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Johns Hopkins All Children’s Hospital 

Bronchiolitis Clinical Pathway 
 
 
Rationale 
 
This protocol was developed by a consensus group of ACH hospitalists, EC physicians, and 
pediatric intensivists to standardize the management of children diagnosed with acute 
bronchiolitis. It addresses the following clinical questions or problems:  

1. Decrease routine use of unnecessary diagnostic testing  
2. Decrease routine use of unnecessary interventions  
3. Initiate the use of a bronchiolitis specific respiratory score  
4. Adhere to AAP endorsed clinical management practices  

 
 
Diagnosis of Bronchiolitis  
 
Bronchiolitis is a disorder commonly caused by a viral infection of the lower respiratory tract, 
inducing inflammation of the bronchioles. This results in edema, increased mucus production 
and small airway epithelial cell death. Clinical presentation typically begins with rhinitis and 
cough however may progress to tachypnea, increased work of breathing, wheezing, rales 
and/or nasal flaring.   
 
Bronchiolitis will be considered in patients with the following inclusion criteria: age greater than 
or equal to one month but less than two years, the presence of upper and lower respiratory tract 
symptoms that may include increased work of breathing, cough, feeding difficulty, tachypnea, 
wheeze and fever.   
 
Children with the following comorbidities will be excluded from this pathway: cardiac disease 
requiring baseline medication, anatomic airway defects, neuromuscular disease, 
immunodeficiency, chronic lung disease, and prematurity defined by born at less than or equal 
to thirty-four weeks gestational age and current age under less than or equal to six months of 
age. 
 
  



Management of Bronchiolitis  
 
Management of bronchiolitis, as reflected in this pathway, is in agreement with AAP endorsed 
evidenced-based best practice guidelines.  Per these guidelines (Ralston 2014), clinicians 
should:   
 
Diagnose bronchiolitis and assess disease severity on the basis of history and physical 
examination (Evidence Quality: Moderate; Recommendation Strength: Strong 
Recommendation).  
 
Assess risk factors for severe disease, such as age less than 12 weeks, a history of prematurity, 
underlying cardiopulmonary disease, or immunodeficiency, when making decisions about 
evaluation and management of children with bronchiolitis (Evidence Quality: Moderate; 
Recommendation Strength: Moderate Recommendation).  
 
Not routinely obtain radiographic or laboratory studies (Evidence Quality: Moderate; 
Recommendation Strength: Moderate Recommendation).  

-At the individual patient level, the value of identifying a specific viral etiology causing 
bronchiolitis has not been demonstrated 

 
Not routinely administer albuterol (or salbutamol) (Evidence Quality: Moderate; 
Recommendation Strength: Strong Recommendation). 
 
Not routinely administer epinephrine (Evidence Quality: Moderate; Recommendation Strength: 
Strong Recommendation). 
 
Not routinely administer nebulized hypertonic (Evidence Quality: Moderate; Recommendation 
Strength: Moderate Recommendation). 
 
Not administer systemic corticosteroids (Evidence Quality: High; Recommendation Strength: 
Strong Recommendation). 
 
Not administer antibacterial medications unless there is a concomitant bacterial infection, or a 
strong suspicion of one (Evidence Quality: Moderate; Recommendation Strength: Strong 
Recommendation). 
 
Administer nasogastric or intravenous fluids for infants who cannot maintain hydration orally 
(Evidence Quality: Exceptional situation; Recommendation Strength: Strong Recommendation). 
 
Inquire about the exposure of the infant or child to tobacco smoke when 
assessing infants and children for bronchiolitis (Evidence Quality: Low; Recommendation 
Strength: Moderate Recommendation). 
 
Counsel caregivers about exposing the infant or child to environmental tobacco smoke and 
smoking cessation when assessing a child for bronchiolitis (Evidence Quality: Moderate; 
Recommendation Strength: Strong). 
 
Encourage exclusive breastfeeding for at least 6 months to decrease the morbidity of respiratory 
infections. (Evidence Quality: Moderate; Recommendation Strength: Moderate 
Recommendation). 



 
Educate personnel and family members on evidence-based diagnosis, treatment, and 
prevention in bronchiolitis. (Evidence Quality: Low; observational studies; Recommendation 
Strength: Moderate Recommendation). 
 
 
Clinicians may:  
 
Administer nebulized hypertonic saline to infants and children hospitalized for bronchiolitis 
(Evidence Quality: Moderate; Recommendation Strength: Weak Recommendation [based on 
randomized controlled trials with inconsistent findings]) 
 
Choose not to administer supplemental oxygen if the oxyhemoglobin saturation exceeds 90% in 
infants and children with a diagnosis of bronchiolitis (Evidence Quality: Very Low; 
Recommendation Strength: Weak Recommendation [based on low level evidence and 
reasoning from first principles]). 
 
Choose not to use continuous pulse oximetry for infants and children with a diagnosis of 
bronchiolitis (Evidence Quality: Very Low; Recommendation Strength: Weak Recommendation 
[based on low level evidence and reasoning from first principles]). 
 
 
 
 
  



Respiratory Score 
 
A respiratory score will be performed to monitor patient response to interventions and disease 
progression.   
 
This bronchiolitis respiratory score was adapted from an asthma score used in Seattle 
Children’s (Zaman 2017) and is described below:  
 
Variable 0 points 1 points 2 points 3 points 
RR     
≤ 2 mo   ≤ 60 61-69 ≥70 
2-12 mo   ≤ 50 51-59 ≥60 
1-2 yr  
 

 ≤ 40 41-44 ≥45 

Retractions     
 None  Subcostal or 

Intercostal   
2 of the following: 
Subcostal, 
Intercostal, 
Substernal,  
OR nasal flaring  

3 of the following:  
Subcostal, 
Intercostal, 
Substernal, 
Suprasternal, 
Supraclavicular  
OR nasal 
flaring/head 
bobbing   
 

Dyspnea     
 Normal feeding, 

vocalizations, 
activity  

1 of the following:  
Difficulty feeding, 
decreased 
vocalization, or 
agitated  

2 of the following:  
Difficulty feeding, 
decreased 
vocalization, or 
agitated 
 

Stops feeding, no 
vocalization, or 
drowsy and 
confused  

Auscultation     
 Normal breathing, 

no wheezing  
End-expiratory 
wheeze only  

Expiratory wheeze 
only(greater than 
end expiratory 
wheeze) 

Inspiratory and 
expiratory wheeze 
OR diminished 
breath sounds 
 

 
  
*Other 
We recognize that patients with bronchiolitis can have other adventitious breath sounds such as 
crackles and/or diminished air entry. We will have respiratory therapy chart any other findings 
during their assessments. This data will help us determine if changes need to be made to the 
Seattle Respiratory Score as above. 
 
 
 
 
  



YES 

NO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Discharge Criteria: 
• Oxygen saturation >90% on room air awake  
• Adequate oral intake  
• No more than mild/moderate work of breathing  
• Reliable caretaker  
• Able to obtain follow-up care  
• MDI/spacer teaching if response to albuterol  
 

Admit if discharge criteria are not met 

Admission Criteria (based on): 
 

Repeated assessments 
Response to therapy 

Stage of illness 
 

Inpatient 
 
• Requires floor-

appropriate HFNC 
(Vapotherm)* dose 

• Requires oxygen or 
progression 
expected. 

 
Risk factors for 
progression: 
• GA <34 weeks, 
• Age <3 months 
• RR >70 

ICU 
 

• Apnea  
• Severe distress  
• Requires ICU-

appropriate 
HFNC 
(Vapotherm)* 

 
 
 
 
 
  
  

* HFNC (Vapotherm) Guidelines 
 

-Start patient on highest floor maximum dose for 
age (see Appendix I at the end of the guideline) 
-In 60 minutes, RT to rescore 
- If there is clinical improvement OR reduction in 
score, RT may wean as tolerated.  If no 
improvement, increase HFNC dose. 
-If patient’s dose is at or below floor maximum for 
age, and is clinically improved, then patient can be 
admitted to floor.    
-If patient is ill appearing or requires higher dose for 
age than floor maximum, then admit to IMC/ICU.  
 
 

Johns Hopkins All Children’s Hospital  

Emergency Center Bronchiolitis Pathway 

Does patient meet all inclusion and exclusion criteria?  

Assess, perform respiratory score, and determine disease severity   

Mild (suggested score of 1-4) 
• No routine continuous pulse 

oximetry 
• Instruct family in non-invasive 

suctioning  
 

Moderate (suggested score of 5-8) 
• Instruct family in non-invasive 

suctioning, consider invasive 
suctioning 

• Consider LFNC 2-4 Liters and 
reassess in 30 min-1 hr 

• If no improvement in RR, HR or 
hypoxia, consider HFNC 
(Vapotherm) * 

 

Severe (suggested score of 9-12)  
•Continuous pulse oximetry   
•Consider performing and 

instructing family in non-
invasive, bulb suctioning  

•Consider invasive suctioning  
•Consider HFNC (Vapotherm) * 

Reassess, rescore, determine disease severity and intervene as appropriate 
 

Consider Disposition 
 

 

Inclusion Criteria: 
• Age >1 mo and <2 years 
• Upper and lower respiratory 

tract symptoms present that 
may include: Increased 
WOB, Cough, Feeding 
difficulty, Tachypnea, 
Wheeze, Fever 

Exclusion Criteria: 
• Cardiac disease requiring 

baseline medication 
• Anatomic airway defects 
• Neuromuscular disease 
• Immunodeficiency 
• Chronic lung disease 
• Prematurity (GA < 34 weeks and 

< 6 months of age) 

OFF PATHWAY: 
 

Consider Other 
Diagnoses   



Emergency Center Pathway  
 
If inclusion and exclusion criteria are met, patient should be evaluated and a respiratory score 
assigned.  Patient should be classified as having mild, moderate or severe bronchiolitis and the 
following interventions performed accordingly.  Score is not an absolute indicator of disease 
severity, the final designation of mild, moderate or severe disease is based on physician 
assessment.  However, typical scores that correspond with disease severity have been 
included.   
 
For mild bronchiolitis (score of 1-4), pulse oximetry should not be continuously performed.  
Perform and instruct family in non-invasive, bulb suctioning and re-score.  If patient remains 
well-during brief observation, is well-hydrated and tolerating feeds, consider discharge* from the 
Emergency Center.   
 
For moderate bronchiolitis (score 5-8), Perform and instruct family in non-invasive, bulb 
suctioning and re-score.   
If additional improvement needed, consider invasive suctioning, re-score if performed.   
If patient remains well-during brief observation, is well-hydrated and tolerating feeds, consider 
discharge* from the Emergency Center.   
If no improvement, consider low flow nasal cannula (LFNC) 2-4 Liters and reassess in 30 min-1 
hr  
If no improvement in respiratory rate (RR), heart rate (HR) or hypoxia, consider High-flow nasal 
cannula (HFNC, also referred to as Vapotherm) and inpatient admission if appropriate  
 
For severe bronchiolitis (score 9-12), pulse oximetry should be continuously performed.  
Consider performing and instructing family in non-invasive, bulb suctioning and re-score.   
If additional improvement needed, consider invasive suctioning, re-score if performed.   
Consider High-flow nasal cannula (HFNC) and inpatient admission if appropriate  
Consider PICU admission if appropriate based on disease severity  
 
*Consider discharge from the Emergency Department if oxygen saturation >90% on room air 
while awake, patient displaying adequate oral intake, no more than mild/moderate work of 
breathing, there is a reliable caretaker, able to obtain follow-up care and MDI/spacer teaching if 
response to albuterol. 

 
 
 
 
 
 
 
 
 
 



Other Management Considerations 

Additional considerations are included below:  
 
Supplemental Oxygen  
If at any time during care, patient pulse oxygen saturation is performed and sustained below 
90%, nasal cannula oxygen will be started at 0.5L per minute, to a maximum of 4Lper minute 
and titrated as needed.  Documentation of the pulse oximetry read on room air is important prior 
to initiating supplemental oxygen.   
 
Albuterol Use 
A trial of albuterol may be considered in children greater than 12 months of age with wheeze 
and risk factor of atopy, history of recurrent wheeze, or family history  
 
If improvement achieved, which is defined as a decrease in score of 2 points, consider changing 
to asthma pathway  
 
Racemic Epinephrine  
Similar to the aforementioned use of albuterol, nebulized racemic epinephrine can be 
considered in severe cases.   
 
Low Flow Nasal Cannula (LFNC) 
Consider a trial of LFNC at 2-4 liters for patients with moderate bronchiolitis 
 
High Flow Nasal Cannula (HFNC or Vapotherm) 
Refer to current hospital HFNC (Vapotherm) guideline, see Appendix I. 
  



NO 

YES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Discharge criteria are not met 
 

Meets Discharge Criteria:  

 

 

 

-Oxygen saturation >90% 
on room air awake,  
-Adequate oral intake  

-No more than mild/moderate 
work of breathing  
-Reliable caretaker 
-Able to obtain follow-up care 
 

Assess, perform respiratory score, determine disease severity   

Mild (suggested score of 1-4) 
 
• Vitals and assessments 

performed at 4 hour 
intervals.  

 
• Non-invasive bulb suctioning 

to be performed as needed.   
 
• Intermittent oxygen 

monitoring 
 
• Encourage oral feeding if 

appropriate 
 
 
 
 
 
 
 

Reassess, rescore, determine 
disease severity and 

intervene as appropriate 

Moderate (suggested score of 5-8) 
 
• Vitals and assessments 

performed at 2 or 4 hour intervals.   
 

• Non-invasive bulb suctioning and 
invasive/wall suctioning as 
needed.    
 

• Intermittent oxygen monitoring  
 

• First consider LFNC for hypoxia, 
WOB, tachycardia 
 

• If patient already on LFNC, has no 
improvement in RR, HR or 
hypoxic, consider initiation of 
HFNC per floor protocol 
 

• Encourage oral feeding if 
appropriate 

 
• Consider NPO and IVF/NG feeds 

if appropriate   
 

Severe (suggested score of 9-12)  
 
• Vitals and assessments 

performed at 1 or 2 hour 
intervals.   
 

• Non-invasive bulb suctioning 
and invasive/wall suctioning as 
needed.   

 
• Continuous oxygen monitoring 
 
• HFNC/Vapotherm as 

appropriate 
 
• Encourage oral feeding if 

appropriate 
 
• IVF/NG feeds if appropriate 
 
• Consider ICU admission if 

appropriate  
 

Does patient meet all inclusion and exclusion criteria?  
Inclusion Criteria: 
• Age >1 mo and <2 years 
• Upper and lower respiratory 

tract symptoms present that 
may include: Increased 
WOB, Cough, Feeding 
difficulty, Tachypnea, 
Wheeze, Fever 

Exclusion Criteria: 
• Cardiac disease requiring 

baseline medication 
• Anatomic airway defects 
• Neuromuscular disease 
• Immunodeficiency 
• Chronic lung disease 
• Prematurity (GA < 34 weeks and 

< 6 months of age) 

Johns Hopkins All Children’s Hospital  

Inpatient Bronchiolitis Pathway 

OFF PATHWAY: 
 

Consider Other 
Diagnoses   



Inpatient Pathway  
 
If admitted inpatient, interventions are similarly based on disease severity and response to 
previous intervention.   
 
For mild bronchiolitis, vitals and assessments performed at four hour intervals, non-invasive 
bulb suctioning to be performed as needed, pulse oximetry can be performed intermittently, and 
oral feeding should be permitted if appropriate.    
 
For moderate bronchiolitis, vitals and assessments performed at two to four hour intervals.  
Non-invasive bulb suctioning should similarly be performed as needed.  Pulse oximetry can be 
performed intermittently. Consider LFNC and, if no improvement, HFNC/Vapotherm as 
appropriate for the inpatient ward.  Encourage oral feeding if appropriate and perform 
nasogastric feeding if appropriate, but consider NPO status and implement intravenous fluids or 
nasogastric feeding if appropriate.   
 
For severe bronchiolitis, consider ICU admission if appropriate.  Vitals and assessments should 
be performed at one to two hour intervals.  Non-invasive bulb suctioning should be performed 
as needed. May consider invasive/wall suctioning as needed for severe cases.  Pulse oximetry 
should be performed continuously.  Consider LFNC and, if no improvement, HFNC/Vapotherm 
and titrate as appropriate. Encourage oral feeding if appropriate and perform nasogastric 
feeding if appropriate, but consider NPO status and implement intravenous fluids or nasogastric 
feeding if appropriate.   
 
Decisions for admission and ICU versus inpatient disposition are based on clinical assessments 
of disease severity.  Though the score is one tool to understand and describe disease severity, 
the entire clinical picture and resources needed to care for the child with bronchiolitis must also 
be considered to decide the appropriate disposition.   
 
While most interventions have not been shown to be of any benefit in bronchiolitis, many of 
these same studies excluded the most severe cases.  For this reason, if ICU admission is 
considered at any time it is not unreasonable to consider additional medical interventions, such 
as bronchodilators or racemic epinephrine.  If considering ICU admission, consider escalating 
therapy, while monitoring and re-scoring for improvement.  Additionally, if considering ICU 
admission, consider NPO status and appropriate supplementation.   
 
 
 
 
 
 
 
 
  



Admission Criteria  
The decision to admit, and the decision to where they should be admitted is to be based on 
repeated assessments, the patient’s response, or lack thereof, to therapy, and the stage of 
illness.   
 
If discharge criteria cannot be met, patients are to be admitted.  Patients may be appropriate for 
admission to the inpatient ward if disease progression is expected, they require oxygen or ward-
appropriate HFNC/Vapotherm.   
 
Patients should be considered for ICU admission if significant apnea, severe respiratory 
distress, or they exceed ward-appropriate HFNC/Vapotherm levels.    
 
The determination of inpatient versus observation status is more complex than will be described 
below.  However, the use of the respiratory scoring tool can be helpful in determining correct 
disposition.   
 
Observation status is appropriate when patient lacks significant risk factors or complexity.  A 
patient that has increased respiratory rate and saturations less than 91% without additional 
disease burden or complexity will meet observation criteria, regardless of whether they are 
requiring oxygen.  They will require intermittent pulse oximetry and respiratory assessment, 
which can be achieved by scoring, every four hours.   
 
As for inpatient status, this should be considered in patients with at least one of the following:  
Documented saturations less than 89%, cyanosis, increased work of breathing as documented 
by accessory muscle use, dyspnea, mental status change, or increased respiratory rate for age 
group.  The scoring tool can simplify this process, as a patient with one of the following: 
retractions score of greater than or equal to one, dyspnea score greater than or equal to two, 
respiratory rate score or greater than or equal to two can be said to meet the criteria for 
inpatient status.   
 
For observation and inpatient status, respiratory monitoring must be performed at least every 4 
hours.  This can be accomplished by use of the use of pulse oximetry in conjunction with the 
respiratory score; pulse oximetry alone would not be sufficient.   
 
 
 
 
 
 
 
 
 
  



Admission Diagnoses 
With respect to admission diagnoses for patients with acute bronchiolitis, there are several other 
considerations that may results in additional diagnoses.  If Intravenous fluid supplementation is 
required, consider dehydration.  If hypoxemia is noted, it should be considered as a diagnosis.   
 
Acute Respiratory Failure Use of LFNC, HFNC (Vapotherm), CPAP, BiPAP etc. When medical 
treatment fails to stabilize the infants, non-invasive and invasive ventilation may be necessary to 
prevent and support respiratory failure.   
Congenital/Chronic Lung Diseases   BPD, Chronic Lung Disease of Prematurity – Be explicit  
Hypoxemia    Determined by pulse oximetry if not evident by clinical exam  
Dehydration   Treatment with IV fluids  
Lower Respiratory Tract Acute Bronchiolitis is the most common lower respiratory tract 
condition necessitating hospital admissions among infants  
 
Discharge Criteria  
Patients will be considered appropriate for discharge if they are maintaining oxygen saturation 
greater than 90% on room air while awake, taking adequate oral intake, experiencing no more 
than mild to moderate work of breathing, and have a reliable caretaker able to obtain follow-up 
care.   
 
Caretaker teaching on bronchiolitis should be performed.  This includes the nature of 
bronchiolitis as a viral illness, treated by hydration.  They should be instructed that patient may 
take more frequent, smaller feeds.  Instruction on signs and symptoms of respiratory illness 
should be provided as well as non-invasive suctioning teaching.  They should be instructed to 
avoid tobacco, over-the-counter cough and cold remedies.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



References  
 
 
Abboud, P. A., Roth, P. J., Skiles, C. L., Stolfi, A., & Rowin, M. E. (2012). Predictors of failure in 
infants with viral bronchiolitis treated with high-flow, high-humidity nasal cannula therapy*. 
Pediatric Critical Care Medicine : A Journal of the Society of Critical Care Medicine and the 
World Federation of Pediatric Intensive and Critical Care Societies, 13(6), e343-9.  
 
Abboud, P. A., Roth, P. J., Skiles, C. L., Stolfi, A., & Rowin, M. E. (2012). Predictors of failure in 
infants with viral bronchiolitis treated with high-flow, high-humidity nasal cannula therapy*. 
Pediatric Critical Care Medicine : A Journal of the Society of Critical Care Medicine and the 
World Federation of Pediatric Intensive and Critical Care Societies, 13(6), e343-9.  
 
American Academy of Pediatrics Committee on Infectious Diseases, & American Academy of 
Pediatrics Bronchiolitis Guidelines Committee. (2014). Updated guidance for palivizumab 
prophylaxis among infants and young children at increased risk of hospitalization for respiratory 
syncytial virus infection. Pediatrics, 134(2), 415-420.  
 
Bressan, S., Balzani, M., Krauss, B., Pettenazzo, A., Zanconato, S., & Baraldi, E. (2013). High-
flow nasal cannula oxygen for bronchiolitis in a pediatric ward: A pilot study. European Journal 
of Pediatrics, 172(12), 1649-1656.  
 
Destino, L., Weisgerber, M. C., Soung, P., Bakalarski, D., Yan, K., Rehborg, R., et al. (2012). 
Validity of respiratory scores in bronchiolitis. Hospital Pediatrics, 2(4), 202-209.  
 
Duarte-Dorado, D. M., Madero-Orostegui, D. S., Rodriguez-Martinez, C. E., & Nino, G. (2013). 
Validation of a scale to assess the severity of bronchiolitis in a population of hospitalized infants. 
The Journal of Asthma : Official Journal of the Association for the Care of Asthma, 50(10), 
1056-1061.  
 
Dunn, M; Zorc, J; Kreindler, J et al. Children’s Hospital of Philadelphia ED Bronchiolitis Pathway 
and Inpatient Pathway for Treatment of the Child with Bronchiolitis revised February 2016  

Fernandes, R. M., Bialy, L. M., Vandermeer, B., Tjosvold, L., Plint, A. C., Patel, H., et al. (2013). 
Glucocorticoids for acute viral bronchiolitis in infants and young children. The Cochrane 
Database of Systematic Reviews, (6):CD004878. doi(6), CD004878.  
 
Gadomski, A. M., & Scribani, M. B. (2014). Bronchodilators for bronchiolitis. The Cochrane 
Database of Systematic Reviews, (6):CD001266. doi(6), CD001266.  
 
Hartling, L., Bialy, L. M., Vandermeer, B., Tjosvold, L., Johnson, D. W., Plint, A. C., et al. (2011). 
Epinephrine for bronchiolitis. The Cochrane Database of Systematic Reviews, (6):CD003123. 
doi(6), CD003123.  
 



Hasegawa, K., Tsugawa, Y., Brown, D. F., Mansbach, J. M., & Camargo, C. A.,Jr. (2013). 
Trends in bronchiolitis hospitalizations in the united states, 2000-2009. Pediatrics, 132(1), 28-
36.  
 
Hegde, S., & Prodhan, P. (2013). Serious air leak syndrome complicating high-flow nasal 
cannula therapy: A report of 3 cases. Pediatrics, 131(3), e939-44.  
 
Hunt, C. E., Corwin, M. J., Lister, G., Weese-Mayer, D. E., Neuman, M. R., Tinsley, L., et al. 
(1999). Longitudinal assessment of hemoglobin oxygen saturation in healthy infants during the 
first 6 months of age. collaborative home infant monitoring evaluation (CHIME) study group. The 
Journal of Pediatrics, 135(5), 580-586.  
 
Jarvis, K., Pirvu, D., Barbee, K., Berg, N., Meyer, M., Gaulke, L., et al. (2014). Change to a 
standardized airway clearance protocol for children with bronchiolitis leads to improved care. 
Journal of Pediatric Nursing, 29(3), 252-257.  
 
Kelly, G. S., Simon, H. K., & Sturm, J. J. (2013). High-flow nasal cannula use in children with 
respiratory distress in the emergency department: Predicting the need for subsequent 
intubation. Pediatric Emergency Care, 29(8), 888-892.  
 
Keren, R., Luan, X., Localio, R., Hall, M., McLeod, L., Dai, D., et al. (2012). Prioritization of 
comparative effectiveness research topics in hospital pediatrics. Archives of Pediatrics & 
Adolescent Medicine, 166(12), 1155-1164.  
 
Maffey, A., Moviglia, T., Mirabello, C., Blumenthal, L., Gentile, L., Niremberg, M., et al. (2013). 
Swallowing and respiratory distress in hospitalized patients with bronchiolitis. Dysphagia, 28(4), 
582-587.  
 
Mayfield, S., Bogossian, F., O'Malley, L., & Schibler, A. (2014). High-flow nasal cannula oxygen 
therapy for infants with bronchiolitis: Pilot study. Journal of Paediatrics and Child Health, 50(5), 
373-378.  
 
McCallum, G. B., Morris, P. S., Wilson, C. C., Versteegh, L. A., Ward, L. M., Chatfield, M. D., et 
al. (2013). Severity scoring systems: Are they internally valid, reliable and predictive of oxygen 
use in children with acute bronchiolitis? Pediatric Pulmonology, 48(8), 797-803.  
 
McKiernan, C., Chua, L. C., Visintainer, P. F., & Allen, H. (2010). High flow nasal cannulae 
therapy in infants with bronchiolitis. The Journal of Pediatrics, 156(4), 634-638.  
 
Milesi, C., Baleine, J., Matecki, S., Durand, S., Combes, C., Novais, A. R., et al. (2013). Is 
treatment with a high flow nasal cannula effective in acute viral bronchiolitis? A physiologic 
study. Intensive Care Medicine, 39(6), 1088-1094.  
 



Mittal, V., Darnell, C., Walsh, B., Mehta, A., Badawy, M., Morse, R., et al. (2014). Inpatient 
bronchiolitis guideline implementation and resource utilization. Pediatrics, 133(3), e730-7.  
 
Mussman, G. M., Parker, M. W., Statile, A., Sucharew, H., & Brady, P. W. (2013). Suctioning 
and length of stay in infants hospitalized with bronchiolitis. JAMA Pediatrics, 167(5), 414-421.  
 
Mussman, G. M., Parker, M. W., Statile, A., Sucharew, H., & Brady, P. W. (2013). Suctioning 
and length of stay in infants hospitalized with bronchiolitis. JAMA Pediatrics, 167(5), 414-421.  
 
Oakley, E., Borland, M., Neutze, J., Acworth, J., Krieser, D., Dalziel, S., et al. (2013). 
Nasogastric hydration versus intravenous hydration for infants with bronchiolitis: A randomised 
trial. The Lancet.Respiratory Medicine, 1(2), 113-120.  
 
Principi, T., Coates, A. L., Parkin, P. C., Stephens, D., DaSilva, Z., & Schuh, S. (2016). Effect of 
oxygen desaturations on subsequent medical visits in infants discharged from the emergency 
department with bronchiolitis. JAMA Pediatrics, 170(6), 602-608.  
 
Ralston, S. L., Lieberthal, A. S., Meissner, H. C., Alverson, B. K., Baley, J. E., Gadomski, A. M., 
et al. (2014). Clinical practice guideline: The diagnosis, management, and prevention of 
bronchiolitis. Pediatrics, 134(5), e1474-502.  
 
Riese, J., Fierce, J., Riese, A., & Alverson, B. K. (2015). Effect of a hospital-wide high-flow 
nasal cannula protocol on clinical outcomes and resource utilization of bronchiolitis patients 
admitted to the PICU. Hospital Pediatrics, 5(12), 613-618.  
 
Roque i Figuls, M., Gine-Garriga, M., Granados Rugeles, C., Perrotta, C., & Vilaro, J. (2016). 
Chest physiotherapy for acute bronchiolitis in paediatric patients between 0 and 24 months old. 
The Cochrane Database of Systematic Reviews, 2, CD004873.  
 
Schibler, A., Pham, T. M., Dunster, K. R., Foster, K., Barlow, A., Gibbons, K., et al. (2011). 
Reduced intubation rates for infants after introduction of high-flow nasal prong oxygen delivery. 
Intensive Care Medicine, 37(5), 847-852.  
 
Schibler, A., Pham, T. M., Dunster, K. R., Foster, K., Barlow, A., Gibbons, K., et al. (2011). 
Reduced intubation rates for infants after introduction of high-flow nasal prong oxygen delivery. 
Intensive Care Medicine, 37(5), 847-852.  
 
Schuh, S., Freedman, S., Coates, A., Allen, U., Parkin, P. C., Stephens, D., et al. (2014). Effect 
of oximetry on hospitalization in bronchiolitis: A randomized clinical trial. Jama, 312(7), 712-718.  
 
Spentzas, T., Minarik, M., Patters, A. B., Vinson, B., & Stidham, G. (2009). Children with 
respiratory distress treated with high-flow nasal cannula. Journal of Intensive Care Medicine, 
24(5), 323-328.  
 



Spurling, G. K., Doust, J., Del Mar, C. B., & Eriksson, L. (2011). Antibiotics for bronchiolitis in 
children. The Cochrane Database of Systematic Reviews, (6):CD005189. doi(6), CD005189.  
 
Thorburn, K., & Ritson, P. (2012). Heated, humidified high-flow nasal cannula therapy in viral 
bronchiolitis--panacea, passing phase, or progress?*. Pediatric Critical Care Medicine : A 
Journal of the Society of Critical Care Medicine and the World Federation of Pediatric Intensive 
and Critical Care Societies, 13(6), 700-701.  
 
Wing, R., James, C., Maranda, L. S., & Armsby, C. C. (2012). Use of high-flow nasal cannula 
support in the emergency department reduces the need for intubation in pediatric acute 
respiratory insufficiency. Pediatric Emergency Care, 28(11), 1117-1123.  
 
Zaman S, Beardsley E, Crotwell D, Di Blasi R, Foti J, Hoffer D, Ringer C, Roberts J, Slater A, 
Striegl A, Villavicencio C. Seattle Children’s Hospital, 2017. Bronchiolitis Pathway. 

Zhang et al, nebulized hypertonic saline for acute bronchiolitis: A systematic review. pediatrics. 
2015;136(4):687-701; doi:10.1542/peds.2015-1914.(2016). Pediatrics, 137(4), 
10.1542/peds.2016-0017. Epub 2016 Mar 31.  
 

 

 

 

 

 

Outcome Measures: 

Vitals: Heart rate, Blood pressure, Respiratory Rate, Oxygen Saturation  

Oxygen Support (Nasal Cannula, Vapotherm, CPAP, BiPAP, Intubation)  

Medications administered  

Emergency Center Length of Stay  

Hospital Length of Stay  

Laboratory Evaluation  

Disposition: Discharge, admission to floor, admission to ICU  

Admission and Discharge diagnoses  

Respiratory Scores  



Disclaimer  

Clinical Pathways are intended to assist physicians, physician assistants, nurse practitioners 
and other health care providers in clinical decision-making by describing a range of generally 
acceptable approaches for the diagnosis, management, or prevention of specific diseases or 
conditions. The ultimate judgment regarding care of a particular patient must be made by the 
physician in light of the individual circumstances presented by the patient.  

The information and guidelines are provided "AS IS" without warranty, express or implied, and 
Johns Hopkins All Children’s Hospital, Inc. hereby excludes all implied warranties of 
merchantability and fitness for a particular use or purpose with respect to the information. Johns 
Hopkins All Children’s Hospital, Inc. shall not be liable for direct, indirect, special, incidental or 
consequential damages related to the user's decision to use the information contained herein.  
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APPENDIX I: 

High Flow Nasal Cannula (HFNC) Therapy for Patients with 
Bronchiolitis on Pediatric Ward 

 

Inclusion:  
-Age >1 mo and <2 years 
-Clinical Diagnosis of Bronchiolitis 
 

Exclusion:  
-Unrepaired Congenital Heart Disease with Mixing Lesion 
-Repaired Congenital Heart Disease with Residual Mixing Lesion  
-Chronic Lung Disease and Prematurity (Hx of ≤ 34 weeks GA) not corrected to term  
-Home oxygen therapy 
-Neuromuscular disease  
-Congenital Diaphragmatic Hernia 
*At the discretion of the physician: 
- certain immunodeficiencies (SCID) or anatomic airway defects (laryngeal web, choanal 
atresia, tracheal stenosis, subglottic stenosis) 
 
Guidelines for use:  
-Use VAPOTHERM (non-ICU) order set in choosing nasal cannula size and settings (prong 
diameter should be half of nostril)  
-Flow rate is determined by age and weight. Therapeutic doses of flow rate are maximally 
achieved between 1.5-2 liters/kg/min. Suggested initial settings to be started in the ER or floor 
and patients:  

• 1-6 months of age = max 8 L/m, 50%  
• 6-12 months of age = max 10 L/m, 50% 
• 12-24 months of age = max 12 L/m, 50% 

- After admission, PO nutrition may be considered if there is clinical improvement & adequate 
suck-swallowing mechanics at the discretion of the physician provider.  
- Place patient on continuous pulse ox  
- Vitals at least q 4 hours  
- Bronchiolitis Severity Score to be assessed q2 hours for 12 hours, then spaced to q4 hours to 
follow during HFNC use. 
 
Guidelines for weaning:  
-Once child has shown clinical stability or improvement, wean flow by 2 L/m if q4h 

- For patients 1 -6 months, RR <60 
- For patients 6 mo-12 mo, RR <55 
- For patients 12 mo-24 mo, RR <45 

-Concurrently with Flow weans described above, wean FiO2 to goal of 21% as tolerated to 
maintain target FiO2 >90%. 



-Encourage wean of Flow and FiO2 at the same time or independently. One type of wean does 
not preclude the other. 
 
When to consider consultation for transfer to PICU:  
-Persistent increased work of breathing noted by abdominal breathing, retractions, or head-
bobbing despite max flow rate described above applied for 60-90 minutes. 
-Persistent tachycardia despite treatment of fever, volume resuscitation, and maximum flow rate 
for age described above. 
-Persistent hypoxia (SaO2 <90%) despite application of FiO2 at 50% via floor careplan 
described above.  
-Persistent Hypercapnia noted on arterial or capillary blood gas, pCO2 > 60 
-Persistent Metabolic or respiratory acidosis noted on arterial or capillary blood gas pH <7.3 
-Altered mental status or declining GCS. 
-Persistent apnea spells resulting in hypoxia (SaO2 <90%) or bradycardia for age. 
 
When to order / call in a PICU consultation: 
- If at maximal flow rate for age for >12 hours with inability to successfully wean 
- If a PICU consultation is placed, a CXR, blood gas, and hospitalist attending evaluation can be 
completed / ordered to assist in thorough evaluation. 
 
Disclaimer: *If at any point a patient has acute changes, then a Rapid Response or Code Blue 
can be called at the discretion of the general floor team and/or hospitalist 
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