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Acute Respiratory Diseases In
Children



WHAT STARTS HERE CHANGES THE WORLD

Objectives

e Understand the significance of respiratory disease in
the pediatric patient

e Discuss the clinical presentation of the most common
respiratory diseases in the pediatric patient

e Review assessment and management of the pediatric
patient with respiratory disease
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The Pediatric Difference

Special Considerations:
Hand to mouth behavior increases risk of disease spread
Inability to “blow their nose” affecting secretion clearance
Obligate nose breather until approx 6 months

Smaller airways
Dependent on adult caregiver choices such as passive

smoke exposure
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Respiratory llinesses in Children

Acute URI
Pneumonia
Bronchiolitis
Asthma
Croup

Bronchopulmonary Dysplasia
Cystic Fibrosis
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Bronchiolitis: Epidemiology

e Less than 2 yrs old Common Causes

e Peaks in fall/winter RSV

e Most common cause of Rhinovirus
hospitalization in young Parainfluenza virus
children Human metapneumovirus

e Noninvasive respiratory Influenza virus
support (eg HFNC) have Adenovirus
reduced need for Coronavirus

Intubation
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Bronchiolitis: Clinical Features

e Affects children <2

e URI precedes lower
respiratory symptoms

e Peak severity day 3-5

Presentation
Cough
Increased respiratory rate
Retractions
Wheezing and/or crackles
Nasal congestion



¥ Traay e Asrtin

0 Pty | Pginty 1 Ppiniy 1 Painty
taanitery Rate
« Jrriache; F1 4] £158 1]
FEHELY 1] 558 il
Tiwn o 144 s
A of the lnlmwrng
Revactions [ Saboostl o nercnsal rmf mwwm ":"LL SRRIRAR, LAt S
g " supriiternil, wpr il o Adial
[FEEr RS 1 of st Bl 3 il e Pl
Dyagpass | vocalisbion and | dilficulty heedieg, decrarwed | dilculty fnsding, decrsmed hz"‘x m::""
atisly Al o ajiiaion | sealaston o aptiion i
Rermal brsining, Isgiratary whese oedy [greater | ingpiEory a0 sapirgiory wteess OR
Mololon | owhene | TP shen Ol | o endexintrywheese) | dminshed breaih ounds O8 hoth

WHAT STARTS HERE CHANGES THE WORLD




WHAT STARTS HERE CHANGES THE WORLD

Bronchiolitis: Pathogenesis

Necrosis and foss of
epithelium

e Viral infection affecting ¢
cells of terminal Inflamed tissue — R
bronchioles

e Edema, mucous and
sloughed epithelial cells
obstruct small airways

e Secondary bacterial
Infection is uncommon

Smooth muscle tightening
around bronchial tubes

Collapsed alveoli

Alveol over-inthved
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Bronchiolitis: Risk Factors

Congenital Environmental
Prematurity

Low birth weight
Age <12 weeks

Smoke exposure
Crowded household

Hx Bronchopulmonary Daycare

dysplasia Birth during peak season
Abnormal airway anatomy Higher altitude

Heart disease Air pollution

Neurologic disease
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Bronchiolitis: Best Practices

« Assess and address
hydration status-Oral route
preferred unless severe
respiratory distress

« Supplemental Oxygen if
desaturation

e Suction and reposition can
result in significant
Improvement

« HFNC for sig distress
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iherapy in pediatric patients
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Bronchiolitis: Evidence-Based Care

American Academy of Pediatrics DOES NOT support routine
use of the following:

« Albuterol

« Hypertonic Saline

« Steroids

« Antibiotics

American Academy of Pediatrics DOES support:

« Supplemental Oxygen to keep sats >90%
« Use of Non-invasive Respiratory Support



Asthma: Epidemiology

e Approx 4.5 million children affected
e Male>Female
e Hispanic and Black children are affected at a

disproportionately higher rate than non-Hispanic
White children
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Asthma: Epidemiology

Rate (per 10,000) of Asthma Emergency Department Visits by Age Group (2019)

e 38% of children with
asthma will report an 150
annual exacerbation

e 63% will occurinage <5 |

e Approx 50% are poorly 5™
controlled :

e Estimated 1 million annual |
ED visits ?

e >14 million missed school I . I
days per year . -

All Ages  Adult Child 5=1 18-34  35-b4
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Asthma: Pathogenesis

e Triggering agent/event
o Viral illness
o Allergen
o Cold induced
o Exercise Induced
e Immune system dysregulation
e Airway inflammation
e Bronchoconstriction



Asthma: Clinical Features

Wheezing

SOB

Cough

Chest Tightness
Tachypnea
Retractions

Agitation/Restlessness
Activity Intolerance
Dec Breath Sounds
Hypoxia

Accessory Muscle Use
Cyanosis



Asthma: Best Practices

« Address Bronchospasm
— Bronchodilators
* Reduce Airway Inflammation
— Corticosteroids
« Supplemental Oxygen if needed
— Sats >90%
* Non-Invasive Respiratory support as needed
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Medications for the emergency department management of asthma exacerbations

Medication name Route Typical dose Typical maximum
dose

Primary medications
Albuterol sulfate HEFA 4-8 puffs
Nebulized 2.5-5mg

Continuous 5-20 mg/hour

[pratropium bromide  HFA 4-8 puffs

Nebulized 0.25-0.5 mg 1.5 mg/hour
Dexamethasone PO, IV.IM 0.6 mg/kg 16 mg
Prednisone PO 2 mg/kg 60 mg

Prednisolone PO 2mg/keg 60 mg
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Medications for the emergency department management of asthma exacerbations

Medication name Route Typical dose Typical maximum
dose
Secondary
medications
Magnesium sulfate v 25-75 mg/kg 2g
Epinephrine IV, IM 0.01 mg/kg 1 mg
Terbutaline SC 250 mcg /dose

=12 years 10 mcg/kg/dose every 15 minutes for 2 doses

>12 years 0.25 mg/dose every 15 minutes for 2 doses

IV 2-10 mcg/kg loading dose followed by infusion 0.1-0.4 3 meg/kg/min
meg/kg/min

Ketamine IV 2 mg/kg loading dose followed by 20-60 mcg/kg/min
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Asthma: Evidence-Based Care

« Goal to reduce obstruction to airflow and improve gas
exchange in acute settin _ _

. ﬁan provide “back to back” bronchodilator g 20min x 1

our

 [|pratropium indicated for significant exacerbation

« Based on severity of presentation and/or response to
Initial treatment consider:
— Terbutaline
— Magnesium Sulfate
— Non-invasive Respiratory Support
— Ketamine
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PAS component score () 1 2 3
Respiratory rate
6 months to 2 years <30 31-45 46-6() =6()
2-3 years 18-26 27-34 35-39 =40
4-5 years 16-24 25-30 31-35 =36
6-12 years 14-20 21-26 27-30 =3l
=12 years 12-18 19-23 24-27 =28
Oxygen saturation =08% on room air 95-97% on room air 90-94% on room air <90% on room air or on
any oxygen
Auscultation Normal breath sounds End-expiratory wheezing  Expiratory wheezing Inspiratory and expiratory
with good aeration only wheezing to diminished
throughout breath sounds
Retractions None Intercostal Intercostal and substernal  Intercostal, substernal,
and supraclavicular
Dyspnea Speaks in complete Speaks in short sentences, Speaks in partial Speaks in single words;

sentences coos, and babbles sentences, short cry short phrases/grunting
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Asthma Classification

Symptoms =5 years of age =5 years of age
Exercise PEF or PEF
Baytime Nighttime tolerance FEV1 | variability
=
: ntammlll i | =2 perweek “:ﬂp;' E’i:ﬂ:ﬂ =80% | <20%
Mild =2 per week, =2 per Exercise RO, 20%-
persistent but <1 per day monkh symptoms 30%
. Frequent
Maoderate Diaily =1 per b 60%-
persistent symptoms week E;I:FT;‘; 80% S
Frequent Exercise
sl'illlﬂ c:“:;“ﬁt::ﬁ" night sevaraly = B80% =30%
persisiont ymp symptoms limited
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Metered dose
inhaler
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Croup: Epidemiology

e 6mMo-3 yrs Symptoms

« Fall/early winter  Rhinorrhea
* Incidence 3-5% per year Congestion
« Parainfluenza MC viral cause e Fever

* Boys > qirls « Hoarse Voice
« > 350,000 ED visits per yr « Barky Cough
o Stridor

 Retractions



Croup: Pathophysiology

* Viral upper airway
Infection

* Narrowing of Subglottic
alrway

« Steeple sign on CXR

* Fixed obstruction at rigid
cricothyroid ring

 Dynamic obstruction with
crying or agitation
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Croup: Best Practices

Mild Croup:

* Barky Cough

 No stridor at rest

* No stridor with agitation
e Normal or mild inc WOB

Treatment:
e Dexamethasone
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Croup: Best Practices

Moderate Croup:

« Barky cough

* No stridor at rest

« Stridor with agitation
* Mild inc WOB

Treatment:

« Dexamethasone
« ED observation 4 hours



Croup: Best Practices

Severe Croup:

* Barky cough
e Stridor at rest
 Significant inc WOB

Treatment:

e Dexamethasone
 Racemic Epinephrine 1:1000 5 ml Neb
e ED Observation 4 hours



Croup: Best Practices

* All croup patients receive Dexamethasone

 Racemic Epi nebulized for stridor as indicated

* Oxygen for sats<90%

« Treat fever with Antipyretics

« Avoid painful procedures and keep a calm
atmosphere



Croup:Evidence-Based Care

No evidence to support:

. Saline nebs
. Multiple doses of steroid
. Parenteral administration of steroid vs oral



Questions
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