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Editors’ Note: In “Practice guideline summary: Reducing

brain injury following cardiopulmonary resuscitation:

Report of the Guideline Development, Dissemination,

and Implementation Subcommittee of the American

Academy of Neurology,” the authors concluded that

prehospital cooling did not improve neurologic outcome or

survival in patients who subsequently underwent in-hospital

therapeutic hypothermia. Drs. Machado et al. comment that

studies in animals and of accidental hypothermia have

shown a benefit to early hypothermia, and that, intuitively,

any neuroprotective intervention should be initiated as soon

as possible. Authors Geocadin et al. confirm that while

animal studies and case reports in support of prehospital

cooling exist, multiple human studies failed to demonstrate

any benefit. Regarding these same guidelines, Drs. Melegari

et al. describe their observation of 32 patients treated with

therapeutic hypothermia after an out-of-hospital cardiac

arrest over 2 years. They found that patients after

a cardiac arrest in which there was a nonshockable

rhythm and circulatory instability fared worse due to

subsequent cerebral edema. Patients without these factors

benefited from the mild therapeutic hypothermia. Authors

Geocadin et al. comment that the relationship between

these factors (i.e., rhythm during cardiopulmonary

resuscitation [CPR] and cerebral edema) and post-CPR

management is not clear in the literature and that more

research is needed to answer these important questions.

—Megan Alcauskas, MD, and Steven Galetta, MD

LETTER RE: PRACTICE GUIDELINE SUMMARY:
REDUCING BRAIN INJURY FOLLOWING
CARDIOPULMONARY RESUSCITATION: REPORT
OF THE GUIDELINE DEVELOPMENT,
DISSEMINATION, AND IMPLEMENTATION
SUBCOMMITTEE OF THE AMERICAN ACADEMY
OF NEUROLOGY

Calixto Machado, Mario Estevez, Habana, Cuba;
Gerry Leisman, Zichron Ya’acov, Israel: The
American Academy of Neurology guidelines remarked
on required recommendations to reduce brain injury
after successful cardiopulmonary resuscitation (CPR).1

Nonetheless, it seems contradictory that prehospital
cooling as an adjunct to therapeutic hypothermia (TH)
is decidedly ineffectual in further improving neurologic
outcome and survival.1

Safar and Tisherman2 documented brain and organ
preservation during cardio-circulatory arrest (CCA)
in dog experimental models with no-flow durations
of up to 90 or 120 minutes. The neuroprotective
effect of TH is also supported by reports of patients
with accidental hypothermia, combined with CCA.
These patients were rewarmed by use of extracorpo-
real circulation with good outcome in several cases.3

The key point in these cases was that the neuropro-
tective effect of accidental hypothermia occurred very
early, even before a complete CCA had occurred.4

Out-of-hospital settings (i.e., the site of accident or
inside ambulances) include technical limitations in
patients with an absent or unstable blood circulation
and possible neurologic complications.1,4,5 Any neu-
roprotective treatment for preventing brain injury
after CCA should be initiated as soon as possible
and maintained during CPR.4
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Gabriele Melegari, Alberto Barbieri, Antonio
Manenti, Elisabetta Bertellini, Enrico Giuliani,
Modena, Italy: We read with interest the article by
Geocadin et al.1 and found the conclusion of
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importance. Over the last 2 years, we observed
a group of 32 patients treated with mild therapeutic
hypothermia after an out-of-hospital nontraumatic
cardiac arrest. When considering the effect of the
cardiac arrest on the patients’ subsequent outcomes
in the short and middle term, a sharp difference
between 2 conditions was observed. A cardiac arrest
complicated by a not-shockable rhythm and a cir-
culatory instability is usually accompanied by
a worsening cerebral edema. These 2 signs, clearly
connected to each other, are strong predictors of
short survival and of poor neurologic outcome,
independent from any treatment. On the contrary,
in the case of cardiac arrest followed by a shockable
rhythm, mild therapeutic hypothermia is directly
indicated for the greater possibility of a good
outcome.2–4 In these patients, any early invasive
treatment of the acute cardiac pathology, or of any
other intervening complication, is not contraindicated.
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Romergryko G. Geocadin, Baltimore; Eelco
Wijdicks, Rochester, MN; Richard M. Dubinsky,
Kansas City, KS; Joseph P. Ornato, Richmond, VA;
Michael T. Torbey, Columbus, OH; Jose I. Suarez,
Houston: We appreciate the comments of Machado
et al. and Melegari et al. on our guideline, which pro-
vided recommendations to reduce brain injury following
cardiopulmonary resuscitation (CPR).1

Despite the promising results in animal studies
(many used hypothermia during resuscitation

or minutes thereafter in controlled circumstances)
with the early initiation of therapeutic hypothermia
(TH), as mentioned by Machado et al., multiple
human studies (5 Class I and 1 Class II) failed to
demonstrate any benefit of prehospital TH followed
by TH in-hospital vs only TH in-hospital for coma-
tose survivors of out-of-hospital cardiac arrest
(OHCA).2–7 Many factors may have contributed to
the difference in outcomes between animal studies
and human trials, including the difference in time
of initiation, methods, and application consistency
of TH in relation to CPR. While case reports
exist of good survival of people who had extreme
accidental hypothermia followed by cardiac arrest,
the pathophysiologic mechanism is quite different
from the controlled clinical trials of TH after OHCA
included in the practice guideline.1

The comments of Melegari et al. are based on their
observation of 32 patients post CPR who were treated
with mild TH. A population-based cardiac arrest
study showed the associations of nonshockable car-
diac rhythm to preexisting noncardiovascular diseases
and shockable cardiac rhythms to preexisting cardio-
vascular diseases.8 Although some association has
been attributed to preexisting conditions (e.g., cardiac
disease and lung disease) and measures during CPR
(e.g., cardiac rhythm and arrest time) to the outcomes
after successful CPR, these conditions were found less
reliable as predictors of neurologic outcome.9–11 Some
post-CPR measures, such as neurologic examination
and somatosensory evoked potentials, are deemed
reliable as predictors of neurologic outcome9–11; how-
ever, neuroimaging (e.g., CT scan and MRI) after
CPR to detect extent of brain injury (e.g., brain
edema) is not considered reliable as a predictor of
outcome.9,11,12 After a careful literature review, the
effects of factors (i.e., cardiac rhythm during CPR
and cerebral edema) provided by Melegari et al. to
post-CPR management remain unclear. Further-
more, no studies have shown the precise link of car-
diac arrest and brain edema. More research is needed.
Until better data are available, the recommendations
remain as provided in the guideline.1
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CORRECTION
Meta-analysis of pharmacogenetic interactions in amyotrophic lateral sclerosis clinical trials
In the article “Meta-analysis of pharmacogenetic interactions in amyotrophic lateral sclerosis clinical trials” by R.P.A. van
Eijk et al.,1 there was an error in figure 2 of the version published online on October 4, 2017. The key in figure 2 should
have labeled the green line “UNC13A carriers – Lithium” and the purple line “UNC13A carriers –Control.” In subsequent
versions of the article (republished online on October 11, 2017, and in the issue dated October 31, 2017), figure 2 is
correct. The editorial staff regret the error in the first version.
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