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Infants who present with a history of an acute event (an unexpected change in breathing, appearance,
or behavior) reported by their caregiver represent a heterogeneous group with diverse pathophysiology.
In the past, these events were termed apparent life-threatening events (ALTE). The American Academy
of Pediatrics (AAP) recommends the replacement of the term ALTE with a new term: brief resolved
unexplained event (BRUE). It provides an approach to patient evaluation, and management recommendations.
Objective: to describe the clinical characteristics and the evolution of patients enrolled in a CRD monitoring program in a second level hospital. We assess this work according to the new guide from the
AAP.
Methods: retrospective study of all patients with indication of monitoring CRD, enrolled in a secondary
level hospital, in Pediatric Neumology consultation (2010-2014). Database: Excel 2010®.
Results: seven patients were monitored (7/10,000 born), all males. The initial indication of monitoring
CRD was: serious or recurrent ALTE (five cases), severe neonatal hypotonia (one case) and brother of
sudden infant death (SID) (one case). The mean age of indication was 59.8 days.
Conclusions: we support the AAP proposition to use the term BRUE with or without risk factors, avoiding the name ALTE. Because of the diverse presentations, causes, risk factors, and prognosis of infants
presenting with acute events, evaluation and management should be individualized. Most of the patients in which monitoring CRD is indicated may have tracking in a second level hospital. Long-term
follow-up programs of infants with a BRUE-ALTE could contribute to adapt the healthcare activities to
the needs of each patient and confirm the medical diagnosis.

How to cite this article: Zafra Anta MA, Alonso de la Hoz J, Fernández Manso B, Nieto Gabucio N. Reciente modificación de la Academia
Americana de Pediatría del concepto episodio aparentemente letal (ALTE) por el actual evento breve resuelto inexplicado (BRUE). Comentarios a propósito de una experiencia de cinco años en monitorización cardiorrespiratoria domiciliaria. Rev Pediatr Aten Primaria. 2017;19:23-8.

Rev Pediatr Aten Primaria. 2017;19:23-8
ISSN: 1139-7632 • www.pap.es

23

Miguel Ángel Zafra Anta, et al. Recent replacement by the American Academy of Pediatrics of the term “apparent life-threatening event” (ALTE) to the current “brief resolved...

Resumen

Reciente modificación de la Academia Americana de Pediatría del concepto
episodio aparentemente letal (ALTE) por el actual evento breve resuelto
inexplicado (BRUE). Comentarios a propósito de una experiencia de cinco
años en monitorización cardiorrespiratoria domiciliaria

Palabras clave:
 Episodio
aparentemente letal
 Muerte súbita infantil
 Monitorización
ambulatoria

Los lactantes que consultan por un evento agudo de cambios en la respiración, color y respuestas forman un grupo heterogéneo con fisiopatología diversa. En el pasado se denominaban episodio aparentemente letal (ALTE). La Academia Americana de Pediatría (AAP) recomienda sustituir este término por
el de episodio breve resuelto inexplicado (BRUE). Además, propone una aproximación diagnóstica.
Objetivo: describir las características clínicas y la evolución de pacientes incluidos en un programa de
monitorización cardiorrespiratoria en un hospital de segundo nivel. Valorar este estudio según la nueva
guía de la AAP.
Métodos: estudio descriptivo retrospectivo de todos pacientes con indicación de monitorización cardiorrespiratoria domiciliaria (CRD), centralizados en una consulta de Neumología Pediátrica, en un hospital
de segundo nivel durante los últimos cinco años (2010-2014). Base de datos: Excel® 2010.
Resultados: se monitorizaron siete pacientes (7/10 000 nacidos), todos varones. La indicación inicial de
monitorización CRD fue: ALTE de repetición o grave (cinco casos), hipotonía neonatal grave (un caso)
y el hermano de un paciente con síndrome de muerte súbita del lactante (SMSL) (un caso). Edad media
de indicación de 59,8 días.
Conclusiones: apoyamos la propuesta de la AAP para usar el término BRUE con o sin factores de riesgo
y evitar el nombre de ALTE. Debido a la diversa presentación, causas, factores de riesgo y pronóstico
de los lactantes que se presentan con un evento agudo, se debe individualizar su enfoque diagnóstico.
La mayoría de los pacientes en los que está indicada monitorización CRD puede tener seguimiento en
hospitales de segundo nivel. Los programas de seguimiento a largo plazo de niños con un ALTE-BRUE
podrían contribuir a adaptar las acciones sanitarias a las necesidades de cada paciente, así como confirmar el diagnóstico médico.

INTRODUCTION
Since 1986, cases of infants presenting to emergency medical services with sudden acute episodes
of altered respiration, appearance or behaviour
have been classified as apparent life-threatening
events (ALTEs) if caregivers had experienced the
episodes as frightening.1 However, many of these
events do not pose a threat to the infant’s life. For a
long time, the use of this label for the purpose of
diagnosis has been in question.2
The American Academy of Pediatrics (AAP) recently
proposed a clinical practice guideline for paediatricians that applies to infants aged less than 1 year
in which they recommend replacing the term ALTE
by the alternative brief resolved unexplained
event (BRUE). This guideline proposes an approach
to the management of BRUE by levels of risk defined by the clinical manifestations and the presence or absence of risk factors.3 Patients need to be
evaluated by a health professional to determine
whether a BRUE actually took place or, for example, the infant simply experienced a normal change
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in colour. Under the new definition, it is the clinician, rather than the caregiver, that determines
whether the event posed a threat to the infant’s
life.
Many protocols reserved the working diagnosis of
ALTE for cases in which the patient required intense stimulation or resuscitation measures to recover.1,4,5 Thus, the management of these infants
in paediatric emergency departments conformed
to specific diagnostic algorithms.6,7
Although years ago it was suggested that there
could be an association between ALTE and sudden
infant death syndrome (SIDS), the studies conducted in the past two decades have failed to establish a causal relationship between the two.
The infants eligible for home cardiorespiratory
monitoring (CRM) are a heterogeneous group that,
until recently, ranged from healthy infants with a
history of SIDS in one or more siblings to infants
that had experienced an ALTE and with underlying
disease or risk factors (preterm birth and apnoeic
episodes, recurrent ALTEs, and other). It is essential
that the approach to the management of these
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patients be based on the characteristics of the
event and a careful history and physical examination, both of which should be reassessed at a later
time.
Our aim was to describe the clinical characteristics
and outcomes of the patients included in the
home CRM programme of a secondary level hospital, and to assess their management based on the
recommendation of the new guidelines for BRUE
of the AAP.
This study was presented partially at the 2015
Congress of the Asociación Española de Pediatría
(Spanish Association of Pediatrics [AEP]).

METHODS
We conducted a descriptive retrospective study of
all patients in whom home CRM was prescribed
and whose care was managed from the paediatric
pulmonology clinic of a secondary level hospital
(Fuenlabrada, Madrid, Spain) over a period of five
years (2010–2014). The hospital serves a catchment area with a population of 222 531 inhabitants and manages 2000 deliveries a year. We used
an Excel® 2010 database.

RESULTS
Monitoring was prescribed in seven patients (approximately 7/10 000 births), all of them male (Table 1). The initial indication for home CRM was recurring or severe ALTE (5 cases), severe neonatal
hypotonia (1 case) and history of SIDS in sibling (1
case). The mean age at the time of prescription
was 59.8 days. Adherence was partial in three patients, and one patient discontinued monitoring
early. The final diagnosis was idiopathic ALTE in
two patients. One had apnoea associated with
gastroesophageal reflux. Another patient underwent monitoring due to a history of SIDS in a sibling. The rest received a diagnosis of neurologic
disease.

DISCUSSION
Home CRM in our patients was prescribed on a
case-to-case basis for indications previously accepted by various protocols1,5; and its setup and
followup from a specialised secondary-level paediatric pulmonology clinic was feasible. Its use did
not impact family quality of life significantly, although adherence was partial or poor in four cases.
When we compared the ALTE cases in our patients
with the current classification of BRUE, we observed that none corresponded to cases of BRUE
without risk factors. Of the five patients that had
ALTEs as defined by the past terminology, three
were aged less than 60 days and two experienced
recurrent events or had a past history of disease
(neonatal seizures).
Home monitoring was prescribed due to risk of
SIDS in only one case in our series, and this patient
also had a history of admission for gastroenteritis
and may have had other disease risk factors.
The AAP proposes that the reason for the visit be
documented as an acute event until the assessment establishes whether the criteria for BRUE are
met.3,8 A brief resolved unexplained event would
entail:
 Colour change (cyanosis or pallor).
 C
 hanges in respiration such as decreased, irregular or absent breathing (apnoea).
 Marked change in tone (hypo- or hypertonia).
 Altered level of responsiveness.
The following also need to be met to fulfil the criteria for BRUE3,8: no apparent explanation for the
event (respiratory infection or vomiting due to reflux), resolution prior to emergency department
visit, well-appearing at the time of the visit, and
event duration of less than 1 minute. Based on the
current evidence, the AAP defines lower-risk infants as those meeting all of the following criteria:
 Age more than 60 days.
 P
 rematurity at gestational age ≥ 32 weeks and
corrected age ≥ 45 weeks.
 No previous BRUE.
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Table 1. Characteristics of patients (all male) with a prescription for home cardiorespiratory monitoring followed
up in a paediatric pulmonology clinic
Case

Month of birth Indication for
Age
Use
home monitoring (days) (months)

Adherence

Diagnostic tests

Followup by
paediatric
specialty clinics

Final
diagnosis

Other disease

Treatment

Other

1

09-2010

ALTE, recurrent
apnoea

8

Good

1,3,7

No

Idiopathic
ALTE

No

No

Monitor detected 23 m
isolated apnoeic Discharged
episodes;
October 2012
2 required
stimulation (age <
5 m). BF 5.5 m

2

10-2010

Apnoeic episodes; 40
ALTE requiring
vigorous
stimulation

12

Good

1-4, 6

Gastroenterology Apnoeic
Cardiology
episodes
GERD

Asthma

Domperidone
Ranitidine

Admission: RSV
48 m. Still in FU
bronchiolitis, at for asthma
age 2 m, monitor- January 2015
detected apnoeas.
Some difficulty on
discontinuation
No BF
No LM

3

02-2011

ALTE

23

7

Fair
1, 3, 6,7
(discontinued
at 4 m)

No

Idiopathic
ALTE

OSA
ENT surgery:
14 m

No

CMPA
34 m
BF 8 m
Discharged
Febrile seizures (3) December 2013

4

3-2011

Neonatal
hypotonia;
preterm birth at
34 weeks; IUGR;
oxygen therapy:
4.5 m

88

12

Partial (12 m) 1-7

Neurology
Neonatal
Neonatology
hypotonia
Gastroenterology IUGR
Possible
episodes
of central
apnoea

Another
facility:
suspected
PelizaeusMerzbacher

Caffeine
Iron
Domperidone
Vitamin D3

Admission: RSV
bronchiolitis, at
age 7 m, monitordetected apnoea
requiring vigorous
stimulation

5

01-2014

ALTE; neonatal
seizures and
apnoea

26

5

Partial (5 m)

Neonatology
Neurology

No

Phenobarbital (4
months)

Admission: UTI at 18 m
age 1 m
Discharged July
Atopic dermatitis 2015.
LM 3 m

6

5-2014

SIDS sibling

47

7

Partial
1-7 for other
(discontinued conditions
at 4 m)

Infectious disease SIDS at age
Gastroenterology 5 months in
sibling

Risk of HIV
transmission
Admissions
for AGE

Hydrolised
formula

Admission:
13 m
prolonged AGE
June 2015
at 5 m
Prone sleeping
position detected
at 3 m

7

9-2014

Recurrent ALTE
(3 episodes)

115

7

Good

Neurology

80

1-7

1-7

Apnoeic
episodes
Neonatal
seizures
(pleocytosis
in CSF,
unspecified
viral
meningitis)

Duration of
followup
(months)

14 m. Still in
FU in another
facility
November 2014

EpilepsyBronchiolitis, Carbamazepine 15 m. Still in FU
paroxysmal RSV at 3 m
in paediatric
events during
neurology
study
April 2016
Diagnostic tests: 1: complete blood count, chemistry panel, blood gases, ammonia, lactate, microbiological testing; 2: ENT evaluation; 3: Ultrasound; 4: echocardiogram; 5: metabolic
evaluation; 6: electroencephalogram; 7: other: chest X-ray or MRI.
AGE: acute gastroenteritis; BF: breastfeeding; CMPA: cow’s milk protein allergy; CSF: cerebrospinal fluid; IUGR: intrauterine growth restriction; FU: followup; GERD: gastroesophageal
reflux disorder; HIV: human immunodeficiency virus; m: months; OSA: obstructive sleep apnoea; RSV: respiratory syncytial virus; UTI: urinary tract infection.

 Duration of BRUE of less than 1 minute
 No CPR required by trained health care provider
 N
 o concerning features in detailed medical history and/or physical examination.
 No family history of sudden death.
Lower-risk patients required a short period of observation and few additional interventions. It is
important to remember to ask about natural remedies, non-prescription medications or cough syrups and to consider the possibility of child abuse.
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If infants do not meet the criteria for BRUE or have
risk factors, there is a higher probability of a significant underlying aetiology or of recurrent episodes; these patients require observation and diagnostic tests to rule out underlying diseases. If a
specific aetiology is suspected (gastroesophageal
reflux, infection, metabolic or neurologic disorder,
etc), the workup will be based on the suspected
condition (Table 2).
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Table 2. Management to consider in patients with BRUE and qualifying events3-8
All infants
 Detailed history
 Full physical examination
Lower-risk BRUE
 Education of caregivers: meaning of event, training on stimulation-basic CPR
 Pulse oximetry and vital signs monitoring for 1 to 4 hours
 Case-by-case: electrocardiogram and pertussis evaluation (weak recommendation)
 In general: they do not require hospital admission, blood or urine tests, radiographs or any other imaging tests. They also do
not require medication or home monitoring
BRUE that does not meet the criteria of lower risk
 Cardiorespiratory monitoring for at least 24 hours
 Targeted physical examination and history taking
 Complete blood count, acid-base balance (capillary blood gases), chemistry panel, electrolyte panel, calcium, magnesium,
CPK, AST/ALT
 Chest radiograph
 Electrocardiogram
 Consider toxins or drug levels in urine, as well as rapid tests for respiratory syncytial virus and influenza in their respective
epidemic seasons
Qualifying events, formerly known as high-risk ALTE: select infants based on clinical suspicion or features
 Observation-admission
 Tests detailed in the section of BRUE that does not meet criteria for lower risk
 Electroencephalogram*
 Evaluation for toxins or drugs
 Bacteriological workup: urine, blood, stool, cerebrospinal fluid culture. C-reactive protein or procalcitonin
 Rapid test for respiratory syncytial virus, rapid test for influenza: in their respective seasons
 PCR and culture for Bordetella pertussis: in cases with clinical suspicion
 Blood work: AST/ALT, lactate*, ammonium*, phosphorus*, metabolic disorder screen.
 Individual tests based on suspected aetiology: eye fundus, skull or skeletal x-ray, lateral cervical x-ray, ear-nose-throat
examination, brain ultrasound or CT scan, Holter, echocardiogram, dual-probe oesophageal pH monitoring, barium transit or
oesophageal scintigraphy, diagnostic overnight polysomnogram
* Some protocols include it in all cases in which the infant had changes in the level of consciousness.

The management of patients according to the
definition and guidelines for BRUE of the AAP will
affect the approach followed in paediatric emergency departments, decisions regarding admission and diagnostic tests, and possibly the use of
home CRM, too.
The currently established indications for home
CRM are9:
 P
 reterm infants with persistent apnoea of prematurity and no comorbidities that can be discharged from hospital.
 C
 hronic pulmonary disease, tracheostomy or
airway abnormalities, neurologic or metabolic
diseases affecting respiratory control. In these
patients, monitoring of oxygen saturation by
pulse oximetry is recommended to detect
events early.

 C
 ase-by-case decision for the following: qualifying events (previously known as ALTE), depending on the suspected underlying mechanism, or patients considered to be at risk of
recurrent events, when monitor recordings
could provide information on the development
of clinically relevant events or episodes of central apnoea.
Cardiorespiratory monitoring (heart rate and chest
wall movements) is more useful in detecting nonobstructive apnoeas in the absence of bradycardia
or pulse oximetry desaturation. There is no evidence at present that home CRM can help prevent
sudden infant death syndrome in asymptomatic
infants, including those with a sibling history of
SIDS,9 although the decision to use monitoring can
be made on a case-to-case basis, taking into account its risks and benefits.
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CONCLUSIONS
We concur with the proposal of discontinuing the
use of the term ALTE and using the new alternative
of BRUE with or without risk factors. Due to the
variability in the presentation, causes, risk factors
and outcomes in infants that experience an acute
event, the approach to their diagnosis must be individualised.
Most patients in whom the use of home CRM is
considered could be followed up from secondary
care hospitals in coordination with other paediatric specialties depending on the underlying disease.
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Long-term follow-up programmes for infants with
characteristic events, formerly known as ALTEs, can
help tailor health care interventions to the individual needs of each patient, and to confirm the
clinical diagnosis.
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