Bronchospasm (due to Asthma and Obstructive Lung Disease)

(Adapted from an evidence-based guideline created using the National Prehospital Evidence-Based
Guideline Model Process)

Aliases

Asthma, respiratory distress, wheezing, respiratory failure, bronchospasm, obstructive lung disease,
albuterol, levalbuterol, duoneb, nebulizer, inhaler

Patient Care Goals

Assure adequate oxygenation and ventilation.

Recognize impending respiratory failure.

Promptly identify and intervene for patients who require escalation of therapy.
Deliver appropriate therapy by differentiating likely cause of respiratory distress.
Alleviate respiratory distress.
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Patient Presentation
Inclusion Criteria

1. Respiratory distress with wheezing or decreased air entry in patients 2 y/o or older, presumed to be
due to bronchospasm from reactive airway disease, asthma, or obstructive lung disease. These
patients may have a history of recurrent wheezing that improves with beta-agonist inhalers or
nebulizers such as albuterol or levalbuterol.

a. Symptoms and signs may include:
i. Wheezing: will have expiratory wheezing unless they are unable to move adequate
air to generate wheezes
ii. Signs of respiratory infection (e.g. fever, nasal congestion, cough, sore throat)
iii. Acute onset after inhaling irritant
b. This includes:
i. Asthma exacerbation
ii. Chronic obstructive pulmonary disease (COPD) exacerbation
iii. Wheezing from suspected pulmonary infection (e.g. pneumonia, acute bronchitis)

Exclusion Criteria

1. Respiratory distress due to a presumed underlying cause that includes one of the following:
a. Anaphylaxis
b. Bronchiolitis (wheezing less than 2 yo)

Croup

Epiglottitis

Foreign body aspiration

Submersion or drowning

Congestive heart failure

Trauma
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Patient Management
Assessment

1. History

a. Onset of symptoms

b. Concurrent symptoms (fever, cough, rhinorrhea, tongue and/or lip swelling, rash, labored
breathing, foreign body aspiration)

c. Usual triggers of symptoms (cigarette smoke, change in weather, upper respiratory
infections)

d. Sick contacts

e. Treatments given EMS: Oxygen, inhaler, nebulizer, other treatments, chronic or recent



steroids
f. Hospitalizations: Number of emergency department visits in the past year, number of
hospital admissions in the past year, number of ICU admissions (ever), previously
intubated (ever)
g. Family history of asthma, eczema, or allergies
2. Exam
a. Full set of vital signs (T, BP, RR, P, O, sat) - waveform capnography is a useful adjunct

and will show a "sharkfin" waveform in the setting of obstructive physiology
Air entry (normal vs. diminished, prolonged expiratory phase)
Breath sounds (wheezes, crackles, rales, rhonchi, diminished, clear)
Signs of distress (grunting, nasal flaring, retracting, stridor)
Inability to speak full sentences (sign of shortness of breath)
Color (pallor, cyanosis, normal)
Mental status (alert, tired, lethargic, unresponsive)
Signs of distress include:

a. Apprehension, anxiety, combativeness

b. Hypoxia (less than 90% oxygen saturation)

c. Intercostal, subcostal, or supraclavicular retractions

d. Nasal flaring

e. Cyanosis
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Treatment and Interventions

1. Monitoring
a. Use pulse oximetry and end-tidal CO, (ETCO,) routinely as an adjunct to other forms of
respiratory monitoring.
b. Check an 12-Lead ECG only if there are no signs of clinical improvement after treating
respiratory distress.
2. Airway
a. Administer oxygen [EMR] as appropriate for dyspnea or distress with a target of achieving
greater than 93% saturation for most acutely ill patients.
b. Suction the nose and/or mouth (via bulb, Yankauer, suction catheter) if excessive
secretions are present.
3. Inhaled Medications
a. Albuterol /EMR]: Administer to all patients in respiratory distress with signs of
bronchospasm (e.g. known asthmatics, quiet wheezers).
e 2.5mg (1 ampule) Nebulized every 5 minutes as needed
e if concern for severe respiratory distress consider starting with Smg (2
ampules)
e Repeat this medication at this dose with unlimited frequency for ongoing distress
e Alternative 6 puffs of metered dose inhaler equalize approximately S5Smg albuterol
b. Ipratropium nebulized: [EMT]
e Typical Dose: 0.5mg (1 ampule) every 4 hours
e May administer up to 3 doses, in conjunction with albutero
4. Non-invasive airway adjuncts for improvement of oxygenation and/or respiratory distress
a. Administer non-invasive positive pressure ventilation /EMT] via continuous positive
airway pressure (CPAP) or bi-level positive airway pressure (BiPAP) for severe respiratory
distress.
b. Utilize bag-valve-mask ventilation in children with respiratory failure.
5. Utility of IV Placement and Fluids: Place IVs when there are clinical concerns of dehydration in
order to administer fluids, or when administering IV medications JAEMT].
Steroids /PARA]: Methylprednisolone 2mg/kg (max 125mg) IV/1O
7. Magnesium sulfate /PARAJ: Administer for severe bronchoconstriction and concern for
impending respiratory failure.
a. Adult/Pediatrics 40mg/kg (max 2g) IV/IO over 10 minutes
8. Epinephrine: Administer on/y for impending respiratory failure as adjunctive therapy when there
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are no clinical signs of improvement. Primarily an ALS [PARA] level consideration but may be
administered at BLS level [EMR-O/EMT-R] if ALS is not readily available
a. Adult: 0.3mg IM or 0.3mg auto-injector
b. Pediatric: 0.01mg/kg IM or 0.15mg auto-injector
9. Non-visualized airways [EMR] and intubation /PARA]: Utilize only if bag-valve-mask
ventilation fails. The airway should be managed in the least invasive way possible.

Patient Safety Considerations

1. Normal EtCO2 (3545 mmHg) with tachypnea and respiratory distress is an indicator of
impending respiratory failure.

2. Invasive airway placement does not improve bronchospasm. The airway should be managed in the
least invasive way possible. Supraglottic devices and endotracheal intubation should be considered
only if BVM ventilation fails.

3. Positive pressure ventilation in the setting of bronchoconstriction, either via a supraglottic airway
or intubation, increases the risk of air trapping which can lead to pneumothorax and cardiovascular
collapse. These

Notes and Educational Pearls

e The combination of ipratropium with albuterol may decrease the need for hospital admission in
certain patients.

e Magnesium sulfate may cause hypotension that will usually respond to a fluid bolus.

e When assessing for cause of respiratory distress, CHF tends to be associated with lower levels of
EtCO2 compared to COPD. EtCO2 values that are extremely low and high are markers of poor
outcomes and need for intubation or ICU admission.

Key considerations

1. Nebulizer droplets can carry viral particles and other airborne pathogens, so additional PPE should
be considered, including placement of a surgical mask over the nebulizer (if feasible) to limit
droplet spread.

2. Factors that have been shown to be associated with increased mortality from asthma include:

1. Severe asthma as evidenced by at least one of the following:
a. Prior near-fatal asthma (e.g., ICU admission or intubation/mechanical ventilation)
b. Prior admissions for asthma or repeated ED visits, particularly if in the last year
c. Heavy use of beta-agonist medications, or requiring three or more classes of asthma
medication
2. Together with one or more behavioral or psychosocial contributors:

Medication noncompliance

Alcohol or drug abuse

Obesity

Psychosis, depression, other psychiatric illness, or major tranquilizer use

Employment or income difficulties

Severe domestic, marital, or legal stressors
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Pertinent Assessment Findings

1. Severe respiratory distress may manifest with hypoxia, altered mentation, diaphoresis, or inability
to speak more than 2—3 words.
2. In the setting of severe bronchoconstriction, wheezing may not be heard. Patients with known
asthma with severe dyspnea should be empirically treated, even if wheezing is absent.
3. A “shark fin” on waveform capnography suggests significant bronchospasm and obstructive
physiology.
4. Etiology of respiratory distress:
1. Bronchospastic etiology (e.g., asthma, COPD) is suggested by:
a. Wheezing on auscultation.
b. “Shark fin” waveform capnograph or prolonged expiratory phase.



c. History of asthma/COPD.

Quality Improvement

Associated NEMSIS Protocol(s) (eProtocol.01)
9914139—Respiratory Distress/Asthma/COPD/Croup/Reactive Airway

Key Documentation Elements

Document key aspects of the exam to assess for a change after each intervention:

Respiratory rate

Oxygen saturation

Use of accessory muscles
Breath sounds

Air entry

Mental status

Color

Performance Measures

CPAP/BiPAP utilization

Time to administration of specified interventions in the protocol

Rate of administration of accepted therapy (whether or not certain medications/interventions were
given)

Change in vital signs (heart rate, blood pressure, temperature, respiratory rate, pulse oximeter,
capnography values)

Time to administration of specified interventions in the protocol

Number of advanced airway attempts

Mortality
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