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Introduction

Hypothermic neuroprotection to ameliorate intrapartum
hypoxic-ischemic brain injury was introduced to the neonatal
community around the turn of the millennium. Also referred to
as “cooling,” hypothermia as a neuroprotective mechanism may
have been first recognized in Russia a hundred years earlier,
when it was observed that near drowning victims appeared to
have better outcomes at colder water temperatures. The exact
mechanism through which hypothermia modulates brain injury is
not known. Plausible mechanisms include better maintenance of
the cerebral energy state, attenuation of the release of excitatory
neurotransmitters, decreased caspase-3 activation and apoptosis,
reduction of free radicals, and modulation of microglial activation
and cytokine production [1].

Studies in animal models concluded that there exists a
therapeutic window from the time the brain is injured, where
intervention might be beneficial for a limited time, generally
considered to be six hours [2]. It should be noted, however, that
in these animal studies, conditions can be well controlled and
timing is relatively exact. Nevertheless, these observations led to
the performance of randomized clinical trials in human newborns.
The three largest trials [3-5] had very similar entry criteria and
treatment protocols, focusing on newborns experiencing an
intrauterine sentinel event, who were encephalopathic and had
metabolic evidence of recent hypoxemia. Treatment had to be
initiated within six hours of birth and consisted of moderate
hypothermia achieved by either selective head cooling using a

design-specific device, or whole-body cooling using a standard
cooling blanket.

The results were similar; there was a modest reduction in long
term neurologic sequelae in mild to moderately affected treated
infants compared to their non-cooled counterparts. Shortly
thereafter, cooling became the standard of care. However, major
flaws in the original trials have never been adequately addressed,
namely that the exact timing of brain injury was not known in the
overwhelming majority of subjects (and thus it is unknown how
many of these infants had sustained injury more than six hours
earlier and were beyond the therapeutic window), and body
temperature was not controlled in the non-cooled controls, some
of whom were febrile (which could have exacerbated brain injury).
Additionally, small subject numbers prevented stratifying by the
underlying condition, especially sepsis, which was subsequently
shown to be less responsive to hypothermic neuroprotection [6].
Nevertheless, cooling became the standard treatment around
2014.

The American Academy of Pediatrics recognized this, but it
alsoissued a caution thatinfants should be treated under protocols
that closely followed those used in the clinical trials [7]. What has
happened, however, is a process referred to as “therapeutic drift.”
Because hypothermia is a relatively benign intervention with
few significant complications, the criteria have been expanded
without adequate clinical evaluation. Infants, less than 34 weeks
of gestation, are often included, as are those with postnatal ages
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beyond 6 hours. Metabolic criteria are often relaxed, and many
infants are treated despite being beyond the therapeutic window.
Infants with pre-existing central nervous abnormalities are
frequently depressed at birth and have a difficult transition to
extrauterine life.

In fact, it was Sigmund Freud who first suggested this chicken
and egg scenario, that perhaps the depression atbirth was the effect
of a prior brain injury rather than the cause of it [8]. Therapeutic
drift results in the treatment of infants who do not really qualify
and who may thus exhibit disparate outcomes. Because of the
severe consequences of hypoxic-ischemic brain injury, affected
infants are often the subjects of medical malpractice litigation
[9]. Failure to provide hypothermic neuroprotection is a frequent
allegation and incorrectly assumes that cooling would have made
a substantial improvement in outcome. This has been shown to
be incorrect. A systematic review and meta-analysis performed by
Azzopardi et al determined that the Number Needed to Treat was
6 to 7, meaning that only 14-17% of cooled infants achieve the
desired endpoint [10].

That is not to say eligible infants should not be cooled, but
expectations need to be realistic. Health care providers can also
protect themselves by carefully documenting why they decided
not to provide hypothermia. Enumerate all the reasons why the
baby did not meet inclusion criteria or if exclusionary criteria
were present. This may require some effort in the age of “drop
down menus” in the electronic medical record. While some infants
will benefit from hypothermic neuroprotection, it is not the “be
all, end all” treatment that some believe. Hypoxic-ischemic brain
injury is multi-factorial, and its pathogenesis is highly variable. It
is likely that effective treatments will eventually require multiple
components in addition to hypothermia.
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