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Abstract: Sudden infant death syndrome (SIDS) is defined as the sudden death of an infant younger
than one year of age which remains unexplained after a thorough case investigation, including
performance of a complete autopsy, examination of the death scene, and review of the clinical
history. About 90% of SIDS occur before six months of age, the peak incidence is between two and
four months, and the median age for death is elven weeks. The clinical, social, and economic
relevance of SIDS, together with the evidence that prevention of this syndrome was possible, has
significantly stimulated research into risk factors for the development of SIDS in the hope of being
able to introduce new effective preventive measures. This narrative review discusses the potential
relationships between apparent life-threatening events (ALTE) or brief resolved unexplained events
(BRUE) and SIDS development, and when a home cardiorespiratory monitor is useful for prevention
of these conditions. A literature analysis showed that home cardiorespiratory monitoring has been
considered a potential method to identify not only ALTE and BRUE but SIDS also. ALTE and BRUE
are generally due to underlying conditions that are not detectable in SIDS infants. A true relationship
between these conditions has never been demonstrated. Use of home cardiorespiratory monitor
is not recommended for SIDS, whereas it could be suggested for children with previous ALTE or
severe BRUE or who are at risk of the development of these conditions. However, use of home
cardiorespiratory monitors assumes that family members know the advantages and limitations of
these devices after adequate education and instruction in their use.

Keywords: ALTE; BRUE; cardiorespiratory monitoring; SIDS; sudden infant death syndrome; SUDS

1. Introduction

According to the National Institute for Child Health and Development of the USA,
sudden infant death syndrome (SIDS) is defined as the sudden death of an infant younger
than one year of age which remains unexplained after a thorough case investigation,
including performance of a complete autopsy, examination of the death scene, and review of
the clinical history [1]. SIDS is the major component of the group of the sudden unexpected
infant deaths (SUIDs) that includes, together with SIDS, the infant deaths due to accidental
suffocation in the sleeping environment and all of the other infant deaths of unknown
causes. This last subgroup includes all of the unexpected infant deaths that are dependent
on a defined underlying disease and that can mimic SIDS [2]. About 90% of SIDS occur
before the six months of age, the peak incidence is between two and four months, and
the median age for death is 11 weeks [3]. Moreover, it is more common among premature
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infants [4], low birth weight infants [5], siblings of SIDS victims [6], males [7] and in selected
populations such as, in the USA, black and American/Alaskan native children [8,9].

SIDS is a dramatic condition that was not uncommon in the last century but that has
significantly declined in recent years due to the introduction of preventive measures such
as the use of safe sleeping conditions for infants [10–12]. In the USA, in 1990, when the
American Academy of Pediatrics had not yet issued a recommendation for safe sleeping,
SIDS rates were 130.3 per 100,000 live births. In 2019, about 27 years after the first recom-
mendations [13,14], only 33.3 SIDS cases per 100,000 live births were reported. Despite
this, SIDS remains the leading cause of death in children between one month and one
year of age. Moreover, the risk of death from SIDS in the first 12 months of life is 20-fold
higher than the risk of death due to any other cause during any of the following 17 years
of life [15].

The clinical, social, and economic relevance of SIDS, together with the evidence that
prevention of this syndrome was possible, has significantly stimulated research into risk
factors for the development of SIDS in the hope of being able to introduce new effective
preventive measures. In this regard, the supposition that significant acute and unexpected
respiratory and cardiological alterations could lead to SIDS has strongly supported the
use of home cardiorespiratory monitoring, at least in those children with a supposed or
demonstrated risk of apparent life-threatening event (ALTE) or brief resolved unexplained
event (BRUE). This narrative review discusses the potential relationships between ALTE
and BRUE and SIDS development and the use of home cardiorespiratory monitors for
prevention of these conditions. A formal systematic review or meta-analysis was not
performed for the absence of a randomized controlled trial on these topics.

2. Present Hypothesis on Sudden Infant Death Syndrome (SIDS) Development

Current evidence seems to indicate that SIDS is due to the combination of several fac-
tors that act on vulnerable children during their first developmental periods. It is supposed
that in utero environmental conditions and/or genetic abnormalities can cause brain alter-
ations in the mechanisms that regulate respiratory and cardiac functions during the first
months of life, limiting the development of protective mechanisms when a life-threatening
event occurs. Polymorphisms of genes involved in the development and function of the
autonomic nervous system have been found in up to 15% of SIDS cases [16]. Studies have
shown that, compared to controls, SIDS children have more frequent significant abnormali-
ties of both the serotonin transporter gene [17,18] and the monoamine oxidase gene [19,20],
leading to decreased serotonergic receptor binding and reduced serotonin and tryptophan
hydroxylase 2 levels in the brainstem with poor function of the autonomic nervous system.
Moreover, alterations in genes encoding for cardiac ion channels [21,22], proteins involved
in myocardial conduction [23], skeletal muscle sodium channels [24], several immune
components (complement component C4, interleukin-10 promoter) [25,26], and heat shock
proteins [27] have been reported. All of these findings suggest that SIDS prone children
have significant differences in several body functions with poor response in front of life-
threatening conditions. Among in utero environmental conditions, drug and alcohol abuse
may play a role [28,29]. However, the most important in utero risk factor is the exposure to
cigarette smoke or nicotine. Studies have shown that animals exposed to cigarette smoke
or nicotine have significant alterations in the functions of the serotonin system and that this
can lead to relevant alterations in the neuroregulation and cardiorespiratory activities [30].
In humans, it has been reported that exposure to tobacco smoke during fetal life attenuates
recovery from hypoxia in preterm infants and significantly modifies heart function in both
preterm and term infants [31–33]. On the other hand, about 70% of SIDS victims have
deviations in 5-hydroxytryptamine binding in the medulla [34]. Moreover, prematurity and
low birth weight infants, both conditions associated with SIDS [4,5], are strictly related to
active or passive smoke exposure during pregnancy [35]. When extrinsic factors requiring
protective physiologic mechanisms occur in children with these brain alterations, SIDS can
develop. A prone sleep position is the most important extrinsic factor associated with SIDS.
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The evidence that in several countries the recommendation to avoid this sleeping position
in the first year of life has been accompanied by a significant reduction in SIDS rate is per
se a strong demonstration that the prone position has a role in SIDS development [10–14].
Several well conducted epidemiological studies have clearly shown that, compared to
the supine position, the prone position is associated with a 1.7–12.9-fold increased risk of
SIDS [36]. it was initially thought that any non-prone sleeping position could be protective,
but later studies [37,38] have shown that despite it being significantly safer than the prone
position, the side sleeping position was slightly less protective than the supine position,
probably due to the possibility that children placed on their sides can roll to the prone
position. Even the use of infant sleep positioners which are supposed to hold the baby
on the side cannot be considered safe. One study reported the deaths of 13 infants kept
on their side by means of a sleep positioner and that were then found prone or with the
positioner against the face [39]. Several mechanisms to explain prone sleeping-related
SIDS have been suggested [40,41]. Airways may be occluded by the flattening of the nose
with distortion of the nasal cartilages or backward displacement of the tongue. Moreover,
particularly when soft pillows and other soft bedding items are used, the rebreathing of
carbon dioxide, cerebral hypoxia caused by constriction of arteries and overheating can
play a role. The presence of a full stomach leading to an elevated diaphragm with reduced
lung expansion may further favor SIDS. On the other hand, studies have shown that the
supine position improves cerebral oxygenation [42]. Finally, the combination of prone
sleep position and infection appears to significantly increase the risk of SIDS [43,44]. The
common pathological findings of acute inflammatory change in the airways and lungs and
other findings suggest alternative mechanisms underlying SIDS [45].

Table 1 summarizes the main risk factors associated with SIDS development.

Table 1. Main risk factors associated with SIDS development.

Gender Factors
Ethnic differences (in the United States, risks

are highest in Black and American Ind-
ian/Alaskan native infants, followed by non-

Hispanic white infants, and are lowest in
Asian/Pacific islander and Hispanic infants)
Gender—male slightly greater than female
Climate-higher risk in cold versus warm

months
Maternal and Antenatal Factors

Smoking, illicit drugs
Young, single parent, no high school degree

Late or no prenatal care
Poor gestational weight gain

Anemia
Pregnancy complications (placenta previa,

abruption, premature rupture of membrane)
Infection

Neonatal Factors
Prematurity

Low birth weight
Small for gestational age
Post-Neonatal Factors

Bed-sharing
Prone sleep position

Sleep with bedding accessories such as loose
blankets and pillows

Overheating
Infection
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3. Apparent Life-Threating Event (ALTE) and Brief Resolved Unexplained Event
(BRUE): Potential Association with Sudden Infant Death Syndrome (SIDS)

In the first months of life, some children experience sudden episodes that can be, even
if rarely, followed by death. They are named ALTE and BRUE, are generally unexpected,
and because most of the cases are characterized by apnea, they are suspected of being
a precursor to SIDS.

An ALTE is defined as a sudden event in an infant under the age of one year that is
frightening to the observer who fears that the infant is dead and is characterized by the
combination of apnea (central or occasionally obstructive), color change (usually cyanotic
or pallid, but occasionally erythematous or plethoric), with a marked change in muscle tone
(usually marked limpness), choking or gagging [46]. ALTE can occur during sleep, when
the infant is awake, or during feeding. Cardiorespiratory support may be necessary, ranging
from basic to full advanced life support. Although ALTE represent a relatively common
event in emergency departments, reaching 0.6–0.8% of the total admissions of children
below 12 months of age [47], the precise incidence of this condition is unknown. Hospital
records indicate a frequency varying from 0.46 to 10.0 per 1000 live births, depending on
the methods used to identify the episodes. When parents’ responses to questions regarding
already solved episodes were used, the highest frequency values were recorded [48–51]. It
is, however, unquestionable that the SIDS prevention campaigns directed at new parents
together with a heightened awareness among pediatricians are probably contributing to
the increased detection of ALTE [52].

ALTE is associated with or caused by a variety of diseases that can be identified in
more than 50% of the cases after a careful history, physical examination, and appropriate
laboratory evaluation. Gastroesophageal reflux (GER)/laryngospasm, neurologic problems
such as seizures, and respiratory infections are the most common underlying diseases.
Child abuse is less common (0.4% to 11%). Infrequent causes are cardiac diseases, upper
airway obstruction, metabolic disorders, anaphylaxis, and bacterial infections (including
urinary tract infection), each accounting for 0.5% to 3% of ALTE. Even rarer causes are dis-
orders of ventilatory control, toxic ingestions, and other miscellaneous conditions (Table 2).
However, more than 30% of the cases remain undetermined, and the event is then defined
as idiopathic ALTE [53–57]. As some of these children may die, it is possible that a portion
could be classified as SIDS after appropriate investigations.

In 2016 the AAP proposed the replacing of the term ALTE with the new acronym
BRUE [58]. The intent was both to leave the characterization of the episode to the clinician
and to reduce the caregiver’s perception of severity, with the aim of improving clinical care
and management. Specifically, clinicians should use the term BRUE to describe an event
occurring in an infant < 1 year of age when the observer reports a sudden, brief, and now
resolved episode of one or more of the following: cyanosis or pallor; absent, decreased,
or irregular breathing; marked change in tone (hyper or hypotonia); and altered level
of responsiveness. Moreover, clinicians should diagnose a BRUE only when the infant
is asymptomatic on presentation and when there is no explanation for the episode after
a focused history and physical examination have been conducted. In any case, BRUE
might hide an undiagnosed serious condition or an increased probability of recurrence;
therefore, an accurate stratification from low to high risk is also recommended by the AAP
guidelines. To be designated lower risk, the following criteria should be met: age > 60 days;
prematurity (gestational age 32 or more weeks and postconceptional age 45 or more
weeks); first BRUE (no previous BRUE ever and not occurring in clusters); duration of
event < 1 min (and typically < 20–30 s); no CPR required by trained medical provider
(resuscitation by an untrained caregiver is not used as an independent marker for medically
significant BRUE); no concerning historical feature like social risk factors for child abuse,
respiratory illness or exposure, recent injury, other symptoms in days preceding the event
(fever, fussiness, diarrhea or decreased intake), administration or access to medications,
history of episodic vomiting or lethargy, developmental delay or congenital anomalies,
and family history of BRUE or sudden unexplained death in a sibling; no concerning



Life 2022, 12, 883 5 of 12

physical examination findings that include any signs of injury, altered sensorium, fever or
toxic appearance, respiratory distress, heart murmur or gallop, and decreased pulse [58].
Infants who meet all these criteria for low-risk BRUE, who are asymptomatic and have
no concerning features identified on history and physical examination, require minimal
additional evaluation or observation. Infants who do not meet these low-risk criteria are
thought to be at higher risk for a serious underlying disorder, recurrent event or adverse
outcome and require more extensive evaluation. If there are clinical features that suggest
a specific diagnosis (e.g., upper respiratory tract infection or child abuse), the evaluation
may be targeted toward that concern.

Table 2. Main etiology of apparent life-threating event (ALTE).

Idiopathic (approximately 50%
Gastrointestinal (most common, up to 50% of

diagnosed cases)
Gastroesophageal reflux

Gastric volvulus
Intussusception

Swallowing abnormalities
Other GI abnormalities

Neurologic (approximately 30%)
Seizure disorder
Febrile seizure
CNS bleeding

Neurologic conditions affecting respiration
(Budd-Chiari syndrome, hindbrain

malformation,
brainstem malformation)

Vasovagal reflexes
Hydrocephalus
CNS infection

Ventriculoperitoneal shunt malfunction
Respiratory (approximately 20%)

Respiratory compromise from infection,
respiratory

syncytial virus, pertussis, mycoplasma, croup,
other pneumonias

Obstructive sleep apnoea
Breath-holding spells

Conditions affecting respiratory control
(prematurity,

central hypoventilation)
Vocal cord abnormalities, adenoid vegetations

Laryngotracheomalacia
Airway obstruction resulting from congenital

abnormalities
Foreign-body aspiration

Cardiac (up to 5%)
Arrhythmia

Long QT syndrome
Wolff-Parkinson-White syndrome

Congenital heart disease
Myocarditis

Cardiomyopathy
Metabolic abnormalities (less than 5%)

Inborn errors of metabolism
Endocrine, electrolyte disorders

Other infections
Urinary tract infection

Sepsis
Child abuse (less than 5%)

Munchausen syndrome by proxy (suffocation,
intentional salt

poisoning, medication overdose, physical
abuse, head injury)

Smothering (unintentional or intentional)
Other

Food allergy (uncommon)
Anaphylaxis

Medication (prescription, over the counter,
herbal remedies)

In 2017, the Italian Society of Pediatrics updated its own guidelines and accepted the
new acronym BRUE for lower-risk idiopathic episodes, while keeping the term ALTE for
severe idiopathic episodes that are only solved after resuscitation maneuvers and related
to patient instability, prematurity (<32 weeks of gestational age and <43 weeks of post-
conceptional age), age below two months, need for resuscitation maneuvers, recurrence,
and poor family compliance [51,53]. Clinical evaluation of children with BRUE showed
that, in the great majority, children with this diagnosis have very mild disease that does not
require hospital admission for further tests [59,60].

Episodes of ALTE are reported in the clinical history of some children with SIDS [61].
This explains why for many years it was thought that the two conditions could be related.
Despite this, several findings seem to suggest that ALTE and severe BRUE are not precursors
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of SIDS [1,53,62–64]. First of all, the evidence is that only a low number of children
experiencing ALTE or BRUE die from SIDS (0–7%). Moreover, while the incidence of
SIDS has decreased after the introduction of recommendations for safe infant sleeping,
the incidence of ALTE has remained unchanged or even increased [10–14]. ALTE, BRUE
and SIDS, although disorders of the first year of life, differ significantly in age-at-event.
The mean age of SIDS is 10 weeks later than that of ALTE. Unlike SIDS, which occurs
during sleeping, ALTE episodes occur during wakefulness. Apnea and bradycardia that
characterize ALTE are less frequent in the early morning, when SIDS is more common.
The incidence of ALTE is equally distributed between boys and girls, whereas SIDS occurs
more frequently in boys. The age of the mother whose children had experienced ALTE is
generally older than that of a mother whose infants had succumbed to SIDS [1,62–64].

Finally, despite some risk factors for ALTE, BRUE and SIDS being common, the
prevalence of each of them seems to be different. A study that has analyzed the rate of the
most common ALTE risk variables (male predominance, gestational age, low birth weight,
very low birth weight, incidence of small for gestational age, age at the event, multiparity,
maternal age, and smoking) reported that four of them: low birth weight and SGA at birth,
teenage pregnancies, and a younger infant age, were significantly more common in children
with ALTE than in those with SIDS [65]. Moreover, when frequency of some risk factors for
SIDS development were evaluated in children with ALTE or SIDS, it was found that the
prevalence of prone sleeping, smoking, bottle-feeding, low maternal age and education
were higher amongst SIDS compared with ALTE cases. Interestingly, the prevalence of
these variables was quite similar in ALTE cases and in matched healthy controls [66].

However, it cannot be excluded that a small number of children with a previous
episode of idiopathic ALTE or idiopathic and very severe BRUE can later develop SIDS.
Genetic studies involving serotonin transporter and monoamino oxidase A in children
with secondary ALTE and idiopathic ALTE have shown that differences exist between the
two conditions and that those identified in idiopathic ALTE resemble those in SIDS [65].
This has suggested that idiopathic ALTE may be a precursor of SIDS, particularly when
other factors able to induce the relevant modification of cardiorespiratory activity can
simultaneously occur. In this regard, a prone sleeping position and smoking during
pregnancy may play a role. Edner et al. have shown that 33.3% of infants with ALTE
who subsequently died of SIDS had the dual risk factors of prone sleep position and late
prenatal smoke exposure, compared with 13.3% of ALTE survivors [66]. The importance
of exposure to cigarette smoke during pregnancy seems confirmed by a study in which
respiratory characteristics and arousal of children who had ALTE were compared with
those of healthy children and SIDS patients [61]. It was found that, despite children
with ALTE and nonsmoking mothers having fewer total arousals, cortical arousals, and
subcortical activations than normal controls, patterns of spontaneous arousals differed
significantly from those of future SIDS victims. On the contrary, in children with ALTE
and smoking mothers, arousal and respiratory characteristics were quite similar to those of
future SIDS victims, suggesting some common abnormalities in brainstem function that
could be implicated in SIDS development. On the other hand, it seems likely that women
smoking during pregnancy continue to smoke after delivery. As smoke exposure in the
first months of life may exacerbate viral and bacterial infections and can have effects on the
immune system and the CNS, subsequent SIDS in genetically predisposed infants can be
further favored.

4. Use of Home Cardiorespiratory Monitoring in Sudden Infant Death Syndrome
(SIDS) Prevention

Initially, it was thought that because SIDS was more common in children at risk
of apnea and bradycardia, accurate monitoring of cardiorespiratory functions could be
a valid measure to prevent SIDS. Presently, the use of cardiorespiratory monitors for SIDS
prevention is not recommended, as several studies have clearly demonstrated that these
devices are not an effective tool in this regard, regardless of the presence of risk factors for
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SIDS development [67,68]. Conventional monitors detect central apnea but not obstructive
apnea in the absence of bradycardia or a relevant drop in oxygen saturation that, on the
contrary, seems to be clinically relevant in SIDS development [69]. The relationship between
apnea and SIDS has been denied since 1986. In a group of 180,017 infants, the incidence
of SIDS was three times higher than that of proven infant apnea. Only five babies with
previous proven apnea died from SIDS. Statistical analysis reveals that these five events
cannot be explained as random coincidences as they represented 3% of 163 proved apnea
cases, but only 1% of 503 SIDS cases [70]. Further confirmation of the lack of relationships
between apnea and bradycardia commonly found in children with ALTE and SIDS was
obtained with the Collaborative Home Infant Monitoring Evaluation (CHIME) study that
showed that cardiorespiratory events were quite common, with similar frequency and
severity in previously heathy infants and in those considered at risk of SIDS. Increased
risk of at least one extreme event was demonstrated in only preterm infants and only until
about 43 weeks’ post conceptional age, suggesting that they were not likely to be precursors
to SIDS [71].

However, home cardiorespiratory monitor use can be suggested in a selected group of
children with previous ALTE or severe BRUE or ones that are at risk for these conditions
(i.e., for non-SIDS underlying pathology). In these cases, the rapid identification of an acute
respiratory or cardiac problem can be important to identify underlying severe conditions
that can cause ALTE and lead to permanent alterations or even death. Over the years, sev-
eral studies have been conducted to assess the usefulness of event recording in identifying
the mechanisms underlying ALTE, detecting sporadic episodes which could be missed
during a brief hospitalization. In a 1993 study carried out by Poets et al. [72], a group of
94 infants with a history of two or more ALTE events was monitored for approximately
one month using a device that recorded breathing movements, ECG, heart rate, pulse
oximeter saturation and the plethysmographic or pulse waveforms from the oximeter for
approximately 20 min around the alarm triggered by a fall in transcutaneous partial pres-
sure of oxygen. Analysis of the recordings identified potentially preventable mechanisms
of ALTE in about 63% of the infants. Specifically, the following underlying mechanisms
were identified: changes in skin perfusion in the absence of hypoxia, hypoxia caused by
an epileptic seizure, hypoxia induced by suffocation by a parent, and Munchausen by
proxy. Later, Marcus and Hamer [73] showed an association between gastroesophageal
reflux and isolated bradycardias, not preceded by apnea, especially when asystole was
documented. However, before recommending home monitor use it should be remembered
that some problems can arise [73].

Home monitoring can have significant psychologic benefits, particularly for families
with a previous experience of SIDS, because it can decrease feelings of guilt and anxiety.
In some cases, however, parents may feel falsely reassured and reduce personal control
of children with problems [47,70]. False alarms can occur, and this can cause anxiety and
psychological stress in parents. Finally, in infants at risk whose monitoring is recommended,
despite the comfort that the continuous monitoring itself can give, parents can experience
emotional stress, frustration and depression because of the feeling that their infant is less
healthy than others. In every case, home monitoring can create an overdependence, and its
discontinuation can be hard to accept by the family, who could insist that they continue
the use of the monitor even when the indication is over [47]. This could explain why the
recommendations from the American Academy of Pediatrics for use of home cardiorespira-
tory monitors use does not include infants with previous ALTE or severe BRUE, but limits
monitoring to premature infants who are at high risk of recurrent episodes of apnea, brady-
cardia, and hypoxemia after hospital discharge until the 43 weeks postmenstrual age or
after the cessation of extreme episodes, whichever comes last [74]. Moreover, home apnea
monitoring may be warranted for infants who are technology dependent (tracheostomy,
continuous positive airway pressure), have unstable airways, have rare medical conditions
affecting regulation of breathing, or have symptomatic chronic lung disease. Italian guide-
lines published in 2017 are more extensive and recommend home monitoring prescription
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for infants with severe or recurrent ALTE and for preterm infants with a clinical history
of ALTE, especially with a postconceptional age < 43 weeks, with a duration of at least
six weeks [52] (Table 3).

Table 3. Home monitoring recommendations from different scientific societies.

Recommendation American Academy of
Pediatrics [74] Italian Guidelines [54] Parma Consensus [52]

Home monitoring
recommendation

Not recommended for
prevention of SIDS. Suggested
only for selected preterm
children at risk (see text)

- Sever or recurrent ALTE
- ALTE in preterm infants

- Recurrent ALTE
- ALTE in preterm and

postconceptional
age < 43 weeks

Duration

Until the 43 weeks
postmenstrual age or after the
cessation of extreme episodes,
whichever comes last

- At least six weeks
- Until the 43 weeks of

postconceptional age

- Until the 43rd week of
postconceptional age

However, when home monitoring is performed regardless of the indication (i.e., SIDS,
ALTE or BRUE), a reliable and safe monitoring device should be preferred. Currently, the
machines are smaller and more manageable than those used several years ago; they usually
allow detection of vital health signs via body-worn wireless sensor integrated wearable;
a wirelessly connected base station collects health-related information and sends it back to
both the parents’ cell phone and the internet cloud; transmitted data are stored in the cloud,
which is accessible from anywhere; and, finally, parents get a notification directly from the
base station as well as from cell phones in any unexpected decline in the infant’s vitals
beyond the thresholds [75]. Despite significant improvement in sensitivity and specificity,
false alarms are not excluded. The last generation of infant monitors are not recommended,
however; i.e., those based on smartphone applications integrated with sensors built into
socks, onesies, buttons, leg bands, and diaper clips. They display infants’ respiration,
pulse rate, and/or blood oxygen saturation and generate alarms for apnea, tachycardia,
bradycardia, and/or desaturation. They are not considered and sold as medical devices,
and are not currently subject to regulation by the US Food and Drug Administration or by
the European Agency of Medicine [76]. Their safety, accuracy and effectiveness have not
yet been evaluated by appropriate scientific studies, and initial evaluations indicate that
they have very poor sensitivity for both hypoxemia and bradycardia [77,78].

5. Conclusions

SIDS has been largely studied and some of the factors that are associated with its
development have been identified. Efforts to eliminate these factors have been successful,
and there is no doubt that many cases of SIDS have been prevented. However, biologic
mechanisms that lead to SIDS are not precisely defined, and this does not allow for the
accurate identification of children at risk and the implementation of measures capable of
avoiding all SIDS cases. Conditions such as ALTE and BRUE that in the most severe cases
are associated with apnea, bradycardia and other clinical manifestations that can lead to
death have been considered as potential SIDS precursors. Cardiorespiratory monitoring
has been considered a potential method to identify not only ALTE and BRUE, but SIDS
as well. Unfortunately, ALTE and BRUE are generally due to underlying conditions
that are not detectable in SIDS infants. A true relationship between these conditions has
never been demonstrated. Only a minority of ALTE are idiopathic, and for these cases
a possible relationship with SIDS development could be supposed. The use of a home
cardiorespiratory monitor is not recommended for SIDS. We think that as reported in the
Parma consensus, home cardiorespiratory monitors could be suggested for children with
previous ALTE or severe BRUE or who are at risk of developing these conditions. The
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aim of this use is the early identification of apnea, bradycardia or hypoxemia in subjects at
increased risk of significant clinical problems in cases of persistent cardiorespiratory deficits.
However, the use of home cardiorespiratory monitors assumes that family members know
the advantages and limitations of these devices after adequate education and information.
Further studies aimed to investigate the risk factors for SIDS and the pathophysiological
mechanisms underlying these extreme events would be helpful to more clearly define the
possible applications of home monitoring in the management of patients at increased risk
of SIDS.
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