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Evidence-based pathway for the diagnosis and treatment of bronchiolitis in outpatient and

Goals:
[ ]

inpatient settings

Deliver high quality, evidence-based care.

Reduce unnecessary interventions that may cause harm, increase cost and increase length
of stay.

Provide education regarding best practices across the continuum of pediatric care.

Exclusion criteria;

Children younger than 2 months or older than 2 years
Congenital heart disease

Anatomical airway abnormality

Chronic lung disease

Immunodeficiency

Neuromuscular disease

History of wheezing in the absence of a viral illness
Gestational age <35 weeks

Prior history of requiring respiratory support (ventilator, CPAP, BiPAP, HFNC)
Severe co-morbid disease

Concern for sepsis

Recommendations:

Diagnosis of bronchiolitis should be made on history and physical examination. In otherwise
healthy children with bronchiolitis, data suggests additional diagnostic testing often causes
unintended harm. The risk for concurrent bloodstream or CSF bacterial infection with
bronchiolitis is estimated at less than 1%. We do not routinely recommend:

Viral testing, unless concern for flu
Chest X Ray

CBC

Blood culture

UA

Urine culture

Many treatments have been tried for bronchiolitis. After extensive review of the current
literature, there is no conclusive evidence to support:

Deep suction

Albuterol

Steroids

Antibiotics

Racemic Epinephrine

Chest physiotherapy (CPT)
Decongestants

Nebulized hypertonic saline
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For a list of references and a summary of current literature to support the above
recommendations, please see the end of this guideline.

Admission criteria:

Severe respiratory distress

Oxygen requirement (sats < 90% on RA)

Dehydration

Need for frequent suctioning not able to be accomplished with bulb suction or nasal
aspirator

Parent unable to care for child at home

—> Admission to observation unit, inpatient unit or PICU will be determined by the clinician and
need for additional respiratory support beyond simple nasal cannula

Initial management:

Each patient suspected of having bronchiolitis should be placed in contact and droplet
isolation with standard hand hygiene measures in place
Nasal suction and saline should be utilized before feeds and as needed, preferably with a
nasal aspirator such as the NasaKleen device, which is available in stores and just as
effective as wall suction when used properly by a caregiver
Patients should be positioned and repositioned to optimize air exchange and minimize
work of breathing
If unable to hydrate orally
o Place NG for enteral hydration with breastmilk or formula, continuous vs. bolus
o IfIVF are indicated, strongly consider isotonic fluid (such as D5 — NS) to
decrease complications from iatrogenic hyponatremia
Oxygen should be utilized for saturations <90% but has no role in improvement of work
of breathing
Age appropriate antipyretic as needed
HFNC where appropriate
Cardiac/apnea monitor if at risk for apnea

Ongoing care decisions should be dictated by frequent reassessment and physical exam.

In a child with worsening respiratory distress (increased respiratory rate, desaturations,
increased work of breathing):

o Re-evaluate fitness for pathway by reviewing inclusion/exclusion criteria.

o Consider blood gas to assess air exchange and need for escalation of care.
Oxygen should be weaned as the patient improves, and the switch to spot checks from
continuous pulse oximetry should be made as soon as possible

o Patients who remain on continuous pulse oximetry have been shown to have a

more prolonged length of stay without any improvement in clinical outcomes.
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Discharge criteria:
e RR<60

Off 02 for minimum of 6 hours, can be adjusted based on age

No apneic episodes for at least 12-24 hours

Feeding well enough to maintain hydration

NasaKleen or bulb suction teaching complete

Safe sleep education (reinforce there is no need for home oximeter)
Smoking cessation education

Breastfeeding support when applicable

General references:

1.

Albuterol

Ralston SL, Lieberthal AS, Meissner HC, et al. Clinical practice guideline: The
diagnosis, management, and prevention of bronchiolitis. Pediatrics.
2014;134(5):e1474-502.

Cook Children's Medical Center. Bronchiolitis clinical guideline.
http://intranet.cookchildrens.org/SiteCollectionDocuments/Bronchiolitis%20Clinical
%20Guideline.pdf. Updated 2014.

Kou M, Hwang V, Ramkellawan N. Bronchiolitis: From practice guideline to clinical
practice. Emerg Med Clin North Am. 2018;36(2):275-286.

Hampton E, Abramson E. Less is more: Evidence-based management of
bronchiolitis. Pediatr Ann. 2017;46(7):e252-e256.

The conclusion from several large studies and reviews have found that beta adrenergic agents
such as albuterol may improve unvalidated clinical symptom scores transiently. However, using
albuterol does not affect disease resolution, need for hospitalization, length of stay, or any
objective measure of disease. Due to clinically significant side effects such as tachycardia and
tremors, albuterol is not routinely recommended.

5. Gadomski AM, Scribani MB. Bronchodilators for bronchiolitis. Cochrane Database

Syst Rev. 2014;(6):CD001266.

Hartling L, Fernandes RM, Bialy L, et al. Steroids and bronchodilators for acute
bronchiolitis in the first two years of life: Systematic review and meta-analysis. BM.J.
2011;342:d1714.

Kellner JD, Ohlsson A, Gadomski AM, Wang EE. Efficacy of bronchodilator therapy
in bronchiolitis. A meta-analysis. Arch Pediatr Adolesc Med. 1996;150(11):1166-
1172.


http://intranet.cookchildrens.org/SiteCollectionDocuments/Bronchiolitis%20Clinical%20Guideline.pdf
http://intranet.cookchildrens.org/SiteCollectionDocuments/Bronchiolitis%20Clinical%20Guideline.pdf

CookChildren’s.

8.

9.

10.

Flores G, Horwitz RI. Efficacy of beta2-agonists in bronchiolitis: A reappraisal and
meta-analysis. Pediatrics. 1997;100(2 Pt 1):233-239.

Del Vecchio MT, Doerr LE, Gaughan JP. The use of albuterol in young infants
hospitalized with acute RSV bronchiolitis. Interdiscip Perspect Infect Dis.
2012;2012:585901.

Schramm CM, Sala KA, Carroll CL. Clinical examination does not predict response
to albuterol in ventilated infants with bronchiolitis. Pediatr Crit Care Med.
2017;18(1):e18-e23.

Nebulized epinephrine

Systematic reviews and large multicenter randomized trials have concluded that epinephrine
does not decrease length of stay, other inpatient outcomes or rates of admission to the hospital.

11.

12.

13.

14.

15.

16.

17.

Hartling L, Bialy LM, Vandermeer B, et al. Epinephrine for bronchiolitis. Cochrane
Database Syst Rev. 2011;(6):CD003123.

Hartling L, Wiebe N, Russell K, Patel H, Klassen TP. A meta-analysis of randomized
controlled trials evaluating the efficacy of epinephrine for the treatment of acute viral
bronchiolitis. Arch Pediatr Adolesc Med. 2003;157(10):957-964.

Skjerven HO, Hunderi JO, Brugmann-Pieper SK, et al. Racemic adrenaline and
inhalation strategies in acute bronchiolitis. N Engl J Med. 2013;368(24):2286-2293.

Wainwright C, Altamirano L, Cheney M, et al. A multicenter, randomized, double-
blind, controlled trial of nebulized epinephrine in infants with acute bronchiolitis. N
Engl J Med. 2003;349(1):27-35.

Corneli HM, Zorc JJ, Holubkov R, et al. Bronchiolitis: Clinical characteristics
associated with hospitalization and length of stay. Pediatr Emerg Care.
2012;28(2):99-103.

Numa AH, Williams GD, Dakin CJ. The effect of nebulized epinephrine on
respiratory mechanics and gas exchange in bronchiolitis. Am J Respir Crit Care Med.
2001;164(1):86-91.

Plint AC, Johnson DW, Patel H, et al. Epinephrine and dexamethasone in children
with bronchiolitis. N Engl J Med. 2009;360(20):2079-2089.

High flow nasal cannula

High flow nasal cannula may generate enough continuous positive airway pressure in infants to
reduce work of breathing and decrease need for intubation. While high flow nasal canula has not
been shown to decrease length of stay, it may have a role as a rescue therapy to reduce the need



CookChildren’s.

for transfer to the ICU.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Abboud PA, Roth PJ, Skiles CL, Stolfi A, Rowin ME. Predictors of failure in infants
with viral bronchiolitis treated with high-flow, high-humidity nasal cannula therapy.
Pediatr Crit Care Med. 2012;13(6):e343-9.

Kelly GS, Simon HK, Sturm JJ. High-flow nasal cannula use in children with
respiratory distress in the emergency department: Predicting the need for subsequent
intubation. Pediatr Emerg Care. 2013;29(8):888-892.

McKiernan C, Chua LC, Visintainer PF, Allen H. High flow nasal cannulae therapy
in infants with bronchiolitis. J Pediatr. 2010;156(4):634-638.

Schibler A, Pham TM, Dunster KR, et al. Reduced intubation rates for infants after

introduction of high-flow nasal prong oxygen delivery. Intensive Care Med.
2011;37(5):847-852.

Milesi C, Baleine J, Matecki S, et al. Is treatment with a high flow nasal cannula
effective in acute viral bronchiolitis? A physiologic study. Intensive Care Med.
2013;39(6):1088-1094.

Spentzas T, Minarik M, Patters AB, Vinson B, Stidham G. Children with respiratory
distress treated with high-flow nasal cannula. J Intensive Care Med. 2009;24(5):323-
328.

Pham TM, O'Malley L, Maytfield S, Martin S, Schibler A. The effect of high flow
nasal cannula therapy on the work of breathing in infants with bronchiolitis. Pediatr
Pulmonol. 2015;50(7):713-720.

Riese J, Fierce J, Riese A, Alverson BK. Effect of a hospital-wide high-flow nasal
cannula protocol on clinical outcomes and resource utilization of bronchiolitis
patients admitted to the PICU. Hosp Pediatr. 2015;5(12):613-618.

Hough JL, Pham TM, Schibler A. Physiologic effect of high-flow nasal cannula in
infants with bronchiolitis. Pediatr Crit Care Med. 2014;15(5):¢214-9.

Mayfield S, Bogossian F, O'Malley L, Schibler A. High-flow nasal cannula oxygen
therapy for infants with bronchiolitis: Pilot study. J Paediatr Child Health.
2014;50(5):373-378.

Bressan S, Balzani M, Krauss B, Pettenazzo A, Zanconato S, Baraldi E. High-flow
nasal cannula oxygen for bronchiolitis in a pediatric ward: A pilot study. Eur J
Pediatr. 2013;172(12):1649-1656.



CookChildren’s.

29. Heikkila P, Forma L, Korppi M. High-flow oxygen therapy is more cost-effective for
bronchiolitis than standard treatment-A decision-tree analysis. Pediatr Pulmonol.
2016;51(12):1393-1402.

30. Franklin D, Babl FE, Schlapbach LJ, et al. A randomized trial of high-flow oxygen
therapy in infants with bronchiolitis. N Engl J Med. 2018;378(12):1121-1131.

31. Kepreotes E, Whitehead B, Attia J, et al. High-flow warm humidified oxygen versus
standard low-flow nasal cannula oxygen for moderate bronchiolitis (HFWHO RCT):
An open, phase 4, randomised controlled trial. Lancet. 2017;389(10072):930-939.

Nebulized hypertonic saline

Previous studies have argued that the mucociliary clearance provided by treatment with
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Monitoring and oximetry

Continuous pulse oximetry can be a valuable tool in assessing hypoxemia, however it has been
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associated with prolonged hospitalization, ICU admission, and mechanical ventilation.
Estimates indicate that 60% of healthy infants exhibit transient oxygen desaturations below 90%
during sleep. Oxygen saturation has far less impact on respiratory drive than carbon dioxide
concentrations in the blood. Additionally, alarm fatigue may contribute to morbidity and
mortality in addition to decreasing patient and parent sleep. Therefore, if an infant is not
requiring oxygen, continuous pulse oximetry should not be used.

Most healthy infants without prematurity or underlying neuromuscular disease will not
experience apnea with bronchiolitis, including those who test positive for RSV. Unless other
significant concerns exist, routine use of a Cardiac Apnea Monitor (CAM) or automatic
admission to observe for possible apnea is not recommended.
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Risk of serious bacterial infection and antibiotics

Children with clinical bronchiolitis have a less than 1% chance of concurrent bloodstream or
CSF infection. While previous studies have estimated the rate of UTI in infants with
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Approximately one third of infants hospitalized for bronchiolitis require fluid replacement. Oral
feeding may pose a risk for aspiration when respiratory rate exceeds 60-70 breaths per minute.
Therefore, nasogastric or IV hydration may be appropriate. Nasogastric tubes may be easier to
insert than a peripheral IV, and parental satisfaction scores do not differ with either. If IV fluids
are chosen for hydration, replacement with isotonic fluids (D5 - NS) is preferred over hypotonic
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Suction

Deep suction is associated with longer length of stay and can be traumatic to the airway and is
not recommended. Bulb or nasal aspirator suction is beneficial.
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Cough and cold medicines

According to the American Academy of Pediatrics, cough and cold medications should not be
prescribed, recommended or used for the treatment of respiratory illnesses in young children.
Studies have shown that cough and cold medications in young children offer little benefit and
have potentially serious side effects. These products often contain more than one medication,
which increases the chance of an accidental overdose. The FDA recommends against the use of
cough and cold products that contain decongestants or antihistamines and many manufacturers
have relabeled their products to state that they are not appropriate for children under 4 years of
age.
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NOTE: This guideline is intended to assist providers in decision making by providing the
current state of evidence and recommendations for the management of bronchiolitis. This
guideline is not meant to replace clinical judgement and will not be appropriate for all
cases of bronchiolitis.
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