ED Management of Apparent Life-Threatening Events 

In Infants & Children

 ALTE?1
 ABCs, monitors,2 oxygen3 

                                                            CP Arrest?             Initiate indicated W/U & 

                                                                                  Yes    treatment, Admit 

     No

                                             Perform thorough history4 & PE


                                                Non-accidental trauma?5                 NAT W/U,6 Admit

                                                   Yes         

    No

                       Conditions requiring W/U & hospitalization?7                    D/C home,

                                                                                                           No         F/U PRN         
     Yes      

Obtain on all patients:  

CBC,8 rapid glucose,9 lytes,10 CXR,11 ECG12  


Obtain only as indicated:

sepsis W/U,13 nasal RSV EIA,14 B. pertussis PCR,15 

C. botulinum cx/toxin16 head CT,17 ECHO,18 EEG19 

IBEM W/U,20 tox W/U21 
Initiate indicated ED treatment 

Admit22

Notes: 

1 ALTE (apparent life-threatening event) is defined as “an episode that is frightening to the observer and is characterized by some combination of apnea (central or occasionally obstructive), color change (usually cyanotic or pallid but occasionally erythematous or plethoric), marked change in muscle tone (usually marked limpness), choking, or gagging.”

2 Use multichannel cardiorespiratory monitoring with pulse oximetry.

3 Give 100% O2 via non-rebreather mask if SaO2 < 94% (RA).

4 Key elements of history for ALTE evaluation include:  color (red, pallor, cyanotic); respiratory effort (apnea, obstructed, irregular); sleep state (awake, sleep); position (prone, supine, upright); reflexes (stridor, choking, gagging, vomiting); eye movement (closed, startled, rolled, fluttering); relationship to feeding; tone; level of consciousness (normal, LOC, stupor, coma); behavior; duration; time; need for intervention (none, stimulation, rescue breaths only, CPR); caregiver; past medical history (previous frightening episodes, abnormal breathing patterns, prematurity, feeding problems, seizures, perinatal insults); family history (apnea, infant deaths, SIDS, seizures, other cardiopulmonary problems) 

5 A high index of suspicion for non-accidental trauma (NAT) must be maintained in patients presenting with ALTE:

a. Findings on history suspicious for NAT (abuse head injury*) include:

(1)  apnea (particularly recurrent & starting in presence of same person)* 
(2)  CPR (including just rescue breaths);

(3)  cyanosis (particularly recurrent episodes);
(4)  pallor (on EMT arrival);

(5)  change in muscle tone;

(6)  seizure;*

(7)  loss of consciousness;*
(8)  vomiting (without obvious explanation);*

(9)  altered behavior (including irritability or difficulty consoling patient);*

(10) peculiar onset of ALTE (while awake or crying, in caregiver’s hands, 

       while caregiver  watching);
(11) prior sibling with hx of apnea, “near-SIDS” or “SIDS” death;

(12) caregiver with hx of maltreatment, suicide, or Munchausen Syndrome 

       by Proxy (MBSP) gestures;  

b. Findings on PE suspicious for NAT (abusive head injury*) include:

           (1)  craniofacial soft tissue injury;*

           (2)  petechiae of face & neck;
     (3)  bleeding from mouth or nose;
     (4)  any bruise in a non-ambulatory child;

                 (5)  depressed mental status (difficulty or inability arousing patient);*

                 (6)  focal neuro deficit;* 

                 (7)  signs of skull fx (depressed skull fx, basilar skull fx, significant scalp 

                        hematoma, particularly large, boggy or located in the temporoparietal 

                        region);* 

                 (8)  signs of increased ICP (bradycardia, increased MAP, abnormal 

                        respiratory status, increased head circumference, bulging fontanel);*

                 (9)  retinal hemorrhage*

                 (10)bloody or xanthochromic CSF   
6 NAT W/U:  head CT (should be obtained in infants with suspected inflicted head injury, including shaking-impact syndrome); skeletal survey; dilated retinal exam (arrange by Ophthalmology consult in any patient with inflicted head injury); CT of thorax and/or abdomen if thoracoabdominal trauma; neck MRI if abnormal AP/Lateral C-spine radiograph or abnormal neuro exam; PT/PTT (if bruising or internal bleeding); AST/ALT/Amylase/Lipase/UA (if suspicion of abdominal trauma); consider urine drug screen; medical photography (for any abnormal physical exam findings); CPS referral; Family Advocacy Incident Report; Forensic Pediatrics consult; determination of disposition.  See head injury guideline for ED management of head injury.

7 Conditions not requiring W/U or hospitalization:  normal child (i.e. overreaction to a normal phenomenon, e.g. simple choking/gagging/coughing/vomiting episode); cyanotic breath-holding spell (prolonged expiratory apnea due to CNS sympathetic activity & central cyanosis due to right-to-left intrapulmonary shunting); pallid breath-holding spell (vasovagal syncope with associated severe bradycardia or asystole); periodic breathing (respiratory pauses lasting for up to 20 seconds during sleep in normal infants); startle response 

8 Apnea may complicate underlying infection (e.g. meningitis, encephalitis, bacterial sepsis, botulism, pertussis, or other respiratory infection) prompting further sepsis W/U (see note #13).

9 Hypoglycemia in an infant with ALTE may indicate an inborn error of metabolism (IBEM), particularly a defect of beta-oxidation of fatty acids (medium chain acyl-CoA dehydrogenase deficiency is the most common of these disorders and most likely to present as an ALTE).  Hypoglycemia warrants further testing for IBEM (see note # 20).  For blood glucose < 45 mg/dL, give dextrose 0.5-1.0 gm/kg IV (=D10W 5-10 cc/kg, D25W 2-4 cc/kg or D50W 1-2 cc/kg).

10 Lytes=Na+, K+, Cl-, HC03-, Ca2+& Mg2+
Treatment of ALTE-associated electrolyte abnormalities:

a. Hyponatremia:  3% NaCl 10-12 mL/kg IV over 60 min (raises serum Na+ level by 10 mEq/L) 

b. Hypernatremia:  treat with 0.9% NS 20 mL/kg boluses if evidence of shock, and follow calculations for hypernatremic (hypertonic) dehydration in The Harriet Lane Handbook   

c. Hypocalcemia:  

(1) For any cause other than hypomagnesemia:  10% calcium gluconate 1.0 cc/kg IV administered over 5 minutes; then add calcium gluconate to IV solution (100 mg elemental calcium/kg per 24 hours)

(2) For hypomagnesemia:  MgSO4 25-50 mg/kg/dose IV/IM Q4-6H X 3-4 doses (max single dose = 2 gm)   

d. Hypercalcemia:  Lasix 1-2 mg/kg IV followed by 0.9% NS infusion at rate of twice maintenance  

e. Hypomagnesemia:  MgSO4 25-50 mg/kg/dose IV/IM Q4-6H X 3-4 doses (max single dose = 2 gm)

11 CXR (AP/Lat) may reveal a cause of apnea, including:  pneumonia; pleural effusion; croup; foreign body aspiration; airway vascular malformation; vascular ring/sling

12 ECG may reveal evidence of:  premature ventricular contractions; underlying dysrhythmia, including SVT (e.g. WPW syndrome) and long Q-T syndrome (associated with a malignant form of ventricular dysrhythmia called Torsades de pointes, which is a cause of syncope and sudden death); ventricular hypertrophy; myocarditis; pericarditis; or toxin exposure (e.g. tricyclic antidepressant OD with associated prolongation of PR, QRS, and QT intervals).

13 Sepsis W/U:  CBC/diff; bld cx; cath UA/urine cx; LP (CSF gm stain/cx/protein/ glucose/cell count/consider HSV or enteroviral PCR); CXR (AP/Lat) for respiratory signs/sx (tachypnea, retractions, focal auscultatory findings, SaO2 < 97% (RA); stool cx for stool blood/PMNs; consider rapid viral studies (RSV/Influenza A & B)

IV Abx (suggested empiric therapy):  

a. Suspected sepsis/fever without source:

(1) Age < 28 days:  Ampicillin 50 mg/kg/dose IV Q12H (< 1 wk) or 50 mg/kg/dose IV Q6H (> 1 wk) + Cefotaxime 50 mg/kg/dose IV Q12H (< 1 wk) or 50 mg/kg/dose IV Q8H (> 1 wk) OR + Gentamycin 2.5 mg/kg/dose IV Q12H (< 1 wk) or 2.5 mg/kg/dose IV Q8H (> 1 wk); consider antiviral treatment if suspect HSV.   

(2) Age 29-60 days:  Ampicillin 50 mg/kg/dose IV Q6H + Cefotaxime 60 mg/ kg/dose IV Q8H  

(3)  Age > 60 days:  Ceftriaxone 50 mg/dose IV/IM 

b.  Signs of bacterial meningitis:

(1) Age < 28 days:   see suggested abx for FWOS

(3) Age 29-60 days:  Vancomycin 15 mg/kg/dose + cephalosporin (either 

      Cefotaxime 50 mg/kg/dose or Ceftriaxone 100 mg/kg/dose) (note: add 

      Ampicillin 50-100 mg/kg/dose if suspect Listeria)

(3) Age > 60 days:   Vancomycin 15 mg/kg/dose + cephalosporin (either 

     Cefotaxime 50 mg/kg/dose or Ceftriaxone 100 mg/kg/dose) 

c. Suspected Pertussis:  Azithromycin 10 mg/kg/dose PO QD X 5 days (max 600 mg/day) or Clarithromycin 15 mg/kg/day PO div BID X 7 days (max 1 gm/day).   

d. Pneumonia:  see Pneumonia guideline for suggested abx

14 Risk factors for apnea in RSV bronchiolitis include:  age < 3 mos with hx of prematurity and apnea of prematurity; respiratory muscle fatigue; hypoxemia.   Obtain nasal wash (instill approximately 2 mL sterile water using a small needleless syringe into each nostril separately, collect wash, & send for RSV EIA.)  Apnea from RSV is not obstructive & may develop from increased WOB, respiratory muscle fatigue, & hypoxemia.

15 Apnea is a common manifestation of pertussis (Bordatella pertussis) in infants 

aged < 6 mos.  Because laboratory confirmation of pertussis will not be achieved 

in the ED, diagnosis is made based on clinical characteristics, such as apnea, 

prolonged (paroxysmal) cough, inspiratory whoop, post-tussive emesis or 

cyanosis, and lymphocytosis.   Obtain nasal wash (instill approximately 2 mL of 

sterile water using a small needleless syringe into each nostril separately & 

collect wash in a urine collection cup) & send for Bordetella PCR.    

16 Infant botulism (Clostridium botulinum) occurs predominantly in patients aged       < 6 mos and manifests as constipation followed by a spectrum of symptoms including generalized weakness, hypotonia, loss of facial expression, poor feeding, weak cry, diminished gag reflex, ocular palsies, and apnea.  Send stool for C. botulinum cx/toxin and serum for C. botulinum toxin.  Treat infant botulism ASAP with Human Botulism Immune Globulin (HBIG), which may be procured by contacting California Dept. of Health Services (phone 510-231-7600).  Avoid antimicrobial agents (particularly aminoglycosides which potentiate paralytic effects of toxin), which could cause lysis of intraluminal C. botulinum and increased availability of toxin for absorption.  

17 Head CT is indicated in patients with suspected CNS abnormality (e.g. focal neuro exam or evidence of increased ICP).

18 Indications for echocardiogram (obtain Pediatric Cardiology consult) include:  congenital heart disease (cyanotic & acyanotic); vascular malformations (e.g. anomalous aortic arch & anomalous origin of coronary arteries); infective endocarditis; rheumatic heart disease; cardiomyopathy (dilated, hypertrophic, restrictive); myocarditis; pericardial effusion; cardiac tamponade; Kawasaki disease.

19 Indications for emergent EEG (obtain Pediatric Neurology consult):  persistent altered mental status following apparent termination of seizure (looking for non-convulsive status epilepticus); new-onset altered level of consciousness of uncertain etiology.  Seizures may occur in infants with ALTE (often with apnea as sole manifestation); however it is often difficult to determine whether seizures resulted from or caused the ALTE.  

20 IBEM W/U in infants with ALTE: (1) should be obtained in patients with hypoglycemia, metabolic acidosis, positive family hx for apnea of infancy/seizure disorder/SIDS/other cause of sudden infant death, or patient hx of abnormal hemostasis/unexplained failure to thrive/seizure disorder/developmental delay; (2) includes serum NH4, LFTs, serum & urine carnitine, urine non-volatile organic acids, urine acylglycine, and serum & urine acylcarnitines.  Note:  An abnormal serum NH4 may indicate medium chain acyl-CoA dehydrogenase deficiency (MCADD), a defect in beta-oxidation of fatty acids and IBEM most likely to present as an ALTE.  MCADD presents with an increased anion gap metabolic acidosis, non-ketotic hypoglycemia, and hyperammonemia.        

21 Selected drugs and toxins causing ventilatory failure include:  botulinum toxin (see note # 16); cocaine (in-utero exposure); neuromuscular blockers; organophosphates; carbamates; snakebite; strychnine; tetanus; barbiturates; clonidine and other sympatholytic agents; ethanol and alcohols; opiates (including in-utero exposure); sedative-hypnotics; tricyclic anti- depressants.

22 The majority of infants who present acutely after an ALTE are hospitalized.  Given the numerous potential causes of ALTE, there is no justification or indication for “routine” cardiorespiratory studies.  Inpatient W/U of ALTE 

      may include but is not limited to:  multi-channel cardiorespiratory monitoring, 

      polysomnography (required to establish diagnosis of obstructive apnea, apneic 

      seizures, or sleep hypoventilation); GE reflux evaluation (including a 24-hr 

      intraesophageal pH study); barium swallow (to evaluate anatomy of upper 

      digestive tract); esophageal manometry (to evaluate esophageal peristalsis as 

      well as upper & lower esophageal sphincter tone & relaxation; bronchioalveolar 

      lavage (to evaluate aspiration of foodstuffs); dilated retinal exam; EEG; holter 

      monitor.
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