i{{® MedCrave

Step into the Wonld of Research

Journal of Pediatrics and Neonatal Care

Review Article

8 Open Access ‘@

The first sixty minutes in preterm neonates’ life:
predicted morbidities and interventions

Abstract

Preterm neonates are more vulnerable to many diseases and complications than full-term
infants as most of their biological systems are still underdeveloped. Fortunately, most of
these morbidities are preventable as there are many interventions that could be performed
in the first 60 minutes of neonatal life to avoid them and their long-term consequences,thus
rightfully defining ‘the golden hour’. The objective of this article is to review the potential
morbidities that neonates might experience and understand their mechanisms, risk factors
and its possible outcomes. We also reviewed the possible actions that could be implemented
during the golden hour to prevent these morbidities and investigated their effectiveness.
Medline and Cochrane database for systematic review were the main two electronic
database that we used to search for studies. Studies pertaining to morbidities, such as
hypothermia, hypoglycemia, respiratory distress, intraventricular hemorrhage (IVH),
Chronic lung disease (CLD) and retinopathy of prematurity (ROP) have been selected
according to their full text accessibility for us. Reports related to possible interventions that
could be performed to prevent these morbidities have also been involved that include but
not only restricted to drying & head coverings, polyethylene occlusive skin wraps, ambient
room temperature, pre-warmed incubator, heated humidified gases, heated mattress and
skin-to-skin contact for hypothermia; dextrose infusion pump, dextrose burette and oral
dextrose for hypoglycemia; indomethacin, ibuprofen, antithrombin and heparin for IVH;
surfactant and CPAP for respiratory distress; controlling oxygen saturation for ROP.
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Introduction

The sudden movement of preterm neonates from the warm
environment of the womb to the cold one of delivery rooms along
with the immature protective mechanisms and biological systems of
newborns make them fragile and susceptible to a variety of morbidities.
Creating a delivery room with a complete thermo-neutral medium (a
medium in which oxygen consumption is minimal) is an unattainable
target which makes external interventions to achieve infants’ well-
being an inevitable issue. During the initial sixty minutes of neonatal
life “the golden hour”, how health care providers intervene to prevent
these morbidities could affect their short & long-term consequences
that range from mild defects up to permanent hearing and vision loss
and death.! The term “the golden hour” has primarily been introduced
to scientific literature by traumatology disciplines referring to the
first hour of treatment of traumatized patients.> In this review, we
have covered multiple aspects of different complications including
hypothermia, hypoglycemia, respiratory distress, intraventricular
hemorrhage (IVH) and retinopathy of prematurity (ROP). Each one
of these morbidities has been discussed separately in terms of its
mechanism of detriment, short and long-term complications, potential
techniques and medications that could be provided to bypass these
complications.

Hypothermia

Hypothermia is a worldwide problem that has heavy impacts and
consequences on preterm neonates. The World Health organization
(WHO) has laid down the classification based on the severity of
hypothermia as mild (36.0 - 36.4°C); moderate (32-35.9°C); severe

(<32°C).> Neonatal hypothermia is highly prevalent all over the
world, it is estimated to be 32% - 85% inside hospitals. The fatality
rate is estimated to be 39.3% in mildly hypothermic babies, 51.6%
in moderately hypothermic babies and 80% in severely hypothermic
babies.* Birth weight acts as the key element in predicting hypothermia
at admission in very low birth weight (VLBW).>® Mean rectal
temperature on admission to neonatal intensive care unit (NICU)
increases by 0.21°C (95% CI, 0.04 to 0.4) with each 100 gm increase
in birth weight.”

Hypothermia is found to be associated with morbidity especially
if it’s prolonged. It can be associated with hypoglycemia, acidosis,
late onset sepsis and chronic lung disease. Moderate hypothermia
(32-35.9°C) is associated with respiratory distress syndrome
and mortality but it doesn’t correlate with neurodevelopmental
delay.’ Additional studies to illustrate the relation between severe
hypothermia (<32°C) and short-and long-term neurodevelopmental
outcomes are required. Moderate hypothermia was found to be
associated with severe intraventricular hemorrhage, intraventricular
leukomalacia, and necrotizing enterocolitis. Yet, these associations
should be analyzed carefully since they were based on studies with
a wide confidence interval. More studies with larger sample size
are warranted to accurately illustrate these associations.” Moreover,
hypothermia increases oxygen consumption, thus leading to hypoxia
and subsequently pulmonary vasoconstriction which, in turn, declines
surfactant production and worsens respiratory distress. The presence
of comorbidities with hypothermia increases the fatality rate, so
adding a higher category to the severity of hypothermia would
represent an effective addition to the WHO classification of the
severity of hypothermia.®

Large surface area of neonates in relation to their small body
weight makes them more vulnerable to hypothermia than full-term
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babies. Preterm neonates have a higher transepidermal water loss
than term due to their immature epidermal layer.” Their premature
vasomotor control which acts as a thermoregulatory mechanism
has an impact in the causal pathway of hypothermia incidence in
neonates.' Furthermore, neonates have a little subcutaneous fat
store which is supposed to act as an insulating layer against heat loss
and plays a role in thermogenesis. Moreover, environmental factors
in delivery rooms also contribute to hypothermia. When newborns
move from the uterine medium to the cool environment of delivery
rooms, amniotic fluid that evaporates from newborns’ skin due to
the low temperature and humidity of the ambient air represents one
of the main mechanisms of heat loss. Additionally, convection heat
loss which occurs secondary to the circulation of cooler air across
neonates’ skin and mucous membrane, conductive heat loss as babies
contacting with cooler bed sheets. Eventually, the low temperature
of the surrounding materials in delivery rooms leads to radiation
heat loss. All these factors substantially contribute to hypothermia in
preterm.

Healthcare providers should intervene instantly after birth in
order to prevent hypothermia as heat production secondary to fat
degradation can’t compensate the heat loss. Hypothermia prevention
before neonatal transportation leads to a better outcome.'"* The
distance during neonatal transportation is considered an insignificant
factor in comparison with hypothermia stabilization.!" A variety of
interventions and well-trained dedicated care providers are required
to optimize the body temperature of preterm neonates as the process
of heat loss are caused by multiple factors. External heat sources
are usually required to maintain those high-risk population at the
normothermic range.

What interventions could be implemented to prevent
heat loss?

Drying & head coverings: Drying, swaddling in a blanket and
positioning under overhead heaters have long been the cornerstone
of thermal care procedures for neonates in delivery rooms. Since the
head constitutes a major portion of the body surface area in neonates
and the brain plays the role of a prime heat-generating organ, head
covering has been an effective technique in preventing temperature
reduction in neonates.!* But all these techniques are still insufficient
in very preterm neonates.

Ambient temperature of delivery room: According to WHO’s
recommendation the temperature of delivery rooms’ should be
adjusted at no less than 25°C, while the International Liaison
Committee on Resuscitation (ILCOR) 2010 recommends that it should
be > 26 °C.*'* However, these suggestions aren’t feasible targets.
Delivery rooms’ temperature is often adjusted according to health care
providers’ preferences regardless neonates’ needs. Furthermore, there
are a number of delivery rooms that don’t have a separate thermostat,
and pre-set temperatures resulting in room temperature variation.'®
Additionally, the temperature and humidity of delivery room should
be measured soon after birth and newborn’s temperature should be
documented every ten to fifteen minutes until the developing of a
system able to observe temperature continuously.!” The 7th edition
of the Neonatal Resuscitation Program (NRP) suggests that the
temperature in the delivery room should be increased to 23 °C-25 °C.

Polyethylene occlusive wrap: There are a large number of proofs
or past incidents that swaddling preterm neonates with plastic
bag immediately after birth reduces heat loss and is as effective as
standard thermoregulation procedures.’® Yet, it doesn’t reduce
heat loss in neonates aged 28 to 31 weeks.?! Plastic wrap prevents
thermal loss through increasing the humidity between the skin and the
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sheath which diminishes evaporative heat loss. It also acquires heat
from radiant warmers by radiation.? Past study findings have stated
that polyethylene occlusive skin wrapping prevent heat loss in very
preterm neonates.” With regard to whether to cover the whole body or
exclude the head, a recent report found that total body wrapping can
be equalized to covering the body till the shoulders in preventing heat
loss in very preterm infants.?

Although, almost all studies found that plastic wrap is related to
a reduction in hypothermia in preterm neonates, these studies didn’t
find a substantial decrease morbidity and mortality when using plastic
wraps.?* Additionally, evidence that suggests plastic wrap coverings
reduce the risk of intraventricular hemorrhage is statistically
insignificant.?**2¢ Moreover, past findings reveal that plastic wraps
do not completely decrease the risk of respiratory distress syndrome.?
Further studies to investigate the impact of plastic wraps on neonatal
morbidity and mortality are warranted.

Plastic wraps combined with external heat sources have been found
to be effective in preterm neonates in reducing hypothermia when
transporting inside hospitals. The effect of plastic wrap coverings
outside hospital setting or without additional heat source are not
well documented & more studies to illustrate this issue are required.
In terms of hyperthermia that could occur as an adverse effect with
the use of plastic wraps, there are conflicting reports in this regard.
Four randomized controlled trials concluded that hyperthermia isn’t
associated with plastic covering, while other studies that investigated
the effect of plastic wrap among other procedures as a thermoregulatory
bundle in VLBW indicated that there is no increase in hyperthermia
rates with the use of polyethylene wraps. Similarly, clinical trial that
has been conducted on 96 neonates aged 29-32 weeks found that there
is no risk of hyperthermia with plastic bags."**

Heated mattress: Conductive thermal mattress (CTM) has been
found to be as efficacious as radiant warmer and other modes of
warming that are often used as standards of thermal care. This was
reported with regard to its short term use,*® however further trials are
required to assess the long-term effects.

A report that used a standardized multidisciplinary approach in
which a chemically activated heated mattress is combined with other
techniques, such as polyethylene wraps, servo-controlled radiant
warmer, warming light, newborn hats, and a well-trained dedicated
team to monitor the axillary temperature every 5 minutes achieved
success in preventing hypothermia in very low-birth-weight babies
whose weight is below 1500 gm *'. Hyperthermia was reported as
an adverse effect in this protocol, and it was addressed by decreasing
the temperature of beds during resuscitation from 37.5°C to 37°C
and removing the polyethylene wrap after the admission temperature
amounted to 36.5°C. However, studies to examine the effect of the
thermal mattress on extremely low-birth-weight whose weight is less
than 1000 gm are needed since it hasn’t been investigated yet.

Skin-to-skin contact (SSC): Very early SSC has long been used as
an effective technique to prevent heat loss and to maintain a normal
body temperature in term and late preterm vaginally-delivered
newborn.*>* This has been achieved by putting a nude baby on
mother’s unclad chest within 30 or 40 minutes after birth.>* The use
of SSC after cesarean section was an unusual practice due to the risk
of hypothermia. yet recent randomized clinical trials that examined
the effect of SSC after cesarean section concluded that SSC doesn’t
increase the risk of hypothermia.*>

Neonates accompanied by health care professionals such as doctors
and nurses have a poorer outcome than those who are accompanied
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by their parents during transportation from delivery room to NICU."
Additionally, A randomized controlled trial that compares between
the effect of SSC and conventional incubator on physiological
stabilization revealed the following stabilization scores: 77.11 for ssc
versus 74.23 for incubator, mean difference 2.88 (95% CI: 0.3-5.46,
p =0.031). Skin-to-skin contact between the mothers and their babies
gives rise to improved physiological results and stability as compared
to the similar care provided in incubators, thus newborn shouldn’t be
separated from their mothers.*’

Pre-warmed incubator: Double walled pre-warmed incubator has
long been used to preserve body temperature in preterm newborn. It
provides a medium that mimic the intrauterine environment, hence
preventing evaporative and convective heat loss. However, infants
aren’t easily accessible when they are in the incubator, therefore it’s
not that practical tool for infants who need multiple interventions for
other morbidities. Moreover, it isn’t a handy device in resource-limited
settings such as developing countries. The warm moist environment
of the incubator represents an ideal media for bacteria to proliferate
which increases the risk of staphylococcal infection.®® A recent
systematic review concluded that there is no risk of hyperthermia
with synchronized use of incubators (5.4% with incubator use, 8.1%
without, RR = 0.66; 95% CI 0.19 to 2.3).*

Heated humidified gases (HHG): Historically, heated humidified
gases has been used for respiratory support in neonates who are
suffering from respiratory distress. Recently, it has been introduced
as a tool to preserve body temperature for very preterm infants. A
statistically significant difference was noted in rectal temperature
between the cold and heated cohorts (35.9 6. vs 36.4 %¢., respectively;
P < .0001).* A randomized controlled trial that compared between
HHG and cold dry gas concluded that in the HHG group, 69% of
preterm neonates were normothermic compared with 55% in the cold,
dry gas group (unadjusted OR 1.8, 95% CI 1.01-3.19).%

Hypoglycemia

Hypoglycemia is one of the most common major problems
that contributes to neonatal morbidity and mortality. There is no
scientifically documented definition for neonatal hypoglycemia;
however, plasma blood glucose lower than 47mg/dl is widely
acknowledged as a cut-off value below which newborns are considered
hypoglycemic.*! Infants born to diabetic mothers, large for gestational
age (LGA), small for gestational age (SGA), low birth weight and late
preterm are at a higher risk of developing hypoglycemia.*** Another
study found that a pre-pregnancy BMI greater than 25 kg/m2 in
women with GDM also predicts neonatal hypoglycemia independent
of maternal glucose concentrations.* Furthermore, male sex is found
to be associated with neonatal hypoglycemia.*

Neonatal hypoglycemia is considered a risk factor for brain
pathology and neurodevelopmental impairment in moderately
preterm and term infants.**#” The frequency, rather than the severity
of hypoglycemic episodes, predicts the adverse long-term effects.
Therefore recurrent monitoring of blood glucose in high-risk groups is
recommended.*” However, there is no particular cut off value of blood
glucose concentration or hypoglycemic episode duration at which
one can expect long-term complications. Despite almost all neonates
that experience a transient asymptomatic low blood glucose up to 30
mg/dl in the first few hours of their lives as a normal adaptation to
postnatal life, a recent study indicated that there is a relation between
transient neonatal hypoglycemia (in the first three hours of life) and
poor academic achievement at 10 years old of age.*® Further studies
in this regard are warranted to assess the generalizability of this
conclusion - which represents an essential step before endorsing a
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universal newborn blood glucose screening program. A study that
examined tissue glucose (TG) concentrations in VLBW infants even
after stabilization in NICU found that fluctuations of TG may vary
from 2.5 mg/dl to 8.3 mg/dl which makes these high-risk group more
vulnerable to metabolic syndrome.*

Currently, the typical treatment of neonatal hypoglycemia is IV
fluid administration which necessitates infant-mother separation,
thus impedes SSC and hinders breastfeeding. In an attempt to handle
these adverse effects, a group of researchers implemented a new
protocol to address neonatal hypoglycemia. They found that oral
administration of 40 % glucose gel declines the rate of admission
to NICU for hypoglycemia by 73 % and subsequently bypass the
abovementioned adverse effects of IV fluid therapy.®® Another study
that involved a maximum of three doses of dextrose gel (200 mg/kg of
40% dextrose) in addition to the feeds of asymptomatic hypoglycemic
neonates showed a similar conclusion.” A randomized controlled trial
was carried out in an effort to optimize the dose of oral dextrose and
showed that the incidence of neonatal hypoglycemia can be lessened
with a single dose of buccal 40% dextrose gel 200 mg/kg.>

Management of neonatal hypoglycemia has long been controversial
and poorly defined, let alone how challenging it’s in resources-limited
settings. Since dextrose infusion pump is not usually handy in poor
countries, a group of researchers in Uganda investigated the effect of
dextrose infusion though burette, among preterm, as an alternative to
dextrose pump concluded that continuous 10% dextrose infusion by
burettes reduces the incidence of hypoglycemia by 81% compared to
dextrose boluses.*

A recent clinical report recommended that blood glucose
concentration should only be measured in the first minutes of life
of term infants for the ones who have had clinical manifestations or
are exposed to higher levels of risk, including SGA, LGA, born to a
diabetic mother and late pre-term.*!

Episodes of hypoglycemia are often subtle and clinically silent and
whether to address these asymptomatic episodes in preterm remains
an unsettled issue. However, hypoglycemia due to hyperinsulinism are
recommended to immediately undergo early diagnosis and treatment
because they more prone to brain injury.’

Early administration of parenteral nutrition immediately after birth
aims at minimizing postnatal deprivation of amino acids, glucose and
nutrients as the prematurely born neonate is adapting to extrauterine
life. Early initiation of parenteral amino acids is also known to
stimulate insulin secretion in the premature infant in the absence of
which insulin dependent pathways of transporter mediated glucose
transfer maybe affected leading to disruption of Na, K ATPase activity
and resultant intracellular energy failure and hyperkalemia.>*’

Intraventricular hemorrhage (IVH): About 15 - 20 percent of
preterm infants experience IVH and its incidence has slightly been
increased over the last decade.> Ten to fifteen percent of neonates <
1500 gm birth weight experience severe grades of hemorrhage.* There
are several risk factors for IVH, such as LGA, lack or non-presence of
antenatal steroid exposure, antenatal maternal hemorrhage, neonatal
transport, maternal chorioamnionitis/ infection/ inflammation,
maternal fertility treatment, early sepsis, hypotension, therapeutic
intervention, pulmonary hemorrhage, hypoxemia, hypercapnia,
respiratory distress syndrome (RDS), pneumothorax, severity of
illness score, convulsion, SGA status, acidosis treatment, and pressor
treatment.*

Nearly three-quarter of infants with grade 3 or 4 IVH would
experience complications, such as cerebral palsy, post-hemorrhagic
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ventricular dilatation and intellectual disabilities.”* There is no
obtainable therapy to prevent these consequences. Neonates with high
grades of [IVH may experience death secondary to hypovolemic shock
and hydrocephalus.>

IVH occurs more commonly in the first 24 hours of preterms’
life, so preventive agents should be administered before this risk
period. Indomethacin and Ibuprofen have been found to be equally
effective in reducing the incidence of IVH.%%® A recent review found
that antithrombin administration doesn’t reduce the incidence of IVH
in very low-birth-weight preterm when compared to placebo, no
treatment, and heparin.* Additional studies are warranted to illustrate
the effect of heparin as a preventive agent for IVH.%

Lung Injury: Surfactant deficiency, immature lung structure, and
poorly developed respiratory mechanisms are the main causes of
lung injury among preterm neonates. Therefore, respiratory support
is generally recommended for that high-risk group to maintain
functional residual capacity and avoid lung damage.*%¢!

Surfactant administration at birth of preterm infants is considered
a favorable option as part of respiratory support. Giving surfactant
prophylactically at birth to high-risk infants is found to reduce
mortality and air leak than selectively administering it to an infant
with established RDS.®* In contrast early stabilization on CPAP
with subsequent selective administration of surfactant to extremely
preterm infants reduces the risk of bronchopulmonary dysplasia and
death compared with early administration of surfactant. Furthermore,
the risk of adverse effects does not increase if neonates are stabilized
on CPAP alone without surfactant. Early CPAP followed by early
administration of selective surfactant is regarded as an effective
substitute to routine intubation and prophylactic surfactant.®

The majority of resuscitation guidelines recommend CPAP for
respiratory support for preterm neonates, CPAP declines the duration
of mechanical ventilation. PEEP has been shown to facilitate gas
exchange, improve lung mechanics in preterm lamb, so CPAP should
not be used in place of positive pressure ventilation when respiratory
effort is poor or absent.'>-¢*

Sustained inflation has been developed as an alternative to CPAP.
The European resuscitation council recommended that sustained
inflation should be used for preterm infants who suffer from apnea as it
has been found to improve lung ventilation. The duration and pressure
at which it should be applied aren’t optimized yet. Sustained inflation
extends the inspiratory phase which subsequently prompts more
alveoli to expand and enhance pulmonary blood flow. Furthermore, it
facilitates lung expansion and improves the compliance.'>-%3

Chronic lung disease (CLD), also known as bronchopulmonary
dysplasia, is one of the most common complications of premature birth.
Newborn babies suffer from CLD due to the lung injuries in newborns
kept on mechanical ventilator requiring extra oxygen for breathing.
It can be diagnosed in case a newborn is experiencing respiratory
distress like rapid breathing, flaring of the nostrils, grunting, and
chest retractions or requirement of mechanical ventilator even after
reaching 36 weeks of gestation. Although all the causes of premature
births cannot be prevented, a healthy pregnancy can certainly result in
decreasing the chances of infants having immature lungs while their
birth.%65

A systematic review and metanalysis of Georg et al. showed that
as compared to IPPV, preterm infants initially treated with SI at birth
required less mechanical ventilation with no improvement in the rate
of BPD and/or death. The use of SI should be restricted to randomized
trials until future studies demonstrate the efficacy and safety of this
lung aeration manoeuvre.>*
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The ideal fraction of inspired oxygen (O,) has not been optimized
yet. A recent report found that there is no difference in the risk of
death or other morbidities after resuscitation with either lower
(0.30) or higher (=0.6) FiO, in infants <28+6 weeks gestation.””
Each hospital must set an optimal target according to their conditions
and all health care providers should be informed of these values and
supplemental oxygen should be adjusted accordingly.®® Another study
that investigated the effect of 100% oxygen or room air (RA) on < 28
weeks infants found a significantly higher hospital mortality among
room air group:22%.; than those given 100% O2: 6%.; risk ratio: 3.9
95% confidence interval: 1.1-13.4.; P=.01).

A group of researchers recently investigated the effect of Caffeine
on 59 preterm infants with respiratory distress syndrome (RDS). They
found that Caffeine significantly reduces the intubation time, the total
duration of oxygen supply, time of NCPAP and the rate of ventilator-
associated pneumonia.”

Retinopathy of Prematurity (ROP): Nearly 32,200 infants become
blind every year due to retinopathy of prematurity 7'. Preterm neonate
whose birth weight is <1250gm or < 28 weeks gestation are more
susceptible to abnormal growth of blood vessels in their under-
vascularized retina which leads to what’s known ROP. Monitoring
oxygen therapy and avoiding intermittent hypoxia have been shown
as the cornerstone factors in preventing ROP. Refractory errors, retinal
detachment and recurrent ROP are the most common complications of
ROP'73-75

Retinopathy of Prematurity, to a great extent, is a preventable
disease, so introducing strict qualified standards of neonatal care,
such as restricted supervised oxygen use for preterm and screening
program for early detection and treatment of ROP would be effective
in reducing its incidence thus its consequences.

There are many medications that have been reported to induce
ROP. The duration of steroid use increases the incidence of ROP,
therefore the use of postnatal Dexamethasone has been restricted.
Additionally, Indomethacin increases the risk of ROP by 1.5 times.
There are conflicting reports with regards to the association between
ROP and the use of surfactant ™. Additional studies are needed to
illustrate this relationship.

Applying different grades of targeted oxygen saturation according
to gestational ages (83-89% until 32week, 90-94% until 35week and
>94% at > 36 week postmenstrual age) have been found to reduce
the incidence of ROP (OR: 0.18, 95% CI: 0.11, 0.30; P < 0.001)
and hasn’t increased the mortality (OR: 0.74, 95% CI: 0.37, 1.49; P
= 0.40).' However, a meta-analysis concluded that despite the fact
that low oxygen concentration has been detected to decline the risk of
ROP, it actually increases mortality (RR 1.15, 95% CI, 1.04-1.29).7

There is a growing body of evidence that no single therapy has
proven to be effective and safe in preventing and treating ROP.>7
Managing ROP effectively necessitates coordination between
physicians from different disciplines, such as neonatologists,
obstetricians, and ophthalmologists. This teamwork may be the
cornerstone of success in early detection and treatment of ROP. All
healthcare providers concerned with the care of preterm neonates
should be informed of the optimal oxygen saturation and ROP
screening guidelines. Parents should be cautious about the potential
consequences of ROP.”

The American Academy of Pediatrics 2013 guidelines
recommended ROP screening of infants at 24 to 27 weeks’ gestational
age.” Kennedy and his team suggest that current screening guidelines
should be changed to accommodate infants of 22 to 23 weeks.” Future
population-based studies are required to address this issue.
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Infection and Antibiotic Treatment: Premature babies generally
have weak immune system as they get less time to build up their
own antibodies in order to fight infection. Most of the antibodies
usually get transferred from their mothers to the baby during the
last few months of pregnancy. Intravenous catheters are often used
in premature babies to administer drugs and medicines, which later
becomes a passage for bacteria. As a result, premature babies are
frequently being given antibiotics to battle against infection causing
bacteria and other common germs found in newborns.*

Conclusion: The first 60 minutes of preterm neonates’ life are the most
crucial time for their entire life. There are many interventions that could
be taken during this hour to prevent short & long-term complications
of preterm morbidity. Regarding hypothermia management, well-
trained dedicated health care professionals are required to adjust
the body temperature of preterm since the process of heat loss is
multifactorial. There are many ways to prevent hypothermia during
the transportation from the delivery room to neonatal intensive care
unit; radiant warmer, incubators, skin-to skin contact, plastic wraps
and thermal mattress.!8! Polyethylene wraps are as efficacious as
standard care in preventing hypothermia. Further studies to illustrate
the effect of polyethylene wraps on neonatal morbidity and mortality
are needed. The effect of polyethylene wraps outside hospitals setting
and on neonates aged 28-32 weeks require further investigations. The
long-term impacts of thermal mattress and its effect on extremely
low-birth-weight (whose weight is less than 1000 gm) have not been
examined yet. There is no risk of hyperthermia with pre-warmed
incubator, but infection has frequently been reported as an adverse
effect. Additional research to compare between the effects of radiant
warmer and incubators with regard to their outcomes on extremely
low birth weight infants is required.®>%

Additional studies to illustrate the relation between severe
hypothermia (<32°C) and short-and long-term neurodevelopmental
outcomes are required. More studies with larger sample size are
warranted to accurately illustrate the association between moderate
hypothermia and intraventricular hemorrhage, intraventricular
leukomalacia and necrotizing enterocolitis.

Neonatal hypoglycemia is associated with poor neurological
outcomes and it has been found that transient hypoglycemia affects
the academic performance at 10 years of age. Managing episodes
of asymptomatic hypoglycemic is still a debatable issue, but
hypoglycemia due to insulin secretion problems should be addressed
promptly.

In terms of IVH, additional studies to investigate the role of heparin
as a prophylactic agent are required. Indomethacin and Ibuprofen are
equally effective. Anti-thrombin has no value in preventing IVH.

Giving surfactant prophylactically at birth to high-risk infants is
found to reduce mortality, however early CPAP followed by selective
surfactant administration is considered an effective alternative option
to prophylactic surfactant. Surprisingly, the fraction of inspired oxygen
has no effect on the risk of death. Caffeine significantly reduces the
intubation time, the total duration of oxygen supply.

Applying different grades of oxygen saturation according to
gestational age has been found to reduce the incidence of ROP.
Indomethacin increases the risk of ROP by 1.5 times. Studies with
larger sample size are needed to accurately investigate the relation
between surfactant use and ROP. There is no one therapy has been
proven to be effective and safe in preventing and treating ROP.
Screening guidelines for ROP should be changed to include infants
of 22 to 23 weeks.
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