-
lished in the New England Journal of
Medicine have brought therapeutic
hypothermia to the bedside in patients
experiencing cardiac arrest. 

First, two groups one from Europe and
the other Australia1,2 reported significantly
improved neurological outcome and mor-
tality in comatose or obtunded survivors
of out-of-hospital ventricular fibrillation
cardiac arrest treated with 12-24 hours of
moderate hypothermia (32-34 degrees

Celsius) via external cooling measures. A
16-23 percent absolute improvement in
the probability of a favorable neurological
outcome was found, translating into an
impressive number-needed-treat (NNT)
of only 4-6 patients. In the one trial large
enough to examine a mortality effect, a 14
percent mortality benefit was seen. Recall
that for tPA in acute stroke, the NNT is
around 5-9 patients, and that tPA has not
shown a mortality benefit. Importantly,
no significant adverse effects of hypother-
mia treatment were seen. Subsequently,
the International Liaison Committee on
Resuscitation, the European Resuscitation
Counsel, and more recently the American
Heart Association (in the new ACLS
guidelines) published guidelines advocat-
ing the use of therapeutic hypothermia for
comatose survivors of witnessed cardiac
arrest.

Moreover, in 2005, an American
multi-center randomized clinical trial
reported that whole-body hypothermia
(72 hours at 33.5 degrees C) reduces the
risk of death or disability in infants with
moderate or severe hypoxic–ischemic
encephalopathy.3 Further substantiating
the concept of the neuroprotective effects
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of therapeutic hypothermia for individu-
als suffering from HIE. 

In contrast, trials of hypothermia after
traumatic brain injury, large hemispheric
infarction and during elective cerebral
aneurysm clipping have not shown such
benefits, and worse, have demonstrated
some potential risks, particularly related
to infection and complications during
rewarming. Ongoing but modified hypo-
thermia and induced normothermia (for
fever during acute brain injury) clinical
research for these and other neurological
conditions remains very promising. 

Increasing The Use of 
Therapeutic Hypothermia
Unfortunately, recent surveys of American
and international physicians that care for
cardiac arrest patients show poor utiliza-
tion of therapeutic hypothermia. Now
that there are substantial data to support
this treatment, it must be advocated more
widely. Neurologists can and should play a
key role in this effort, since it is our organ’s
function that is being salvaged by this
potent treatment. 

Another major hurdle to overcome is
the fact that conventional surface cooling
measures are slow, inaccurate and labor
intensive. Fortunately, technological
advances within the medical device field
have recently provided clinicians with a
number of approved external (surface)
and invasive (endovascular) cooling
devices that can provide faster and more
precise hypothermia. This is extremely
important since we believe (and the exper-
imental data strongly supports) that “time
lost is brain lost.” 

Equally or more important are multi-
disciplinary efforts within hospitals
between emergency medicine, cardiology,
critical care and neurology providers and
staff that develop standardized hypother-
mia protocols. The University of
Pennsylvania has a very informative web
site (www.med.upenn.edu/resuscitation/
Hypothermia.htm), dedicated to resusci-
tative therapeutic hypothermia. Not only

does it provide examples of hypothermia
protocols from a number of leading insti-
tutions, but it also references important
clinical trials, presentations, hypothermia
device manufacturers, and has a useful
discussion board.

Post-Cardiac Arrest Prognostication:
From Pessimism To Promise
The traditional role of the neurologist
after cardiac arrest has been pessimistic,
with poor neurological outcome frequent
for most survivors. Now that acute neuro-
protection with therapeutic hypothermia
has been shown clinically effective, it
should be the standard of care. While not
totally objective, as an experienced neu-
rointensivist practicing therapeutic hypo-
thermia after cardiac arrest, I have person-
ally seen a definite improvement in out-
comes. 

Interestingly, there appears to be a de-
layed recovery timeframe (contributed to,
in part, from the delayed effects of seda-
tion and neuro-muscular blockade given
by infusion during the hypothermia treat-
ment period), making conventional prog-
nostication time windows problematic. 

At the same time, it must be made
clear that this treatment may not benefit
everyone, especially those with unwit-
nessed, and in-hospital arrests or for
patients whose initial arrest is associated
with asystole, pulseless electrical activity
(PEA) or respiratory in origin. Further
research may better clarify the utility of
this treatment in these situations and oth-
ers.  PN
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