Severe Status Asthmaticus

I. Primary stabilization


A. Airway: gentle suctioning may be useful, but don't traumatize the child with deep suctioning


B. Oxygen



1. Techniques for administration: highest FiO2 versus patient tolerance



2. Pulse oximetry monitoring is mandatory; transcutaneous CO2 monitoring may be useful as well.


C. Inhalational agents



1. Albuterol is mainstay; repeat q 10 minutes or give as a continuous dose at 0.3-0.45 mg/kg/hour




(15 mg/hour maximum). Note that some facilities prefer levalbuterol, the L-racemer of 




albuterol.



2. Ipratropium [Atrovent] is worth using in conjunction with albuterol; new guidelines suggest 3 doses




at 20 minute intervals in a severely affected child


D. For the child who cannot inhale adequately: epinephrine 1:1,000 IM or SQ may be life-saving!

E. Steroids: methylprednisolone or dexamethasone; parenteral administration is preferred in the



severe asthmatic who should be NPO.


F. IV placement



1. Will eventually be needed but may cause an acute increase in respiratory distress



2. Consider use of topical anesthetic if child's status permits a delay in IV placement. IM ketamine 




may also be useful, both as a bronchodilator and as a means of facilitating IV establishment.


G. Calming techniques



1. Parental presence; placement on a parent's lap is usually a good idea



2. Sedation




a. Benzodiazepines are often useful; titrate small doses to effect




b. Ketamine is an effective bronchodilator and can be given as a drip or bolus; down sides are





primarily that it is not reversible, secretions may increase, and older children may develop





unpleasant emergence reactions



3. Analgesics are usually less likely to be indicated, but if narcotics are chosen, avoid morphine and 




other agents likely to precipitate histamine release.


H. Additional therapeutic measures to consider



1. Magnesium sulfate is useful in some asthmatics; the literature suggests more efficacy in adults,




but it is unlikely to cause harm in the recommended dose, and it may help some children.



2. Terbutaline drip may assure bronchodilator delivery in a child in whom delivery of inhalational 




agents proves difficult.



3. Heli-ox (helium/oxygen mixture) has usually been used for upper airway obstruction but it also




has shown benefit for children with lower airway disease. The main problem with it is lack of 




availability, time for set-up, and diminishing efficacy as the FiO2 increases, given the 




declining proportion of helium in gas mixtures with high oxygen concentration.



4. Ketamine drip should be considered if these increasingly aggressive measures are required.



5. Aminophylline was once a mainstay of asthma therapy but is now rarely used. If it is 




chosen, be aware of narrow range between therapeutic and toxic (toxicity includes GI symptoms, 




tachycardia, and seizures) and significant potential for drug interactions (including drugs 




likely to be given to an asthmatic such as erythromycin and cimetidine). Drug levels are 




essential if aminophylline is used.


6. Antibiotics are not mandatory for most asthmatics, though Mycoplasma coverage is often 




suggested in children considered at risk for it.



7. Support of cardiac output may require fluid resuscitation in order to assure pulmonary and 




systemic perfusion, particularly if positive pressure ventilation is required.




a. Asthmatic children are often somewhat dehydrated at presentation.




b. Massive lung hyperinflation may markedly decrease venous return to the heart and compromise 





cardiac output even in a child who is not dehydrated.




c. Recall, however, that exuberant fluid resuscitation may precipitate pulmonary edema in 





some victims of reactive airway disease.



8. Neutral body temperature should be maintained (i. e., treat any fever and avoid hypothermic 




stress) in a child whose tissue oxygen delivery is marginal.

II. Diagnostic measures


A. Blood gases



1. Note that oxygenation is the most important information and is available via pulse oximetry.



2. Carbon dioxide levels are less critical; the decision to intubate is usually made on clinical status




rather than based on severe hypercarbia. However, blood gas results may help identify trends.



3. Do not attempt arterial puncture: the trauma and difficulty of an arterial stick usually result in




patient deterioration and a result which does not reflect the child's baseline status. Venous or




heelstick gases are quite sufficient (get blood when the IV is placed).


B. Chest X-ray



1. Should be obtained on a severe asthmatic



2. Usually shows hyperinflation and/or patchy atelectasis



3. Main reason to obtain it is to assess for occult air leak


C. Sputum culture or RSV screen may be of interest; Mycoplasma screens are usually too slow to be useful.


D. Other (basic chemistries, CBC should usually be done)

III. Intubation and ventilation


A. Indicated for arrest or for a child who fails to respond adequately to the above measures (i. e., the 



child whose work of breathing remains unacceptable, whose saturation remains marginal despite 



high FiO2, or who has persistently unacceptable hypercarbia)


B. Intubation should be undertaken by a skilled individual: there may be very little time before 



saturation plummets and cardiac instability develops.


C. Ketamine is the drug of choice for intubation of asthmatics (even adults!); use it with atropine in 



order to minimize secretions. (Add Versed in a patient at risk for adverse psychological reaction). 



Lidocaine also has bronchodilating properties and can be used as pretreatment if time permits.


D. Paralysis 



1. May or may not be required for the intubation. However, it should be instituted once the tube is 




successfully placed, since ventilatory pressures are usually high, and ANY bucking will increase the 




child's risk of inadequate ventilation as well as risk of air leak.



2. A vecuronium drip is usually used, though rocuronium can also be chosen. Do not use pancuronium, 




which independently causes tachycardia.



3. Do not use muscle relaxants without agents chosen to suppress consciousness; a paralyzed 




asthmatic should be on at least a benzodiazepine drip and probably a ketamine drip as well.


E. Ventilator settings should include a slow rate (usually <12-15), a short I-time, and a prolonged 



E-time in order to facilitate lung emptying. TV should be small (6 mL/kg to start), and PEEP should 



be minimized (many of these patients have significant "autoPEEP"). The aim is to achieve 



oxygenation; permissive hypercarbia (pCO2 up to the 90s, pH >7.1) is preferable to a devastating 



air leak.

F. "Assisted exhalation" (lung massage) has been used to facilitate lung emptying in some asthmatics.


G. Slow infusion of sodium bicarbonate can be considered once the child is intubated and ventilated. 



This may permit a higher pCO2 without unacceptable acidosis. However, recall that bicarbonate 



takes hours to cross cell membranes and the blood brain barrier, while pCO2 equilibrates 



immediately. Thus the pCO2 should not be permitted to climb immediately with bicarbonate 



therapy. Other measures (choice of acetate instead of chloride salts, gastric suction, and 



occasionally even Lasix) may promote compensatory metabolic alkalosis in a more gradual fashion.


H. Try position changes in order to improve V/Q match (and to try to minimize risk of rupture of a 



massively hyperinflated region): recall that dependent regions usually receive less inflation.

IV. Desperation maneuvers for the intubated child who remains marginal


A. Heli-ox may be used with positive pressure ventilation, though the set-up may be difficult.


B. Inhalational anesthetics (halothane, enflurane, isoflurane) can also be used as bronchodilators;



transferring a moribund asthmatic to the OR for such therapy should be considered.


C. Assure an adequate hematocrit in order to assure oxygen carrying capacity: Hct 28% is not enough!


D. Nitric oxide could be of theoretical benefit, though it is not reported for use in asthma in humans.


E. Some experts recommend empirical placement of bilateral chest tubes in asthmatic patients who 



have suffered cardiac arrest, given that unrecognized pneumothorax has frequently been a cause of 



such an arrest.


F. Extracorporeal membrane oxygenation may be undertaken in a center where it is available.

