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Birth asphyxia is a significant cause of neonatal mortality with
about one-fourth of the neonatal deaths worldwide attributed to
it [1]. Majority of neonatal deaths due to birth asphyxia happen
in low- and middle-income countries. Survivors are at an in-
creased risk of neurodevelopmental disability with risk being
highest in neonates who develop hypoxic-ischemic encepha-
lopathy (HIE). LowApgar score, cord blood acidemia, severity
of HIE, abnormal background pattern in electroencephalogram
(EEG), frequency and severity of seizures, evidence of brain
injury in neuroimaging and abnormal neurological examination
at discharge have been used for predicting the neurological
outcome in neonates with HIE. However, suboptimal discrim-
inating ability and altered diagnostic performance when used
after administration of therapeutic hypothermia (TH) have led
to search of more robust markers of hypoxic-ischemic brain
injury [2].

Catherine et al. present the diagnostic performance of
calcium- binding protein B (S100B) and neuron-specific enolase
(NSE) in predicting low mental and psychomotor scores at 18
mo of age among infants with HIE randomized to receive TH or
standard care [3]. Investigators measured the blood levels of
these biomarkers in cord blood, at 24 h, and at 72 h after birth.
However, S100B and NSE levels measured at any of these time-
points were not different among neonates with or without abnor-
mal neurological outcome. There are many possible reasons for
poor diagnostic performance of these biomarkers in the study.
Firstly, provision of TH itself alters the diagnostic performance
of prognostic variables. Moderate to severely abnormal
amplitude-integrated EEG (aEEG) obtained before initiation of
TH fails to predict abnormal neurological examination if the
aEEG pattern normalizes during treatment [4]. Therefore, in a
cohort with only half of the neonates receiving TH, latter should
be included as a covariate while analyzing the diagnostic

accuracy of any prognostic marker. Secondly, despite brain inju-
ry, the neuron- or neuroglia-specific biomarkers may not cross
the blood-brain barrier and therefore may not be elevated in
serum. A better diagnostic performance may be obtained if the
biomarkers are measured in the cerebrospinal fluid. Thirdly,
death and severe neurosensory disability are competing out-
comes in birth asphyxia. This is the reason, almost all the clinical
trials investigating the therapeutic efficacy of TH have used the
composite of death or severe neurosensory disability as the pri-
mary outcome. Excluding death can therefore decrease both
power and discriminating ability of a study evaluating perfor-
mance of a biomarker.

Availability of a good neuronal biomarker is important in
the Indian context because of two reasons. Firstly, a large
proportion of neonates with HIE are not born at tertiary care
hospitals but are referred from district and sub-district hospi-
tals often with incomplete birth history thus loosing vital
prognostic information. Secondly, high-risk neonatal follow-
up and early intervention services are available only at a small
number of hospitals. District Early Intervention Centers
established under the Rashtriya Bal Swasthya Karyakram
(RBSK) provide diagnostic and therapeutic services to chil-
dren at risk of disability due to a large number of conditions
and availability of a good biomarker will enable a better risk-
stratification. Future research investigating the performance
of any biomarker should also include comparing its perfor-
mance with readily available tests like pre-discharge struc-
tured neurological examination and magnetic resonance im-
aging of the brain [5].
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