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IMPENDING RESPIRATORY FAILURE IN STATUS

ASTHMATICUS

» Initial Management

» Modified Rapid Sequence Intubation
o Long Version
o Short Version

= References

INITIAL MANAGEMENT

Call Alberta Children’s Hospital via RAAPID for advice and to activate PICU Transport Team.

Transfer child to Intensive Care Unit if available, if not, transfer to Emergency Department or Operating
Room.

Continuous nebulized salbutamol as 5 mg /2.5 ml solution (not 2.5 mg/2.5 ml). Use 100% oxygen to
drive nebulizer at 8 - 10 Ipm. Maintain nebulizer volume as close to 5 ml as is practically possible.
Place child on full cardio-respiratory monitor, including BP checks cycled at g1-3 min.

Use 100% oxygen to drive nebulizer at 8 - 10 Ipm (may need to tape oxygen hosing to outlet and to
nebulizer to prevent pop off).

Check that at least 2 x 500 mcg doses of nebulized ipratropium (or 3 doses of 250 mcg) have been
administered (this can mixed into the continuously nebulized salbutamol).

If still desaturating (< 85%), may need to deliver very high flow oxygen (at least 2 Ipm/kg). To achieve
this, a second flow meter can be used with hose inserted into a side port of the nebulizer mask,
turned up to maximum setting. Flow meters probably deliver up to 30 Ipm when ‘topped out’.
Alternatively administer HHHFNC at 2I/kg/min, max 60 Ipm at 100% oxygen if still hypoxic, but
beware that salbutamol delivery is inadequate when delivered via HHHFNC, so IV salbutamol will be
required.

Consider IM epinephrine 0.01 mg/kg (use 1:1000 for IM injection) to max of 0.3 mg if no IV access.
Obtain IV access (IO can be substituted if intubation is required imminently and IV access is difficult)).
Two Vs will be required.

Rule out pneumothorax clinically, by lung POCUS, or by CXR if time allows.

If not already given and time allows, dexamethasone 0.3 mg/kg, maximum dose 10 mg. Maximum
total daily dose of steroid should be 100mg/day of methylprednisolone OR 20 mg dexamethasone in
older children.

Normal Saline bolus 20 ml/kg IV - hypotension is a real risk during induction and further boluses may
be necessary.

If not already given and time allows, administer magnesium sulphate 40 mg/kg IV over 20 min.

Start IV salbutamol at 1 mcg/kg/min*. The dose can be escalated to 5 mcg/kg/min if required,
although beware of excessive tachycardia, low diastolic BP and rising serum lactate levels, especially
in older patients. In adults, an IV dose above 25 mcg/min is rarely used).

NOTE: Do not stop the continuous nebulized salbutamol. Aminophylline is not recommended.
MODIFIED RAPID SEQUENCE INTUBATION
If no response to above and/or respiratory arrest imminent: Modified Rapid Sequence Intubation:

NOTE: It is not recommended that non-invasive ventilation be attempted outside an experience
pediatric intensive care unit.
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LONG VERSION:

Get most experienced personnel available to assist, ideally an anesthesiologist and/or intensivist.
Prepare all equipment, including suction and pneumothorax kit/chest tube setup.

Have a back-up plan if intubation fails.

If time allows, set up epinephrine infusion ready to go (0.01 - 1.0 mcg/kg/min, start at 0.05
mcg/kg/min).

Preoxygenate using high flow oxygen source (if using Laerdal system turn flow to > 15 Ipm to ensure
oxygen delivery into face mask) or flow inflating bag and mask with CPAP. Oxygenation can be better
maintained during induction by continuing nasal prong oxygen at 5-15 Ipm (‘apneic oxygenation’)
throughout the induction intubation process - but this should not be used instead of bag/mask
oxygen, but in addition to it.

Position the child - shoulder roll if occiput large (beware: can cause neck over extension in small
infants making airway visualization difficult), otherwise ‘shiffing’ position by elevation of occiput.
Atropine 0.02 mg/kg IV is not routinely recommended unless using succinylcholine, as the child will
already be very tachycardic from asthma medications.

If time allows, midazolam 0.05 mg/kg IV, max dose 2.5 mg, or ketamine 0.5 mg/kg IV, to ease anxiety
and allow for better pre-oxygenation.

Ketamine 2 mg/kg IV.

Succinylcholine (< 1 yr: 3 mg/kg, 1 - 5 yrs: 2 mg/kg, > 5 yrs 1.5 mg/kg, max 100 mg - beware of
contraindications to this drug, especially renal impairment and myopathy.

Rocuronium 1 mg/kg is likely a safer alternative - note rocuronium reversal agent, sugammadex, is
available in certain locations).

Cricoid pressure is no longer recommended.

As the child relaxes, start firm bag and mask ventilation™* but avoid stomach distension by using rapid
but very small tidal volume breaths - if stomach distension occurs and intubation fails, immediately
insert a large bore NG tube and continuously aspirate stomach air whilst continuing bag and mask
ventilation.

Once relaxation complete, stop bagging, quickly suction if required, insert laryngoscope and insert
styleted and cuffed ETT, preferably 0.5 size smaller than that determined by 4 + age/4 formula (if > 1
yr). Ensure distance inserted is correct - lip distance 12 + age/2 (if > 1 yr). If cuffed ETT tube is not
available, use uncuffed tube of the correct full size.

Remove stylet, connect bagger to ETT. Confirm placement with end tidal CO2 detector. Begin
manual ventilation in 100% oxygen, inflate cuff to stop air leak during positive pressure ventilation.
Properly secure the ETT tube.

If an uncuffed tube has been placed and the child cannot be ventilated or oxygenated due to a large
leak around the ETT, immediately apply cricoid pressure over the ETT to obliterate the leak and
prepare to upsize to a 0.5 mm larger uncuffed ETT once the child in stable, oxygenated and re-
sedated and muscle relaxed. Do not use a second dose of succinylcholine®**, but use rocuronium
(provided the airway is ‘easy’).

Use small volumes (4 ml/kg) to ventilate avoiding PIP > 30-35 mm/Hg (use monometer on bagging
unit) if possible. Use slow rate, 1/2 - 2/3 of age appropriate rate to allow prolonged expiration and
avoid air trapping. Maintain PEEP at 5 cm H20. Consider mechanical external chest compression to
aid expiration.

Insert NG tube.

Suction the ETT once the child is stable.

Check CXR for tube position and to r/o pneumothorax.

Continue muscle relaxation with rocuronium 1 mg/kg prn. Continue sedation with ketamine 0.5
mg/kg IV prn or propofol infusion at 100 mcg/kg/min if hemodynamics allow.

Developed by: Dr. Simon Parsons, Pediatric Intensivist Last Updated: Oct 2024




PEDIATRIC Abera Childrers Hospinal l!l Alberta Health

CRITICAL CARE GUIDELINES Services

Start continuous sedation with hydromorphone 12 mcg/kg/hr**** and midazolam at 300 mcg/kg/hr
(5 mcg/kg/min). Ketamine, propofol and fentanyl can also be used.

Check capillary or arterial blood gas. Aim for CO2 60-100, pH 7.1-7.2 (permissive hypercarbia).
Salbutamol causes hypokalemia and lactic acidosis.

Maintain BP with further 20 ml/kg normal saline, then epinephrine (0.01 - 1 mcg/kg/min) as
required.

Insert size appropriate Foley catheter.

Run IV maintenance fluids as 0.9% normal saline, 5% dextrose with 40 mmol KCI/L (providing renal
function is normal) at 75% maintenance.

*This rate of infusion does not require a bolus or loading dose.

**This is a modified approach designed to prevent desaturation during induction.

***Bradycardia and hyperkalemia are more common after a second dose of succinylcholine.
****Theoretically hydromorphone can cause histamine release and aggravate bronchospasm, but practically
this is not relevant.

SHORT VERSION:

Call RAAPID and talk to the Pediatric Intensivist on call.
Get most experienced help available.

Use high flow 100% oxygen.

Continuous nebulized salbutamol 5mg/2.5 ml.

Insert 2 IVs.

Start 1-5 mcg/kg/min of salbutamol IV.

Give 20 ml/kg normal saline fluid bolus.

Have epinephrine ready.

Delayed sequence (bag throughout) intubation with ketamine and rocuronium.
Place cuffed ETT.

Ventilate with low tidal volumes (4 ml/kg).

Maintain sedation and paralysis.

Rule out barotrauma (CXR).
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