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ABSTRACT

Sudden infant death syndrome (SIDS) is a type of sudden and unexpected infant death, a term that encompasses both
deaths from SIDS and ultimately all unexpected infant deaths with a determined cause. 1 Between 27% and 43% of 3500
sudden unexpected infant death cases in the USA annually are due to SIDS. 2, 3 A number of other terms are used in pediatrics
to describe sudden and unexpected deaths. Sudden unexpected death of an infant can be used interchangeably with sudden
unexpected infant death, and sudden death in youth (ventricular arrhythmias; VAs) refers to such death in any child 19 years of
age or younger. Sudden unexplained early neonatal death is limited to infants who die within the first week of life and is usually
congenital. anomaly is caused. Sudden intrauterine unexpected death syndrome refers to stillbirths for which postmortem
examination cannot identify a cause, and sudden unexpected death in epilepsy is unexpected death in a person with epilepsy
(excluding trauma or suffocation) for which postmortem examination does not reveal an anatomical or toxicological cause.

Keywords: Pediatric, sudden infant death syndrome, death

SUDDEN INFANT DEATH SYNDROME

Sudden infant death syndrome (SIDS) is a type of sudden
and unexpected infant death, a term that encompasses both
deaths from SIDS and ultimately all unexpected infant deaths
with a determined cause.! Between 27% and 43% of 3500
sudden unexpected infant death cases in the USA annually
are due to SIDS.»* A number of other terms are used in
pediatrics to describe sudden and unexpected deaths. Sudden
unexpected death of an infant can be used interchangeably
with sudden unexpected infant death, and ssudden death in
youth (ventricular arrhythmias; VAs) refers to such death in
any child 19 years of age or younger. Unexplained sudden
infant death is usually in the first week of life and is due
to a congenital anomaly. Sudden intrauterine unexpected
death syndrome refers to stillbirths for which postmortem
examination cannot identify a cause, and sudden unexpected
death in epilepsy is unexpected death in a person with
epilepsy (excluding trauma or suffocation) for which
postmortem examination does not reveal an anatomical or
toxicological cause.

EPIDEMIOLOGY AND RISK FACTORS

SIDS is the leading cause of death for infants aged 1
month to 1 year. SIDS rates have dropped significantly from
130.3 deaths per 100,000 live births in 1990 to 38.7 deaths
per 100,000 live births in 2014 2. This significant decrease is
largely attributable to safer sleep practices promoted by the
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American Academy of Pediatrics “Back Sleep” and “Safe
Sleep” campaigns, and to a lesser extent the classification
of deaths from asphyxia or sleep drowning separately from
SIDS; peaks at 2 to 4 months and is seen in 60% of male
infants6. There are ethnic differences, with Asian Americans
at lower risk and African Americans and Native Americans
at higher risk mothers of SIDS victims are more often under
20 years of age, overweight, unmarried, use drugs, and have
few prenatal and postnatal checkups prenatal and postnatal
maternal smoking increases the incidence of SIDS. SIDS is
more common in the winter months when the baby is awake,
with 30-50% signs of acute respiratory tract infection.

Sleep position has received great attention as a modifiable
SIDS risk factor. Prone position is associated with an odds
ratio of 4.92 for the SIDS. In clinical studies, infants in the
prone position have been found to rebreathe exhaled air
and experience hypercarbia.” Additionally, infants normally
dissipate heat from their heads, and prone sleep can prevent
heat loss, thereby exacerbating hyperthermia, another risk
factor for SIDS.® Many babies succumb to SIDS when with
a babysitter.” Most of these babies are in the prone position.
It happens when some babies are first placed in the prone
position, and researchers have suggested that these babies
have poor strength and tone in their neck muscles. Side
sleeping is also considered a risk factor for SIDS and is not
recommended. Because of these observations regarding the
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prone position, the American Academy of Pediatrics has
recommended supine sleep for normal infants since 1992,
and in 2011 published a paper addressing specific sleep-
related issues. The supine sleeping position does not increase
the risk of aspiration in infants with GI reflux and should also
be applied to premature infants, even in neonatal intensive
care units, when they are medically stable. Infants should be
placed in a cot, bassinet or crib (instead of an adult bed) on a
firm mattress and protected from overheating. bed sharing;
not recommended especially when baby is under 3 months
old, parent smokes, excessively tired or using sedatives
(especially alcohol) or using soft surfaces such as sofas or beds
with soft mattresses. 4 Prone sleep, bed sharing, sleeping in a
place other than a cot or bassinet were associated with 92.2%
of SIDS deaths.!® Sofas are a particularly dangerous sleep
environment, generating sleep-related infant mortality.

Swaddling, a common practice to minimize crying and
colic, has been shown to increase the risk of SIDS, especially
in prone sleepers and especially in babies older than 6
months."> High ambient temperature can also contribute.”
Pacifier use,"* breastfeeding,'® and vaccines'® are protective
against SIDS. It has not been shown to prevent SIDS."

If a case does not meet the SIDS criteria, between 1%
and 5% of cases of sudden unexpected infant death can be
attributed to infanticide.”® Familial “SIDS” cases increase the
possibility of abuse. Traumatic head injuries, bruises, long
bone fractures, rib fractures, internal bleeding, evidence of
physical neglect or blood around the nose suggest abuse. '
It is very common for SIDS victims to have a risky sleeping
position. A SIDS death without these factors may raise
suspicion of abuse. Similarly, channelopathies are a common
cause of unexpected sudden infant death that must be
excluded before death can be determined to be SIDS.

A registry system has recently been developed to gather
accurate and comprehensive information on all sudden
deaths in pediatric patients and to better understand the
epidemiology and risk factors of both SIDS and sudden
unexpected infant death.?

PATHOPHYSIOLOGY

Although the exact cause of SIDS is not known, it is
thought to be multifaceted. intrathoracic Some autopsy
features appear to be relatively consistent among infants
succumbing to SIDS, including petechial hemorrhages,
thyromegaly, encephalomegaly, microcardia, uncoagulated
blood in the heart, kidney growth retardation, empty bladder,
and rectum.” The hypothesized mechanism of SIDS, an
infant’s underlying vulnerability, a critical developmental
period, and exogenous includes interaction between
stressors— triple risk theory of SIDS.?'

A genetic basis for infant vulnerability has been studied
extensively recently. Although no single genetic locus has
been identified for SIDS, the 10-fold increased risk among
siblings of SIDS victims suggests a genetic component.
Recently, the interleukin-10 gene promoter polymorphism
has been associated with SIDS and sudden unexpected death
associated with infection. Brain biomarkers ergothioneine,
nicotinic acid, succinic acid, adenosine monophosphate and
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azelaic acid have been associated with SIDS and can predict
SIDS. # Recent research on the brains of babies who died
from SIDS ; medullary, including abnormal firing, synthesis,
radiation and clearance shows the presence of serotonergic
(5-hydroxytryptamine) pathology**** and morphological
differences®*¢ in the brainstem and hippocampus. This likely
leads to an inadequate response to hypoxemia. autonomic
Dysfunction has also been suggested to play a role.”

Infancy may represent a critical period for hypoxia, a
possible contributor to SIDS. In general, infants are more
likely to have apnea, sustained desaturation, and poor
ventilation control. Newborns less than one month old have
a better anaerobic capacity to survive and the ability to raise
their partial arterial oxygen pressure with one breath. The
rarity of SIDS in this age group supports a ventilator theory.
Studies looking at babies at various altitudes have found
an increased risk of SIDS, especially in children living at
altitudes higher than 8,000 ft. >

Prenatal and perinatal nicotine exposure can be seen as
an example of environmental stressors. nicotine hypercapnia
It is hypothesized that it blunts ventilation responses and
reduces central respiratory chemoreception by altering the
expression of serotonin receptors.?’ The fact that supine sleep
significantly reduces the incidence of SIDS suggests that the
researchers enabled them to take a closer look at how sleep
might affect the autoregulation of respiratory and cardiac
centers. Supine sleep is likely to increase sympathetic tone
and decrease REM sleep, both thought to reduce the risk of
adverse autonomic events.>>*!

CLINICAL FEATURES

In general, SIDS victims apply in one of two ways:
ineligible for restitution or potentially responding to
resuscitation measures. If there is no history of environmental
hypothermia, rigor mortis, living Infants with a reticularis,
PH 46 and significantly reduced core temperature should
not be resuscitated. However, warm infants with apnea
and no pulse may benefit from resuscitation attempts. of
SIDS Regardless of presentation, take a thorough history
and perform a complete physical examination. Important
questions include a full description of conditions, caregivers,
recent illness, prenatal and birth history, maternal and family
miscarriage or other infant mortality, and family history
of metabolic disease. For epidemiological information,
documenting the sleeping position, sleeping location, when
and by whom the baby was last seen alive, when and in what
position the baby was found, and whether bed-sharing is
included, helps the forensic officer. Examination of the infant
may not reveal the cause or may show subtle but relevant signs
of trauma such as facial bruising, petechiae, blood in the nose
or mouth, or a ruptured frenulum that raises suspicion of
trauma. rectal temperature and rigor The presence of mortis
or bruising will help the forensic examiner determine an
approximate time of death.

The families of babies with non-resuscitative SIDS are very
emotionally demanding. One of the greatest responsibilities
of the physician is to inform, advise and educate the family.
The family often wants to spend time with the deceased
baby. In general, once death has been declared, the infant’s
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body should not be manipulated or photographed unless
authorized by the forensic officer. If the family wants hand
or footprints, inkless pads should be used and this should
be documented in the medical record. Do not remove any
catheter or tubing inserted during the resuscitation attempt. If
the presence of the tube bothers the family, the tubes can be cut
from the skin to make it appear less obvious. Unless otherwise
directed by the coroner, the family may keep the deceased
infant in a private setting, but the family is allowed to spy.

In most jurisdictions, victims of sudden and unexplained
deaths should be reported to the coroner as soon as possible.
Treating physicians must complete a form notifying death,
but not sign the official death certificate, as the cause of death
will not be known until after the coroner’s investigation is
complete. SIDS is technically a post-mortem diagnosis, and
sudden unexpected infant death is a more appropriate term
for emergency room registration (although not included
in the 10" revision of the International Classification of
Diseases). If blood samples have been taken, keep the samples
in the lab for later access by the forensic officer. Once death
is reported, the physician is not authorized to perform
postmortem sampling or radiography unless directed by
forensic medicine.

Dysfunction associated with a prolonged QT interval
or Wolft-Parkinson-White syndrome has been reported
in sudden unexpected infant death, 32 autopsies found an
accessory atrioventricular tractin 20% of cases of ‘SIDS’. Up to
%35 abnormal results on post-mortem cardiac canal testing.*
One If a heart abnormality, particularly a channelopathy, is
found, testing of family members can be life-saving, and this
is a concrete example to encourage families to emphasize the
importance of autopsy.

A home site survey is usually done. Some jurisdictions
have infant mortality teams that fully assess the
circumstances surrounding the unexpected death of young
infants. If the physician believes that the baby is a victim of
SIDS, the family should be informed about this, but should be
told that the autopsy report is awaited for final confirmation.
Involving a primary care provider who can follow up on the
autopsy and stay in touch with the family is of paramount
importance, The hospital chaplain or social worker can
provide additional support and a pastor’s counseling may be
needed, especially in cases where autopsy laws conflict with
the family’s religious doctrine prior to the funeral. For infants
who need perimortem baptism, this will ideally be done by a
pastor, but can also be done by a medical care provider if the
pastor is not present. Some states also require reporting to
organ procurement agencies.

One of the recurring themes expressed by mothers of
SIDS victims when interviewed is self-blame.” Eliminating
interactions that exacerbate this emotion is an important
principle in the treatment of SIDS, while preserving the need
for a thorough investigation.
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