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Use of Drugs to Facilitate Endotracheal Intubation 

I. Introduction


A. Children must usually be intubated orally, and consequently use of medications should be part of the 



approach unless extreme circumstances suggest that such medications are not necessary and will delay the



procedure unacceptably.


B. Medications commonly used can be divided into three general categories: 



1. Those that decrease adverse autonomic reflex responses (e. g., lidocaine and atropine)



2. Those that produce unconsciousness (anesthesia), amnesia, or analgesia. 



3. Those that temporarily paralyze muscles (neuromuscular blocking agents)



There is no single intravenous agent that produces all three desirable effects.


C. The need for multiple drugs makes "rapid sequence intubation" a misnomer for many children: how fast can one 



calculate, draw up, and administer 4 different drugs with flush in between? (The need to place an IV first makes 



the process even slower...)


C. It is strongly recommended that staff make use of a chart of drug volume versus patient age for the drug 



preparations which will be used so that at a time of crisis, the risk of dangerous arithmetic errors ("death by 



decimal!") can be minimized. [See the endotracheal intubation cards which have been prepared for the drugs



used at Providence. St. Vincent Medical Center].

II. Drugs that decrease adverse physiologic effects of laryngoscopy and intubation or of 


medications used for the procedure


A. Physiologic changes associated with intubation sequence are usually attributed to autonomic 



reflex responses:



1. Increased mean arterial pressure 



2. Dysrhythmias: tachycardia may result from sympathetic outflow, while bradycardia may result from a vagal 




response or from hypoxia



3. Increased intracranial pressure



4. Bronchoconstriction


B. Specific effects of certain medications may merit pre-treatment.



1. Succinylcholine commonly produces bradycardia, and pre-treatment with atropine should be considered in 




children (if it must be used at all).



2. Ketamine provokes significant secretions in some children, and pre-treatment with atropine 




should be considered unless there is a reason to avoid it.


C. Specific drugs 



1. Lidocaine (Xylocaine)




a. Topical anesthesia of pharynx/larynx can attenuate responses but is usually not used in





the setting of emergent or urgent intubation.




b. Intravenous injection of lidocaine provides no local anesthesia but is an effective means of 





attenuating autonomic responses including laryngoscopy-induced increase of ICP.




1). Dose: 1-1.5 mg/kg IV bolus (adult dose is the same)





2). This should ideally be given 5 minutes prior to laryngoscopy; it can also be given prior 






to suctioning of ET tube and prior to extubation





3). IV lidocaine suppresses bronchoconstriction, for which aerosolized lidocaine is 






ineffective; this may be particularly desirable in patients with reactive airway disease.




c. Disadvantage: lidocaine may cause CNS symptoms including seizures if overdose is inadvertently 






administered



2. Atropine




a. May be used if bradycardia is of significant concern





1). Atropine is useful in children who are already relatively bradycardic (e.g., due to head 






injuries) or who are thought to be at risk of significant vagal response to laryngoscopy.





2). Atropine should be considered if succinylcholine is used for children (note that this no longer being






recommended on a mandatory basis, but still may be useful, particularly in infants).





3). Atropine should not be used to mask the bradycardia which will result from hypoxia 






caused by inappropriately prolonged intubation attempts.




b. Should be considered for secretion suppression in children who are to receive ketamine





(and may be mixed in the same syringe for IM administration in the child who has no IV)




c. Administration





1). Dose: 0.02 mg/kg IV or IM with minimum dose = 0.1 mg; maximum single dose = 0.5 mg for 






a child and 1.0 mg for an adolescent or adult (adult dose is 0.5-1 mg)





2). Use of a concentrated preparation is required for IM administration

III. Anesthetic, amnesic, and analgesic drugs


A. Ketamine (Ketalar)



1. Administration




a. Supplied in solutions of 100 mg/mL, 50 mg/mL, or 10 mg/mL (check preparation carefully!)




b. Anesthetic dose: 1-2 mg/kg IV over 1 minute or 4-8 mg/kg IM (adult IV dose is 1-2 mg/kg, while the IM 





dose is 3-8 mg/kg)




c. Onset: approximately 30 seconds after IV dose, 2-8 minutes after IM dose




d. Duration: unconsciousness lasts 10-15 minutes, while analgesia lasts 40 minutes



2. Advantages




a. Causes bronchodilation: the drug of choice for intubation of a patient with asthma!



b. Less cardiovascular instability in hypovolemic patients





1). Usually causes increase in HR and BP but may have adverse effects in patients with end-stage shock 






who have exhausted catecholamine stores; ketamine itself is a myocardial depressant, but usually 






increases cardiac output via release of myocardial catechols.





2). Good agent for children with heart disease involving right-to-left shunt




c. Low incidence of obstructive or central apnea if the airway is not manipulated (thus it is a good choice for 





procedures other than intubation as well)




d. Analgesic




e. Can be used IM prior to placement of IV/IO (use the concentrated solution in order to minimize injection 





volume; ketamine can be mixed in the same syringe with concentrated atropine and midazolam as well)




f. At least in the lab, seems to have CNS protective effects against sequelae of hypoxia!



3. Disadvantages




a. Cardiovascular stimulation; tachycardia and hypertension are undesirable in some patients




b. CNS stimulation, ? increase in EEG activity; may potentiate increase in ICP caused by intubation




c. Nystagmus is common (and harmless, though it may concern parents). Some patients may manifest other





muscle movements, which may occasionally interfere with care.




d. Respiratory





1). Increased oropharyngeal secretions are common and may be a true problem for some






children. However, this effect can be attenuated by administration of atropine.





2). Secretions and intraoral manipulation (e. g., airway insertion) can trigger laryngospasm. 






However, ketamine can be used without muscle relaxants in many patients.




e. Problems with recovery





1). Initial emergence: delirium/excitement





2). Delayed recovery: vivid and unpleasant dreams for 24 hours, especially in adolescents 





(this is unlikely in younger children, but concomitant use of a benzodiazepine should






be considered for children of all ages).


B. Etomidate (Amidate)



1. A hypnotic agent which is gaining popularity for use in patients with risk of hypotension



2. Administration




a. Usual dose is 0.3 mg/kg IV push, though a range of 0.2-0.4 mg/kg has been reported (adult dose is 





the same).




b. Can also be given rectally at a dose of 6.5 mg/kg.




c. Onset is rapid at 5-15 seconds




d. Duration is short: redistribution results in recovery within 5-14 minutes.



3. Advantages




a. Usually does not have serious effect on cardiac output. 




b. Decreases intracranial and intra-ocular pressure. The combination of this effect and its sparing 





of cardiac output has led to etomidate's traditional use in patients with the combination of 





shock AND increased ICP. However, use of etomidate is now being reconsidered (see below).




c. Does not potentiate laryngospasm



d. No significant histamine release




e. No apparent risk of malignant hyperthermia


4. Disadvantages




a. Adrenal response to ACTH is impaired.





1). Increased morbidity and mortality as a result of adrenal suppression have been reported 






with long-term use of etomidate; it is no longer being used as a continuous infusion.





2). Even a single dose of etomidate will result in some adrenal suppression. The literature is 






beginning to suggest that this is more severe and more prolonged than previously 






appreciated. In particular, studies have demonstrated worse outcomes in trauma patients 






and increased mortality in pediatric meningococcus victims who received even a single 






dose for intubation. Some authors are suggesting that etomidate should no longer be 






used. If it IS used for intubation, steroid administration should be strongly considered.




b. Myoclonus is common (10-80% incidence is reported; most studies cite a frequency of 30-65%).





This may interfere with intubation, and muscle relaxants are therefore usually suggested for 





concomitant use with etomidate. 




c. Studies suggest risk of seizures in children with underlying focal seizure tendency. 




d. No analgesic effect: etomidate does not blunt the sympathetic response to intubation, so 





concomitant administration of fentanyl should be considered.




e. Nausea and vomiting are common (30-40% in some series).




f. Pain on injection is reported in >60% of patients given etomidate, especially if the drug is 





administered in a small vein. In addition, there is about a 45% incidence of reported





phlebitis or other venous injury up to 7-14 days following etomidate infusion. Both of these





probably result from the 35% propylene glycol in which the drug is prepared.




g. Not FDA-approved for use in children < 10 years of age (though this age cut-off is widely





ignored).


C. Thiopental sodium (Pentothal)



1. A barbiturate whose time course makes it appropriate for rapid sequence intubation. Though propofol and




etomidate are now being used for many patients who might previously have been given thiopental, it has 




anticonvulsant and cerebroprotective effects which make it preferable for many children with seizures or




other primary CNS pathology.



2. Administration




a. Pediatric dose to produce loss of consciousness: 3-5 mg/kg IV; may give as a bolus or in 





incremental doses over 1-2 plus minutes (adult dose is the same)




b. Peak effect: 40 seconds after IV dose




c. Duration: effect of single dose terminated by drug redistribution; child awakens in 5-10 minutes



3. Advantages




a. Rapid onset, predictable dose, rapid and calm emergence




b. Prevents rise in norepinephrine from laryngoscopy: attenuates usual increase in BP and HR




c. Desirable CNS effects





1). Decreases ICP and prevents or attenuates surge in ICP produced by intubation (however,






cerebral perfusion pressure may decrease if hypotension outweighs the decrease in ICP)





2). Anticonvulsant





3). Protective effect on brain; decreases cerebral oxygen consumption



4. Disadvantages




a. Cardiovascular





1). Hypovolemic patients can develop significant hypotension from usual doses. Hypotension of any 






degree can also compromise cerebral perfusion in a patient with increased ICP.





2). Solution is very irritating to vein (pH 11), and can cause serious tissue injury if 






extravasated or given intra-arterially. (Papaverine, lidocaine, and/or phentolamine may be






used locally to ameliorate this injury).




b. Respiratory





1). Doesn't abolish reflex airway irritability: painful peripheral stimulation or 






intraoral manipulation may induce laryngospasm or bronchospasm





2). Anesthetic doses usually cause apnea (not an issue when it is used for intubation).




c. No analgesic effect (in fact, if given in sub-therapeutic doses, it may sensitize to pain!)




d. Contraindicated in acute intermittent porphyria




e. Must be reconstituted every 24 hours (non-bacteriostatic)


D. Propofol (Diprivan)



1. A widely used IV anesthetic agent of a unique class; has replaced thiopental for many patients



2. Administration




a. Dose: 2-3 mg/kg in children (smaller children may require even more!); adult dose is 2-2.5 mg/kg




b. Rapid onset: consciousness is lost within 1-3 minutes (depending on speed of administration)




c. Short duration of action: if bolus dosing is used, patients recover within a few minutes



3. Advantages




a. Rapid recovery: if undesirable respiratory depression or hypotension are encountered, they





are likely to be short-lived




b. Smooth recovery: nausea, vomiting, or other unpleasant symptoms which may occur with 





other agents are uncommon with propofol.



4. Disadvantages




a. Hypotension: modest fall in blood pressure due to a decrease in systemic vascular resistance is common 





with propofol; in most patients, it is not a serious complication, but if the child is significantly 





hypovolemic or has an increase in ICP with risk of drop in cerebral perfusion pressure as a result of a 





decline in mean arterial pressure, propofol should not be used.




b. Pain on injection is common if the drug is administered via a peripheral IV; this can be





ameliorated but not entirely avoided if lidocaine is added to the drug in a dose of 10 mg





per 20 mL (200 mg) of propofol. (Time constraints usually preclude addition of lidocaine 





when propofol is used for emergent intubation, but lidocaine should be considered when propofol is 





used via a peripheral IV for procedures). 




c. Apnea may result if propofol is administered rapidly; this is not a major problem in the child





who is to be intubated, but if propofol is to be used for procedures in an unintubated 





patient, the initial bolus should be infused slowly over 2-3 minutes.




d. The solution contains soybean oil and egg derivatives, and it should not be given to 





individuals who are allergic to these substances.




e. Not recommended for infants < 2 months. 


E. Note that inhalational agents may be used for induction of the child who cannot be given an IV or



receive an IM injection. These agents require the availability of an anesthesiologist, and 



consultation with a specialist is always recommended if a problematic intubation is anticipated.


F. Midazolam



1. Advantages




a. Sedative which usually produces anxiolysis and may result in amnesia as well. Higher doses





result in deeper CNS suppression which permits it to be used as an induction agent.



b. Anticonvulsant effect (a real benefit in the child at risk for seizures, especially if a muscle





relaxant is also to be used, since paralysis prevents the clinical diagnosis of seizures)




c. Relatively little cardiovascular depressant effect in sedative dose; however, may cause





hypotension in larger dose recommended for intubation. 




d. May prevent or minimize delirium or hallucinations associated with ketamine



2. Disadvantages




a. Can produce respiratory depression (not a major concern in the child who is to be intubated).




b. No analgesic effect.




c. Not a true anesthetic agent in usually used sedative doses (use a higher dose for induction!)



3. Dose: 0.2-0.3 mg/kg for induction; 0.1 mg/kg for sedation



4. Takes effect within 2-3 minutes of IV administration (this is SLOW for a "rapid sequence" drug!)


G. Narcotics (opioid analgesics)



1. Narcotics produce analgesia, sedation, decreased cough, and attenuation of adverse CV responses to 




laryngoscopy. They do not produce amnesia.



2. Fentanyl (Sublimaze): most appropriate narcotic for use prior to intubation, though other fentanyl congeners 




such as remifentanil can be used




a. Administration





1). Dose (average): 2-5 microgm/kg slow IV push. High doses are required for anesthesia; 






low doses cause analgesia but not unconsciousness. (adult dose: 2-10 microgm/kg)





2). Onset is within 90 seconds; peak effect occurs in 3-5 minutes





3). Duration: 45-60 minutes




b. Advantage





1). Should be considered in any patient in whom sympathetic response (hypertension, tachycardia) to 






intubation is considered hazardous (e. g., patients with myocardial ischemia, hemorrhagic stroke, 






dissecting aneurysm) and for patients with increased ICP. (This is a new recommendation).





2). Since most of the diagnoses above are more commonly encountered in adults, fentanyl is not usually






recommended as a pretreatment drug for children. However, it should be considered if the child's






circumstances suggest its use.




c. Disadvantages





1). May cause bradycardia in higher doses (treat with atropine)





2). Rapid administration may lead to muscle hypertonicity with chest wall rigidity, particularly at high 






doses and rapid administration





3). May cause respiratory depression (not an issue if intubation is anticipated)





4). Doesn't produce amnesia or anesthesia



3. Morphine is not recommended as an intubation drug because of its relatively slow onset. It is also




more likely to produce hypotension and histamine release than fentanyl.

IV. Neuromuscular blocking agents


A. Neuromuscular blocking agents paralyze muscles. 



1. Abolition of gagging, jaw clenching, and struggling makes intubation easier but increases the 




risk of aspiration of oropharyngeal blood or gastric contents. In addition, paralysis  mandates 




positive pressure ventilation until adequate respiratory muscle strength returns.


2. Neuromuscular blocking agents should NEVER be used if intubation is anticipated to be difficult




and bagging with bag-and-mask may not be possible. "It is important to remember that the administration 




of a paralytic agent converts a spontaneously breathing patient with perhaps a marginal airway into an 




apneic patient with no airway". (Hurford, page 20)



3. Paralytics have no effect on level of consciousness, pain, or fear and thus should NEVER be 




used as single agents for intubation.


B. Short-acting non-depolarizing neuromuscular blocking agents



1. Rocuronium (Zemuron)




a. Administration





1). Dose for intubation: 1 mg/kg (range is 0.6-1.2 mg/kg) IV push (adult dose is the same)





2). Onset is relatively rapid: laryngoscopy may be undertaken by about 1 minute.




b. Advantages





1). No adverse CV effects noted (BP is maintained, and rocuronium does not produce the 






bradycardia seen with succinylcholine or the tachycardia typical of pancuronium).





2). Minimal if any histamine release





3). Is relatively rapid in onset without the dangerous side effects of more rapid agents





4). Does not require renal function for degradation; metabolized in liver




c. Disadvantages





1). Duration of effect: relaxation of around 30 minutes is typical, which mandates positive pressure 






ventilation and will obscure the neurological exam for that interval. Longer duration of effect 






(compared to succinylcholine) is a SERIOUS problem if the patient cannot be intubated and proves 






difficult to bag. However, this situation should change in the not-too-distant future: sugammadex, 






a reversal agent for rocuronium, is undergoing clinical trials at present, and assuming it 






becomes generally available, it will permit rapid reversal of rocuronium. At that point, 






rocuronium will become the paralytic of choice for intubation.





2). Expense





3). Should be refrigerated (but remains usable for up to 30 days at room temperature)



2. Vecuronium (Norcuron)




a. Administration





1). Dose for intubation: 0.1-0.2 mg/kg IV bolus (adult dose is the same)





2). Maximal relaxation: onset 2-3 minutes after IV dose





3). Duration: 95% of muscle strength returns after 40-60 minutes




b. Lesser expense may be the only advantage of vecuronium over rocuronium.




c. Disadvantages of vecuronium





1). Slower onset of action mandates bagging until the drug takes full effect.





2). Relatively long duration of effect 





3). Requires reconstitution in water


C. Depolarizing agent: succinylcholine (Anectine)



1. Administration




a. Dose: 1-2 mg/kg IV to maximum bolus of 150 mg or 2-4 mg/kg IM (adult dose is the same)




b. Peak muscle relaxation: 40 seconds after IV administration




c. Duration of profound relaxation: 5-10 minutes



2. Common adverse effects




a. Cardiovascular





1). Dysrhythmias: bradycardia (especially in children; always consider IV atropine with 






succinylcholine in young children), tachycardia, PVCs





2). Life-threatening dysrhythmias may occur as a result of hyperkalemia (see below), though






these are uncommon




b. Increased ICP; this effect may be attenuated by hyperventilation and the use of other drugs.




c. Increased intraocular pressure




d. Increased intragastric pressure





1). May increase risk of aspiration





32). Rare in children under 3 years of age




e. Increased oropharyngeal secretions (especially with repeated doses)




f. Myoglobinuria





1). Can be detected in 40% of children and 3% of adults





2). Generally not felt to be clinically significant



3. Rare but severe adverse effects of succinylcholine




a. Hyperkalemia which may lead to severe cardiac dysrhythmias including asystole; deaths have been 





reported in children due to this cause




1). In normal patients, get increase in serum K of 0.5 mEq/liter after a single dose. Even a modest 






increase in serum potassium can be dangerous in a child whose baseline level is borderline high 






(e. g., diabetic ketoacidosis, septic shock with tissue destruction, uncontrolled renal failure).





2). In patients with large proportion of traumatized or demyelinating nervous tissue, 






may see marked elevations of serum K 






a). Burns (especially 5 days to 30 months post-burn)






b). Trauma of > 2 limbs






c). Tetanus






d). Guillain-Barrè syndrome, polio






e). Recent (< 1 year) spinal cord injury with paraplegia






f). Muscular dystrophy






g). Polyneuropathies and other neurologic diseases (many isolated case reports)




b. Malignant hyperthermia syndrome





1). A rare (incidence 1 in 25-50,000) but potentially lethal complication; more common in patients with 






underlying neuromuscular disease





2). May be suggested by positive family history





3). Should be treated with dantrolene




c. Prolonged paralysis (> 4 hours after a single dose)





1). Results from an inherited defect of the pseudocholinesterase gene; drug is slowly metabolized by the 






liver. The incidence of this disorder is about 1 in 1,500 patients.





2). Problem may be suggested by a family history of problems with anesthesia




d. Anaphylaxis (rare but reported)




e. Muscle hypertonia (without evidence of malignant hyperthermia)





1). Seen in patients with inherited myotonic syndromes





2). May make both intubation and ventilation impossible

V. Procedure for use of rapid sequence medications


A. Classical recommendations are to prepare for intubation, undertake the Sellick maneuver as soon as the patient's 



neurological status will permit, administer all of the drugs in rapid sequence, wait until the patient is sufficiently 



relaxed, perform laryngoscopy and intubation, and begin bagging only after the airway is secured with an ET 



tube. This approach minimizes the risk of emesis and aspiration, as the airway is protected by the time positive 



pressure ventilation is undertaken.


B. Unfortunately, children have a higher baseline metabolic rate than most adults, and consequently, they are at



risk of desaturation BEFORE they are sufficiently medicated to permit intubation. Thus bagging often becomes 



necessary before the airway is protected. Under these circumstances, cricoid pressure MUST be used to 



minimize the risk of emesis, and a large-bore suction device should be available for suctioning if vomiting 



occurs despite appropriate precautions.

VI. Combinations of medications for specific presenting problems


A. Atropine: consider for infants, many children, and patients who receive ketamine or succinylcholine


B. Lidocaine: use for patients with increased ICP; may also be useful for asthmatic patients


C. FENTANYL: consider for use in child with increased ICP or in child who cannot tolerate increased sympathetic



discharge


D. INDUCTION AGENT: CHOOSE BASED ON THE PATIENT'S PRIMARY PATHOLOGY


1. Bronchospasm/lung disease: ketamine ( midazolam



2. Shock




a. Normal ICP: ketamine ( midazolam




b. Increased ICP: MIDAZOLAM ( fentanyl in reduced doses; [ETOMIDATE + STEROID]



3. Increased ICP and/or seizures:




a. Stable cardiac output: thiopental, midazolam ( fentanyl, or propofol



b. Compromised cardiac output: MIDAZOLAM ( fentanyl in reduced doses; [ETOMIDATE + STEROID]



4. No major organ compromise: ketamine ( midazolam, propofol, thiopental, or 




midazolam ( fentanyl


5. Child too unstable for ANY anesthetic: consider midazolam ( fentanyl in smaller doses


D. PARALYTIC: use only in a child who can assuredly be kept alive while paralyzed!



1. Rocuronium is preferred because of its lack of the many adverse side effects of succinylcholine



2. Succinylcholine may be considered if a short-acting agent is essential (once the reversal agent for




rocuronium becomes available, succinylcholine will rarely if ever be indicated).

VII. Aftermath


A. Most of the rapid sequence medications are relatively short-acting, particularly those which suppress 



consciousness. Part of the planning of medications for intubation should include arranging for medications to



keep the child heavily sedated or anesthetized after the original anesthetic effect has dissipated. Fentanyl and/or



midazolam infusions are commonly used in PICUs. If such drips are not immediately available, at least repeated



bolus doses of similar agents should be administered.


B. Failure to keep the child heavily sedated or unconscious may result in adverse situations:



1. The child who has received a long-acting paralytic and a short-acting anesthetic may awaken while still 




paralyzed, which is extremely cruel as well as a set-up for adverse reflex responses.



2. A child who has received a short-acting paralytic and a short-acting anesthetic will recover strength and




consciousness, at which time he will promptly extubate himself, even if restrained. It is the rare child who




is grateful for an ET tube, even if the device has saved his life!
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