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Objectives

 Discuss guidelines for inpatient management of status asthmaticus
 Recognize variability in asthma scoring tools, asthma pathways and 

mode of medication delivery

 Understand interactions of therapies/ medications provided 

 Discuss how to improve transitions of care for patients with asthma
 Identify discharge criteria

 Assess ability to use home going medications

 Discuss inpatient asthma education
 List what areas of education should be provided

 Describe 1 new tool to augment asthma education



Inpatient Management
>6.1 MILLION CHILDREN IN US HAVE ASTHMA
135,000 HOSPITALIZATIONS/ YEAR 

HASEGAWA K ET AL. CHILDHOOD ASTHMA HOSPITALIZATIONS IN THE UNITED STATES, 20000-2009. J PEDIATR 2013; 163: 
1127



Case

 Kevin – 5 year old male with mild persistent asthma on fluticasone 
propionate HFA
 Ran out of controller two weeks ago 

 Played with friend’s cat 

 Increased WOB, wheezing and coughing
 No fever, hives or angioedema

 30 kg

 Call PCP







Case-Home Plan #1

 Get away from cat 
 Give albuterol now- Staring at 2.5 mg or 4 puffs

 Nebulized- 2.5 to 5 mg
 Dose 0.15 mg/kg to 0.3 mg/kg

 Inhaler with spacer- 4-8 puffs
 Dose ¼-1/3 puff/kg (2-8 puffs)

 Give albuterol second time in 20 minutes if needed 
 then q4-6 hours PRN 

 May give fluticasone propionate HFA 4x home dose
 Doubled not effective, this is not proven either 





Case- ED

 After 2nd albuterol patient still in respiratory distress, now with 
retractions

 PCP recommended emergency care

 In triage: RR 35 HR 130 Pox 92%
 Suprasternal and subcostal retractions, decreased AE, inspiratory 

and expiratory wheezing, dyspneic with sentences 



Examples of Asthma Scoring

 Certain tools can help with deciding to admit (PASS)
 Interrater differences

 Eggink et al shows insufficient validity and reliability

 No auscultation, dyspnea not asthma 

 Modified hospital to hospital 



Figure 1. *If asymmetric findings between the right and left lungs, the most severe side is rated. Reprinted from The Journal of 
Pediatrics, Vol. 137, Issue 6. Chalut DS, Ducharme FM, Davis GM. The Preschool Respiratory Assessment Measure (PRAM): A 
responsive ...

Francine M. Ducharme,  Dominic Chalut,  Laurie Plotnick,  Cheryl Savdie,  Denise Kudirka,  Xun Zhang,  Linyan Meng,  David 
McGillivray

The Pediatric Respiratory Assessment Measure: A Valid Clinical Score for Assessing Acute Asthma Severity from 
Toddlers to Teenagers

The Journal of Pediatrics, Volume 152, Issue 4, 2008, 476–480.e1

http://dx.doi.org/10.1016/j.jpeds.2007.08.034

Pediatric Asthma Severity Score



Smith SR, Baty JD, Hodge D 3rd. Validation of the pulmonary score: an asthma 
severity score for children. Acad Emerg Med. 2002 Feb;9(2):99-104. 

https://portal.beaumont.edu/pubmed/,DanaInfo=www.ncbi.nlm.nih.gov,SSL+11825832








Coticosteroids

 Can be given oral (preferred), intravenously or intramuscularly 
 Prednisone, prednisolone, methylprednisolone, dexamethasone
 Dexamethasone 0.6 mg/kg for 2 doses 
 Using double of the ICS dose not recommended 
 Reverses desensitization and downregulation of beta receptors

 Improves effect of bronchodilation of SABA  



Putative intracellular mechanisms for interaction between 
β agonists and corticosteroids. 

D R Taylor, and R J Hancox Thorax 2000;55:595-602

Copyright © BMJ Publishing Group Ltd & British Thoracic Society. All rights reserved.



Care pathway example

 Seattle Children’s
 Nebulizer and Inhaler 



SABA Delivery

Nebulizer
 Can administer with oxygen

 Can add ipratroprium

 Do not need to coordinate 
breaths

Inhaler with spacer
 Faster to use

 Precise medication delivery

 No power source

 No reliance on machine 



Case- Admission

 Kevin’s work of breathing and wheezing improve but still present
 Ipratropium given appropriately 

 Plan for admission



Admission Criteria

 Illness severity
 Frequency of albuterol more often than q4h

 Oxygen requirement/low oxygen saturation on pulse oximetry after 1 hour

 Increased risk
 Severe explosive 

 Poor adherence 

 Frequent SABA at home

 Social concerns
 Difficulty with transportation

 Concerns for appropriate medical care at home



Inpatient Management

 Inhaled short-acting selective beta-2 adrenergic agonists (SABA) 
 Systemic glucocorticoids
 Oxygen
 Asthma education
 Controllers



Admit to 
Hospital 



Administration of SABA

 Albuterol 
 Nebulizer

 <30kg= 2.5 mg

 >30kg= 5 mg 

 MDI with spacer 
 Skill to use

 Dose: 4 (2.5)-8 (5) puffs 

 Bronchodilation and Vasodilation
 Nebulized with oxygen at 6-8 L/min

 V/Q mismatch 



V/Q Mismatch
 Matched

 Increased blood flow to 
better ventilated areas

 Decreased blood flow to 
obstructed alveoli 

 After albuterol, vasodilation 
to obstructed alveoli

 http://www.derangedphysiol
ogy.com/php/Respiratory-
failure-and-mechanical-
ventilation/images/

http://www.derangedphysiology.com/php/Respiratory-failure-and-mechanical-ventilation/images/


Oxygen Saturation Monitoring 

 Check 5-10 minutes after changing flow rate
 Prior to SABA
 While sleeping 



Frequency of SABA

 Based on severity or asthma score
 PRAM, PIS, PS, RAD

 Institutional clinical pathways
 Improve length of stay and hospital costs

 Every 2-4 or 6 hours consistently given
 Space as tolerated, do not discontinue 



Case- Admitted

 Friend who had cat watches Kevin while mom takes a break
 Mom comes back smelling like cigarettes

 Kevin starts coughing and wheezing again with increased distress 
not improved with PRN albuterol with start of symptoms 

 Pox now at 88% 



When to worry

Worsening hypoxia

Chest pain 

Absence of breath sounds on one side 



Continuous SABA

 Dose 0.5 mg/kg (adults 10-15 mg/hour) 
 Use if requiring SABA more than q2h 
 Monitor for hypokalemia, hypomagnesemia, hypophosphatemia 
 Lactic acidosis, hyperglycemia 
 Tachycardia, anxiety 



Supplemental Oxygen

 Clinical Protocol from Cincinnati via Uptodate
 ≥94 percent – Decrease the flow rate by one-quarter L/minute for 

children who weigh <15 kg and by one-half L/minute for children who 
weigh ≥15 kg

 ≤90 percent – Increase the flow rate to achieve a saturation of 91 to 94 
percent

 91 to 94 percent – Continue the same flow rate

 Nasal cannula or ventimask
 Ventilation-perfusion mismatch after SABA up to 30 minutes 



Magnesium Sulfate

 When not responding to albuterol 
 Usually in ED or PICU 
 Dose: 50 mg/kg IV
 Hypotension 



Epinephrine Subcutaneous

 Anaphylaxis
 Dose 0.01 mg/kg 
 Use with severe explosive asthma 

 IM pens for home 

 Tachycardia/arrhythmia 



Other medications

 Terbutaline (systemic beta agonist)
 Aminophylline (methlxantines)
 Ipratropium bromide

 Leukotriene receptor antagonists not given during exacerbation 



Chest Xray

 Acute worsening
 Atelectasis, pneumothorax

 Pneumomediastinum, pneumonia

 Not responding appropriately
 Vascular ring, foreign body



Chest Physiotherapy

 Not recommended

 Could be used for atelectasis 



Pulmonary Function 

 FEV1 assessed
 By spirometry or peak expiratory flow rate (PEFR)

 At admission, 15-20 minutes after SABA then daily 

 > 5 years old



http://www.derangedphysiology.com/php/Respiratory-failure-and-mechanical-
ventilation/images/flow-volume%20loop%20in%20obstructive%20lung%20disease.jpg



Case- Admission

 After intervention and removing triggers, Kevin improves

 He is weaning down on albuterol and tolerating food

 What is an appropriate dose for discharge?



Transition of Care



Discharge Criteria

 Mild respiratory scores
 No oxygen

 How long to monitor on room air? 

 SABA q4-6 hours 
 Access to home medications
 Ability to follow up 
 Asthma Education/ Action Plan 



Home Medications

 SABA q4-6 hours for 1-5 days *** 
 Corticosteroid
 Controller Medication 















Inhalers 







Peak Flow



Symptom identification

 Diary
 Close follow up with

 PCP

 Allergist/Pulmonologist 

 Identifying triggers 



Asthma Education



Information 

Function and use of medication

Pathophysiology of asthma

Issues in prevention and treatment of 
asthma 



Tools for Kids 

 https://iggyandtheinhalers.com
 http://www.cdc.gov/asthma/children.htm

https://iggyandtheinhalers.com/
http://www.cdc.gov/asthma/children.htm


Teach Back 

 Recommended by National Quality Forum and The Joint 
Commission to assess for and ensure understanding of discharge 
instructions with patients and their caregivers



Figure 1. “Teach-back” project intervention.
Kornburger C et al



Figure 2. “Teach-back” script card.
Kornburger C et al



The rub…

 Adherence for ICS 44-72% in studies
 Increased education with only small improvement
 Patient monitoring symptoms helps, some

 Diary

 Peak Flow 

 Self-management discussions help with 5.5 hours of patient contact

 Borreli et al 



Motivational Interviewing 

 Evidence-based approach of talking to people about change 
 Patient-centered to build motivation and adherence 
 OARS

 Open questions

 Affirmation

 Compassion

 Evocation (ideas from patient) 

 Borreli et al
 https://www.youtube.com/watch?v=lvxa64imMiY



Prochaska and DiClemente's Stage of Change Model
http://www.physio-pedia.com/File:Stages_of_change.png



Evocation 

 “If you were to take your medication consistently, what might be 
the best results you can imagine?” 

 “What worries you most about your asthma?” 
 “How does asthma stop you from doing the things you want to do?”
 Borreli et al 

 Riekhart et al performed pilot study with inner-city African-American 
adolescents with increased motivation.  Caregivers with reported 
improved asthma symptoms and adherence.  Adolescents did not 
report change.  No control .  Another study in the school system did 
improve reported symptoms 





Objectives

 Discuss guidelines for inpatient management of status asthmaticus
 Recognize variability in asthma scoring tools, asthma pathways and 

mode of medication delivery

 Understand types and interactions of therapies/ medications provided 

 Discuss how to improve transitions of care for patients with asthma
 Identify discharge criteria

 Assess ability to use home going medications

 Discuss inpatient asthma education
 List what areas of education should be provided

 Describe 1 new tool to augment asthma education
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