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1. A previously healthy 2-month old boy is brought to the ED by his mother. Approx. 15 min after a feed, he had an episode in which he suddenly started choking, gagging, arching his back, his skin color turned red, then dusky. He then appeared to stop breathing for 10 seconds, after which his color returned to normal and he was appropriately responsive. The boy has no history of similar episodes. He was born at 35 weeks gestation to G1P0 mother. There were no illness or infections during pregnancy, no concerns in the perinatal period. The boy has not had any recent illnesses, fever, or difficulty breathing. He does not breathe noisily or snore. He has been gaining weight appropriately, and takes 4 oz of formula every 3 hours, requiring 5 min to finish a feed. When he is burped after every feed, a small amount of formula dribbles pout of his mouth. The boy’s VS are: temp 37C, BP (r arm) 80/45 mm HG and (L leg) 75/40 mm HG, resp rate 25, HR 130; PE reveals a well-nourished infant w/ no external signs of trauma. While sleeping, the boy has occasional periods of apnea lasting 6 seconds, which are followed by a few seconds long periods of rapid, shallow breathing. He then resumes a normal breathing pattern. He arouses appropriately with exam. His lungs are clear, pulses are equal and strong, and heart has a normal S1 and S2, which is variably split with breathing, with no rubs, gallops, or murmurs. His abdomen is soft, non tender, and non distended, with no masses or organomegaly. Of the following, the MOST likely explanation for this event is:
a. Anomalous left coronary artery
b. BRUE
c. Periodic breathing
d. Seizure

2. Which of the following scenarios is most likely to meet criteria for a Brief Resolved Unexplained Event (BRUE)? 
a. A previously healthy 6-month-old male who presents to a walk-in clinic after he seemed to stop breathing and turned blue when crying. He recovered after mom patted him on the back a few times and his is currently awake and alert
b. A previously healthy 10-month-old female brought in by EMS after loss of consciousness and hypertonia. The episode lasted a few minutes. When you examine her, she is almost back to herself, but is still somewhat sleepy
c. A previously healthy 12-week-old male presents with an episode where his parents say he seemed to stop breathing and turned blue around the lips. He has a few day history of nasal congestion and cough. On exam, vitals are normal for age other than mild tachypnea, and he is otherwise back to normal 
d. A previously healthy 11-month-old male brought to the Emergency Department after he stopped breathing. Prior to the event, he bumped his leg and was very upset, then stopped breathing and became limp. Currently, he is awake and alert, and his vital signs are normal

3. Which of the following features would lead an infant with a possible BRUE to be considered at higher risk of having a serious undiagnosed condition or experiencing recurrent events or adverse outcomes? Select all that apply
a. EMS was called and did chest compressions 
b. This is the infant’s second episode of turning blue around the lips
c. Infant was born at 35 weeks gestation 
d. Family history of sudden cardiac death in childhood 
e. Infant is 1 month old

4. You are assessing Caleb, a 4-month-old male in an outpatient clinic. His mom brought him in after he had an episode where he seemed unresponsive and floppy.  She was not sure if he was breathing or not. This is the first time something like this has happened, so she was worried when he didn’t respond to her. She isn’t exactly sure how long it lasted, but thinks it was less than a minute. She picked him up and he seemed to recover on his own, and was acting normally before and afterwards. Caleb was born at 39 weeks gestation and has been a healthy baby since. The only thing his mom can think of for family history is hypertension in his paternal grandfather. On exam, Caleb is awake and alert.  All his vital signs are normal for age, and his height and weight and head circumference are within the accepted ranges on the growth charts. You perform a full physical exam, and everything seems normal. At this point, you tell Caleb's mom that you think he had a BRUE, and explain to her what this means. She wonders if there are any test that should be done. Which of the following investigations would you order? Select as many as are appropriate:
a. Arterial or venous blood gas 
b. Chest x-ray 
c. Echocardiogram 
d. Electroencephalogram (EEG) 
e. Serum electrolytes 
f. White blood cell count and blood culture 
g. None of the above

5. Now that their questions about diagnostic tests have been answered, Caleb’s parents want to what will happen next. Before responding to the parents, your preceptor asks what your ideal management plan would be. What do you recommend?
a. Admit Caleb for cardiorespiratory monitoring for a few days 
b. Suggest his parents purchase a home apnea monitor 
c. Prescribe antibiotics in case he has as subclinical infection 
d. Discharge him home and arrange for follow-up and caregiver support

6.  Caleb’s parents are comfortable with the plan to discharge him home at this time. As they are getting ready to leave, they realize they have one more question. They can’t find your preceptor, so they ask you instead. They want to know what the relationship is between BRUEs and sudden infant death syndrome (SIDS). How should you respond? 
a. Say that BRUEs used to be called “near-miss SIDS” or “aborted crib deaths” and that there is a known link between the conditions 
b. Say that current research indicates that some BRUEs lead to SIDS, but not all 
c. Say there is no clear association between BRUEs and SIDS- BRUEs aren’t thought increase the risk for or lead to SIDS 
d. Say that this is a current area of research, and that the two diagnoses need to be studied more before you can answer

Answers
1. A previously healthy 2-month old boy is brought to the ED by his mother. Approx. 15 min after a feed, he had an episode in which he suddenly started choking, gagging, arching his back, his skin color turned red, then dusky. He then appeared to stop breathing for 10 seconds, after which his color returned to normal and he was appropriately responsive. The boy has no history of similar episodes. He was born at 35 weeks gestation to a G1P0 mother. There were no illness or infections during pregnancy, no concerns in the perinatal period. The boy has not had any recent illnesses, fever, or difficulty breathing. He does not breathe nosily or snore. He has been gaining weight appropriately, and takes 4 oz of formula every 3 hours, requiring 5 min to finish a feed. When he is burped after every feed, a small amount of formula dribbles pout of his mouth. The boy’s VS are: temp 37C, BP (r arm) 80/45 mm HG and (L leg) 75/40 mm HG, resp rate 25, HR 130; PE reveals a well-nourished infant w/ no eternal signs of trauma. While sleeping, the boy has occasional periods of apnea lasting 6 seconds, which are followed by a few second-long periods of rapid, shallow breathing. He then resumes a normal breathing pattern. He arouses appropriately with exam. His lungs are clear, pulses are equal and strong, and heart has a normal S1 and S2, which is variably split with breathing, with no rubs, gallops, or murmurs. His abdomen is soft, non tender, and non distended, with no masses or organomegaly. Of the following, the MOST likely explanation for this event is:
a. Anomalous left coronary artery
b. BRUE
c. Periodic breathing
d. Seizure
The episode resolved, and the infant does not have any risk factors for sudden death. BRUE refers to an infant younger than 1 year of age that exhibits 1 or more: cyanosis or pallor; apnea; hypopnea or irregular breathing; hypertonia or hypotonia; and altered mental status. The diagnosis requires that there be no known cause of the event. There are many causes for such events that would not qualify for BRUE, such as acquired or congenital disorders of the airway, cardiovascular disease, GERD, CNS pathology, non-accidental trauma, intercurrent illness, and metabolic conditions. 

2. Which of the following scenarios is most likely to meet criteria for a Brief Resolved Unexplained Event (BRUE)? 
a. A previously healthy 6-month-old male who presents to a walk-in clinic after he seemed to stop breathing and turned blue when crying. He recovered after mom patted him on the back a few times and his is currently awake and alert
b. A previously healthy 10-month-old female brought in by EMS after loss of consciousness and hypertonia. The episode lasted a few minutes. When you examine her, she is almost back to herself, but is still somewhat sleepy
c. A previously healthy 12-week-old male presents with an episode where his parents say he seemed to stop breathing and turned blue around the lips. He has a few day history of nasal congestion and cough. On exam, vitals are normal for age other than mild tachypnea, and he is otherwise back to normal
d. A previously healthy 11-month-old male brought to the Emergency Department after he stopped breathing. Prior to the event, he bumped his leg and was very upset, then stopped breathing and became limp. Currently, he is awake and alert, and his vital signs are normal
A: meets criteria for age, apnea, color change, brief
B: On exam, the patient is still lethargic and has not returned to baseline. Since the episode hasn’t resolved, it isn’t a BRUE. The term BRUE implies that the patient has returned to baseline by the time they are assessed
C: These history and physical exam findings are consistent with a lower respiratory tract infection such as bronchiolitis. Given that there is an apparent explanation for the event, it isn’t a BRUE. By definition, BRUEs remain unexplained after history and physical exam
D: Since this episode seemed to be triggered by a strong emotional response, you should have a high clinical suspicion for it being a breath holding spell. Given that there is an apparent explanation for the event, it isn’t a BRUE

3. Which of the following features would lead an infant with a possible BRUE to be considered at higher risk of having a serious undiagnosed condition or experiencing recurrent events or adverse outcomes? Select all that apply
a. EMS was called and did chest compressions 
b. This is the infant’s second episode of turning blue around the lips
c. Infant was born at 35 weeks gestation 
d. Family history of sudden cardiac death in childhood 
e. Infant is 1 month old
According to the American Academy of Pediatrics, infants would be considered higher risk of any of the following apply:
· Concerning features on history or physical exam (signs and symptoms of an underlying condition, or risk factors predisposing them to a serious condition, such as a significant family history)
· The BRUE was a recurrent event, lasted >1 min, or required CPR from a medical provider, or
· They are <60 days old or were born <32 weeks gestation (corrected gestational age <45 weeks)

4. You are assessing Caleb, a 4-month-old male in an outpatient clinic. His mom brought him in after he had an episode where he seemed unresponsive and floppy.  She was not sure if he was breathing or not. This is the first time something like this has happened, so she was worried when he didn’t respond to her. She isn’t exactly sure how long it lasted, but thinks it was less than a minute. She picked him up and he seemed to recover on his own, and was acting normally before and afterwards. Caleb was born at 39 weeks gestation and has been a healthy baby since. The only thing his mom can think of for family history is hypertension in his paternal grandfather. On exam, Caleb is awake and alert.  All his vital signs are normal for age, and his height and weight and head circumference are within the accepted ranges on the growth charts. You perform a full physical exam, and everything seems normal. At this point, you tell Caleb's mom that you think he had a BRUE, and explain to her what this means. She wonders if there are any test that should be done. Which of the following investigations would you order? Select as many as are appropriate:
a.  Arterial or venous blood gas 
b. Chest x-ray 
c. Echocardiogram 
d. Electroencephalogram (EEG) 
e. Serum electrolytes 
f. White blood cell count and blood culture 
g. None of the above 
When deciding on laboratory or imaging investigations, you should consider whether the patient meets the American Academy of Pediatrics classification criteria for being at higher or lower risk of having a serious undiagnosed condition or experiencing recurrent events or adverse outcomes. Caleb meets the criteria for a lower risk patient (please see previous question for exact criteria). Therefore, further investigation is not required. In fact, the guidelines recommend against taking certain steps in the cases of low risk infants such as ordering blood work, EEGs, and many other tests, including those listed above. This avoids over investigation and is in the interest of providing high value care. 

5. Now that their questions about diagnostic tests have been answered, Caleb’s parents want to what will happen next. Before responding to the parents, your preceptor asks what your ideal management plan would be. What do you recommend?
a.  Admit Caleb for cardiorespiratory monitoring for a few days 
b. Suggest his parents purchase a home apnea monitor 
c. Prescribe antibiotics in case he has as subclinical infection 
d. Discharge him home and arrange for follow-up and caregiver support
A: Lower risk infants don’t need to be admitted just for cardiorespiratory monitoring. While it may be reasonable to admit these patients for a short period of time (24-48 hours), this would be more applicable in cases where if there is a great deal of parental anxiety or if timely outpatient follow-up is not available. Since you are presenting your ideal management plan to your preceptor, and these circumstances have not been mentioned, admission would not be your first choice. While it wasn’t mentioned in this question, as another option for a lower-risk patient, you can also consider monitoring them for a short amount of time, say 1-4 hours to ensure that they remain well
B: For lower risk patients, home apnea monitoring is generally discouraged. It has not been shown to improve outcomes or prevent recurrent risks in lower risk patients. Instead, it can increase parental anxiety. While it may be indicated in a small subset of higher risk situations, that decision would likely be made in conjunction with a Pediatric Pulmonary Medicine specialist. Caleb is a lower risk patient, so he does not need home apnea monitoring
C: Given that your evaluation of Caleb did not reveal anything on history or physical exam that would suggest an underlying bacterial infection, he should not receive antibiotics. He is a lower risk patient and his BRUE is most likely isolated and idiopathic. For low risk patients, no medical treatment is needed
D: For lower-risk patients (like Caleb), management should involve reassuring caregivers and managing their anxiety, as well as arranging for follow-up

6. Caleb’s parents are comfortable with the plan to discharge him home at this time. As they are getting ready to leave, they realize they have one more question. They can’t find your preceptor, so they ask you instead. They want to know what the relationship is between BRUEs and sudden infant death syndrome (SIDS). How should you respond? 
a. Say that BRUEs used to be called “near-miss SIDS” or “aborted crib deaths” and that there is a known link between the conditions 
b. Say that current research indicates that some BRUEs lead to SIDS, but not all 
c. Say there is no clear association between BRUEs and SIDS- BRUEs aren’t thought increase the risk for or lead to SIDS 
[bookmark: _GoBack]Before the terms BRUE or ALTE existed, these types of events were called “near-miss SIDS” or “aborted crib deaths.” However, these terms are no longer used because there is no clear association with SIDS. Our current understanding of the suggests that BRUEs are thought to be neither a risk factor for nor a precursor to SIDS.

