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Use of Prophylactic Phenobarbitone for Prevention of Morbidity
and Mortality in Term Neonates Following Perinatal Asphyxia

TAHSINULAMIN', ASIM KUMAR SHAHAZ, AYESHA NAJMA NUR?

Abstract

Background: Seizures are common following perinatal asphyxia and may exacerbate
secondary neuronal injury. Barbiturate therapy has been used for infants with perinatal
asphyxia in order to prevent seizures. However, barbiturate therapy may adversely
affect neurodevelopment leading to concern regarding its aggressive use in neonates.
The objective of the study was to determine the effect of administering prophylactic
barbiturate therapy on seizure control and mortality in term neonates following perinatal
asphyxia.

Methodology: This was a randomized controlled trial (RCT) of prophylactic
phenobarbitone therapy in term asphyxiated neonates without clinical evidence of
seizures when compared to controls conducted in the neonatal ward of Sher-e-Bangla
Medical College Barisal from 15t January 2016 to 301" June 2016.

Results: Among the 100 neonates equally divided into two groups, there was no
significant difference found in clinical outcome e.g. seizures (8% vs. 12%, p > 0.05),
neurological abnormality at discharge (10% vs. 14%, p >0.05), mortality (12% vs.
14%, p >0.05) and major neurological disability (14% vs. 18%, p >0.05).

Conclusion: In this study, prophylactic phenobarbitone therapy did not significantly
prevent seizures in asphyxiated neonates.
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Introduction

Perinatal asphyxia resulting in hypoxic-ischemic
encephalopathy (HIE) remains an important cause of
mortality and severe long-term neurologic and
developmental disability in children.! Seizures are
common following perinatal asphyxia occurring in up
to 60% neonates with stage Il and stage Il HIE and
may exacerbate secondary neuronal injury.?
Barbiturate therapy has been used for infants with
perinatal asphyxia in order to prevent seizures.2
However, barbiturate therapy may adversely affect
neurodevelopment leading to concern regarding its
aggressive use in neonates.® Paramount in the
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treatment of HIE is the early identification of infants
whose encephalopathy may be subject to treatment.*
The management of these infants has traditionally been
supportive, with the goal of restoring and maintaining
cerebral perfusion, maintaining glucose homeostasis,
treating other organ dysfunction and treating seizures
when present.? These seizures may worsen brain injury
caused by birth asphyxia. In theory, treatment with
barbiturates soon after birth asphyxia may improve
outcomes by preventing seizures and protecting the
brain. Such treatment is called prophylaxis because
it is given to prevent seizures rather than treat them
once they have happened.® Barbiturate therapy has
some side effects and there are concerns that
barbiturates might impair brain development.”

When present, seizures substantially increase
cerebral metabolic demand, causing the release of
excitatory neurotransmitters such as glutamate, lead
to fluctuations in systemic arterial pressure, and result
in hypoxia and hypercapnia.8 Though the degree to
which seizures are associated with an increased risk
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of death and neurodevelopmental disability in this
population is unclear, seizures are thought to
contribute to ongoing neuronal injury following
asphyxia.? The potential benefits of preventing further
neuronal injury through the treatment and prevention
of seizures following asphyxia has prompted the
widespread use of anticonvulsants in this population.
Barbiturates, specifically phenobarbital, remain the
preferred drugs of choice for the management of
neonatal seizures, including seizures that occur
following perinatal asphyxia.'®

Phenobarbital works by reducing the cerebral blood
flow with less edema, lowering the cerebral metabolic
rate and lipid peroxidation in plasma and cerebrospinal
fluid, scavenging free radicals, and depressing
glutamate response within the brain."Phenobarbital
can have a positive influence on the outcome of
newborns with perinatal asphyxia. '2In addition to the
potential anticonvulsant effects, barbiturates are also
known to decrease central nervous system (CNS)
metabolic rate when given in high doses, reduce
calcium entry post ischemia, and scavenge free
radicals. Thus, barbiturates may theoretically
attenuate the cascade of damaging processes initiated
by the hypoxic-ischemic insult and reduce secondary
neuronal injury.! For these reasons, many clinicians
have used barbiturates, specifically phenobarbital,
prophylactically with or without therapeutic
hypothermia, in cases of HIE.

The therapeutic window that exists to minimize
secondary injury and improve overall outcome is short
(thought to be less than six hours). Following a
reversible hypoxic-ischemic insult, neuronal cell death
occurs in two phases. Phase one, the initial anoxic
event, results in primary neuronal injury and cell death
due to cellular hypoxia with exhaustion of cellular
energy stores. Phase two, the reperfusion phase,
occurs following a latent period and results in delayed
neuronal injury during the recovery period following
initial resuscitation.’® Mechanisms thought to be
important in the second phase of neuronal injury
include production of oxygen free radicals, intracellular
calcium influx, increase in excitatory
neurotransmitters, cerebral edema, and active cell
death or apoptosis.' Clinically, this second phase of
injury is associated with encephalopathy and
increased seizure activity. 'S It is the severity of this
second phase that correlates with mortality and
adverse neurodevelopmental outcomes at one and four
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years of age. '6Therapeutic cooling of the head reduces
the long term adverse effects of HIE but many infants
still die or suffer from neurologic impairment despite
head cooling.Phenobarbital and erythropoietin are two
additional therapeutic interventions in addition to head
cooling in perinatal asphyxia.!” Phenobarbital acts
by suppressing the oxidative cerebral metabolism and
diminishing neuronal response to glutamate. High dose
i.v. phenobarbital, used early after neurologic insult,
lowers cerebral metabolic rate and reduces neuronal
damage thereby prevents morbidity and mortality in
perinatal asphyxia.'®

Methodology

The study was a randomized controlled trial (RCT)
conducted from January 01, 2016 to June 30, 2016
i.e. duration of the study was 6 months. The inclusion
criteria were full-term infants with a gestational age €”
37 weeks, an Apgar score d” 5 at 10 minutes after
birth or the need for resuscitation within 60 minutes
after birth, and moderate to severe encephalopathy
(lethargy, stupor, or coma, hypotonia and abnormal
reflexes) but without clinical seizures within three days
of age with perinatal asphyxia. Seizures were
considered present if suspected clinically. Exclusion
criteria were congenital anomalies, chromosomal
abnormalities, congenital infections, intrauterine
growth retardation and infants of diabetic mother. Types
of interventions: Phenobarbitone administered as 20
mg/kg intravenously slowly over 20 minutes, in the
early neonatal period (within the first three days of
life) prophylactically with the intention of preventing
seizures and mortality following perinatal
asphyxia.Types of outcome measures:major
neurodevelopmental disability: seizures during initial
neonatal period and death. The study was a
randomized controlled trial (RCT) in which one group
(case) given prophylactic phenobarbital before
occurrence of seizures compared to another group
(control) given standard treatment in perinatal
asphyxia. Total 100 neonates with perinatal asphyxia
were included in the study after informed consent;
fifty neonates were in the case group and another 50
neonates were in the control group. Data were collected
and results were analyzed by SPSS software version
12. Continuous variables were expressed as
meantSD, tested by student ¢ test and Mann-Whitney
test and categorical variables were expressed as
number and frequency, tested by Chi-square test.
Result was considered statistically significant if p value
is < 0.05. The study neonates were followed up
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periodically at three months interval up to one year of
age for evaluation of major neurological disabilities
e.g. cerebral palsy, epilepsy.

Results

This study was a randomized controlled trial (RCT)
conducted in the Neonatal ward in the Sher-e-Bangla
Medical College, Barisal from January 01, 2016 to
June 30, 2016.Both the case and control groups were
comparable regarding birth weight, gestational age,
sex ratio, mode of delivery and Apgar score at 10
minutes of life as shown in table .
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Clinical outcome such as seizures, neurological
abnormalities and disabilities and mortality were not
significantly higher in the case group than the control
group, i.e. p value > 0.05 as shown in table-II.

Prediction of various clinical outcome in perinatal
asphyxia e.g. seizures, neurological
abnormalities (poor sucking, hypotonia, poor
primitive reflexes), mortality and major
neurological disability (cerebral palsy, epilepsy)
was shown in Table-III.

Table-I
Baseline characteristics of the neonates of both the study groups.
Variables Case group Control group P
(n=50) (n=50) value
Birth weight (gm) 2678134 2616142 >0.05
Gestational age (wk) 37.7x0.5 37.4+0.2 >0.05
Apgar score at 10 min 4.2+0.3 4104 >0.05
Male/female (n, %) 27123 (54%/46%) 24/26 (48%/52%) >0.05
Mode of deliveryCesarean/NVD (n,%) 41/9 (82%/18%) 39/11 (78%/22%) >0.05
Table-ll
Outcome measured in the neonates of both the study groups.
Outcome Case group Control group P
(n=50) (n=50) value
Seizure (8%) 6 (12%) >0.05
Neurological abnormality at discharge (10%) 7 (14%) >0.05
Mortality (12%) 7 (14%) >0.05
Major neurological disability at 1 year of age (14%) 9 (18%) >0.05
Table-lll
Prediction of clinical outcome in perinatal asphyxia in term neonates.
Outcome Odds 95% Confidence P
ratio Interval value
Seizure 0.66 0.17-2.50 0.54
Neurological abnormality at discharge 0.71 0.21-2.40 0.58
Mortality 0.85 0.26-2.73 0.79
Major neurological disability at 1 year of age 0.77 0.26-2.25 0.64
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Discussion

Phenobarbital is believed to exert a neuroprotective
effect partially by reducing brain metabolism and
oxygen intake.'? The vasoconstrictive effect of
phenobarbital reduces cerebral edema’® and
reperfusion injury after the acute phase of asphyxia.'®
However, few clinical trials of barbiturates in
asphyxiated newborns in developed countries have
shown marginal or no beneficial results and reported
remarkable hemodynamic adverse effects.’ In a
study, early phenobarbital use was associated with a
three-fold increase in the incidence of later seizures
in term newborns with perinatal asphyxia.'!In this
study, prophylactic phenobarbitone was given as 20
mg/kg intravenously slowly over 20 minutes in the
case group before the occurrence of seizures while
standard treatment of perinatal asphyxia was given to
the control group. Both the study groups were
comparable in birth weight, gestational age, sex ratio,
mode of delivery and Apgar score at 10 minutes (p
value > 0.05). In our study, clinical outcome such as
seizure was not significantly prevented by prophylactic
phenobarbitone therapy in the case group as
compared to the control group (8% vs. 12%, OR 0.66,
95% CI 0.17-2.50, p > 0.05), which is similar to the
previous study.'3'4 However, these results were
inconsistent with the results of a previous study where
high dose phenobarbital in term newborns with severe
perinatal asphyxia was associated with a 27%
reduction in the incidence of seizures.5

Other clinical outcome, neurological abnormalities,
such as hypotonia, poor reflexes at discharge (10%
vs. 14%, OR 0.71, 95% CI 0.21-2.40, p > 0.05) and
number of death (12% vs. 14%, OR 0.85, 95% CI
0.26-2.73, P > 0.05) were comparable in both the case
and the control groups, there was no significant
difference in this regard between the two groups in
this study. In the previous studies, similar results were
found.15:16

The study subjects were followed up periodically at
three months interval up to one year of age to evaluate
major neurological disability e.g. cerebral palsy, seizure
disorder (epilepsy), there was no significant difference
between the case and the control groups (14% vs.
18%, OR 0.77,95% CI1 0.26-2.25, P > 0.05). Similar
results were found in the previous study.!!
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Conclusion

Prophylactic phenobarbitone therapy did not
significantly prevent seizures in perinatal asphyxia;
similarly it did not significantly reduce mortality,
neurological abnormalities at discharge and major
neurological disabilities such as cerebral palsy and
epilepsy. Further studies are necessary to evaluate
the usefulness of prophylactic phenobarbital therapy
in perinatal asphyxia.
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