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Objectives

based practice
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« Describe physiology of infants and children with respiratory
illnesses and common respiratory emergencies in the
I acute/primary care setting.

+ Describe current diagnosis and management for common
respiratory emergencies/illnesses including current evidence
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Physiologic differences

Infants and young children
+ Obligatory nose breathers
* Large tongue

* Epiglottis is longer and
more flaccid than the adult

+ Small upper airway
* Small lower airways
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Older Children

» Enlarged tonsils and
adenoidal tissues

+ Cricoid ring is the narrowest

portion of the upper airway
(FB)
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Upper airway

National Association of
Pediatric Nurse Pracfifioners-

Soft palate
Palatine tonsil

Vocal fold
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Hard
palate

Epiglottis

Esophagus
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Lower Airway
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Pediatric Assessment Triangle

To rapidly determine the severity of a child's illness.

- Appearance
+ Tone

« Intractability
+ Consolable
+ Look or gaze

+ Speech or cry
+ Breathing

+ Nasal flaring

* Retractions

+ Abnormal airway sounds

«+ Position of Comfort

+ Altered respiratory rate
« Circulation

« Pallor

+ Mottling

+ Cyanosis

fatric Nurs
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Upper airway diseases

* Inspiratory Stridor
« Hallmark sign of upper airway obstruction
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Clinical Evaluation

General Appearance

» Color/02 sat

* Presence of audible stridor

« Retractions

» Decreased breath sounds

« Other, including dyspnea, dysphagia, drooling

Case study 1

* 15 month old with respiratory distress
* Previously well - URI for 2 days

« Distress at home with noisy breathing with barky cough and
suprasternal retractions

« Stridor at rest, (stridulous)
« Alert, but upset
«02sat92%

« Hoarse voice

* Temp 101 rectally

Common Differential Diagnosis

« Epiglottitis

* Croup

« Bacterial tracheaitis

« Aspiration of foreign body
* Retropharyngeal abscess
« Peritonsillar abscess

Epiglottitis

« Life threatening bacterial infection
« Inflammation and swelling of epiglottis and surrounding tissue

« Significant decrease in incidence since the introduction of Hib
vaccine (Fleischer, 2000)

« Other causative agents include

« Streptococcus pneumoniae

« Staphylococcus

« Streptococcus pyogenes (group A)
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Epiglottitis

« Increase use of radiographs due to infrequency of disease.
« Enlarged, indistinct epiglottis on lateral film (“thumb sign”)
» Occurs most frequently in children age 2-7 years,

« Acute onset of hyperpyrexia, with distress, dysphagia, and
drooling

« Blood culture will be positive in 80-90% of cases
» CBC increased WBC with a left shift

Epiglottitis
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Epiglottitis Plan/Management
« Immediate transport to hospital
» Airway management
* Position of comfort

* Keep patient calm
+ Family will need prophylaxis with Rifampin
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Croup Management
* Subglottic region is mostly affected * Mild (no stridor at rest)
+ Viral most commonly caused by Parainfluenza 1,2,3; * Treat with cool mist therapy, minimal disturbance, hydration
I adenovirus, RSV, influenza, but can see Group A strep as a I and antipyretics
cause. « Consider Oral Steroids

» Usually seen in the late fall and winter

+ Children ages 3mo-3 years most common.
* Gradual onset of symptoms

« Stridor and barking cough after mild URI

National Association of

« Dexamethasone 0.6mg/kg IM or PO once (max of 10mg)

« Prednisone or prednisolone may be adequate but should be
administered for several days due to the shorter half life.

National Association ef
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Management

« Moderate to Severe (Stridor at rest)

« Consider use of epinephrine plus corticosteroids (if more than 2
Racemic Epinephrine treatments are required, generally these
kids get admitted.

« Also, consider hospitalization for dehydration, fatigue,
increasing respiratory rate, retractions, nasal flaring, and use of
accessory muscles that do not improve with treatment or recur
after treatment

National Associa
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I 3-5 ml of NS) or nebulized L-epinephrine (5 ml of

Use of Racemic or L-epinephrine

* Nebulized racemic epinephrine (0.5ml of 2.25%
in
1:1000 solution)
« Lasts approximately 2 hours
* May have rebound effect
* Mucosal vasodilatation
« Dyspnea
« Observe for 2-3 hours after administration
« If 2 or more treatments are required,
hospitalization is indicated
(evidence-based practice-
www.albertadoctors.org)
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Differential Diagnosis

« If child fails to respond, consider airway radiographs, ENT
consult, CT of the soft tissues of the neck

» Retropharyngeal abscess, bacterial tracheitis, subglottic
stenosis, epiglottitis, or foreign body.

B e e S ) empresens S
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Retropharyngeal Abscess Clinical Presentation
+ Occurs in children less than 5 years + High fever (39°C, 102.2°F)
+ Tissues at the back of throat for this age group allow for « Muffled voice
{g:gﬁtlon of pus-filled space behind the back of the - Difficulty swallowing
« May be during or immediately following a bacterial sore * Drooling
throat. « Stridor (50% of children)
» Group A strep
* S. Aureus

Tomwursy
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Diagnosis

+ Obtain lateral neck films

« Swelling of prevertebral soft tissue at the level of
I pharynx

» Normal epiglottis and aryepiglottic folds

+ Consult ENT if concerned
« CT scan (not done as much)

» Soft tissue swelling

» May see presence of free air
» CBC and Throat culture

Normal Airway

e N o Tonwandy
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Abnormal Airway Films Management
* Generally admitted to ENT
» Admission to hospital for IV antibiotics
I I + Unasyn (Ampicillin-Sulbactram)-50mg/kg per dose every 6 hours
Vor

National Association of awan
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« Clindamycin (13mg/kg per dose every 8 hours IV
« Severe cases may require

max daily dose 2-4 grams) or

» Vancomycin (40 mg to 60 mg/kg per day divided into 3-4 doses,

» Linezolid (<12 yrs.: 30 mg /kg per day divided in 3 doses; > 12
yrs:20 mg/kg per day in 2 doses, max daily dose is 1200 mg)
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What is your diagnosis? Case Progression
. CI’OUp + Diagnosis
» Croup
I + Management Plan
» Racemic epi

Tomwursy

+ PO decadron
» Watch
+ Re-evaluation

« After 2-3 hours patient improved went home with croup
instructions

Torwarcy
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Case Study 2

* 13-year-old with history of noisy breathing, hoarse voice,
I no fever, mild sore throat

« Complaint of pain in throat with coughing
« “like there is something” caught in his throat

* Presents today with audible stridor, difficulty swallowing
but still no fever

» 02 sat 95 % on room air

« Bacterial tracheitis

« Epiglottitis

() puoninsoinionst . Siomuand

I « Peritonsillar abscess

What are your differential diagnosis?

31 32
Bacterial Tracheitis Bacterial Tracheitis
* Pediatric emergency .
- Inspiratory stridor : Tyf\’(':ari : Ne‘g:jrer
. . ) « You .
« High fever, toxic appearing . Acutegonset « Associated with croup

+ Copious purulent secretions
« Infection

« Streptococcus species

« Staphylococcus species

* H. flu

National Association of oA
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« Severe stridor

« Membranes requires
stripping, prolonged
intubation and
intensive care

* Risk of sudden
obstruction

Naticnal Association of ran
@ Pedialric Nurse Pracfifioners onmarsy

from influenza A,
others

« “severe sore throat”
« Relatively easy

membrane to remove

« Short intubation and

ICU time

« Low complication rate
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Airway Films

Mational Association of

Management

* ENT consult

I « Prepare for OR

« IV antibiotics

National Association of
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Case Progression

* Membrane noted on airway film

+ Consulted ENT

* Flexible bronchoscopy in ED revealed membrane

. I\'{] antibiotics - Unasyn 50-75 mg/kg/dose was started in
the ED

* Throat culture positive for Group A Strep
+ Patient went to OR

Case 3
HandP Differential Diagnosis
+ 2-year-old boy in good  + Croup
health o « Foreign body
. zound playing in the « Epiglottitis
en
« Sudden onset of stridor, zggzcég?aryngeal

trouble swallowing ot
Pulse 140, RR 30-40
+ Anxious, drooling

&)

What do you want to do?

» Get an airway film

National Association of
Pediatric Nurse Praciifioners
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Foreign Body Obstruction
* Occurs most commonly in children less than 5 years of age.

» Common agents hot dogs, candy, peanuts, grapes, balloons, and
other small objects

(disc batteries, coins, marbles)

39
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Symptoms

* Mild (cough only)
« Severe (upper airway obstruction)

« Afebrile with sudden onset of symptoms, suspicion
should be high

*>50% of cases have no history of foreign body
ingestion or choking spell

Tomwursy

Presentation/management

+ Partial obstruction
 X-rays
+ Anteroposterior and lateral views of upper airway

« Inspiratory and expiratory chest films with bilateral decubitus
films

» Most FB are radiolucent, fewer than 20% are radiopaque
« Air trapping seen most often on CXR
» May need flexible bronchoscopy if patient is stable

Torwarcy
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Foreign Body in Airway

Incomplete Obstruction

* Provide supplemental oxygen
* Allow a position of comfort

I + Avoid noxious stimuli

* ENT consult

« Arrange for controlled airway evaluation in the
operating room

National Assaciation of onmand
e Pediatric Nurse Practitioners prwary
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Lower Respiratory Diseases Differential Diagnosis in Wheezing
+ Hallmark of lower airway obstruction is cough, » Anaphylaxis * Foreign Body
» wheezing « Asthma Aspiration
I + and a prolonged expiratory phase I * Aspiration * Immotile Cilia
« Bronchiolitis » Mediastinal Masses
« BPD * Pneumonia
« CHF « Vascular rings
« CF

National Association of oo

* Extrinsic Airway
Obstruction

National Association of ommand
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Infant with Retractions

Mational Associa
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Case Study 4

+ 8-month-old girl
* Poor appetite, poor fluid intake
I * B/P 92/78, HR 160, RR 70, Temp 102, O2 sat 89% on RA
« Retractions and nasal flaring
* Rales and wheezing bilaterally
» No improvement after an albuterol treatment

Ruwary
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Differential
Diagnosis?
I Asthma

Bronchiolitis
Pneumonia

© e

Fomary

Bronchiolitis Fast Facts

« Bronchiolitis is the leading cause of hospitalizations for infants under the
age of 1 year

+ $730 million-Annual cost of hospitalization for bronchiolitis in the US

- Acute inflammation, edema, necrosis of the epithelial cells lining the small
airways, which causes increased mucus production and bronchospasm.

+ Occurs in infants under the age of 2
* Most commonly caused by a viral lower respiratory tract infections

49

Risk Factors for Severe Disease

« Age <12 weeks
« Chronic lung disease ( including BPD)

I « Hemodynamically significant congenital heart disease
« Premature birth, particularly under 32 weeks

» Neuromuscular disorders

« Immunodeficiency

* Radiographic or lab studies should not be obtained routinely as part of
the PCP assessment

National Association of
Pediatric Nurse Pracfifioners
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HPE (History and Physical Exam) red flags

» Apnea ( observed or reported)

« Severe respiratory distress ( grunting, nasal flaring, marked
retractions or a respiratory rate (RR) >60 breaths a minute)

* Requiring >2L O2 to maintain O2 sat >90%
« Ill Appearance
« Central Cyanosis

« Inadequate oral intake (less than 505 of normal feeds) or urine
output with moderate to severe clinical dehydration

National Association of
Pedialric Nurse Pracfifioners
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When to refer to the ED

Consider possible referral to the ED if any of the following are
present:

+ Clinical dehydration

« Difficulty with breastfeeding or inadequate oral fluid intake 50-
75% of usual volume, taking into account of risk factors and
using clinical judgement

* Persistent O2sat< 90% when breathing room air

Rowward

PCP Management what not to do:

* PCP should not administer
« Albuterol, corticosteroids, hypertonic saline or inhaled Epinephrine
« Antibacterial medications ( unless there is a concomitant bacterial
infection or a very strong suspicion of one
« Chest physiotherapy.

» At home smaller more frequent feeds can be helpful

» Suctioning with a bulb suction or nose Freda, using normal
saline can help thin secretions.

Ruwary
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Definition of Asthma

«Intermittent, reversible obstructive airway
I disease
*Recurrent episodes of wheezing, dyspnea,
chest tightness and cough

Signs 0 1 2 3
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Emergency/urgent care Asthma Management

« Mild Pram 0-3
« Albuterol MDI & Spacer < 15kg: 4 puffs > 15kg: 8 puffs » +/- Dexamethasone
+ Moderate Pram 4-7
« 3 Albuterol MDI  Dexamethasone
« Severe Pram >8
+ +3BTB Albuterol MDI - Dexamethasone * IV placement + NS bolus + Magnesium Sulfate bolus  MIVF after bolus

+ Medications given in the ED
Albuterol and Atrovent (use MDI when possible unless i i pi failure or need for albuterol) +
Dexamethasone 0.6mg/kg (max 10mg) PO/IV/IM +
Magnesium Sulfate 50mg/kg (max 2gm) IV

+ Medication for D/C
< 15kg: + Albuterol MDI & Spacer 4 puffs (Q4hr x 24 hrs. then Q6 hrs. prn) «
Dexamethasone 6mg PO (36 hrs. after initial dose)
> 15kg: * Albuterol MDI & Spacer 6 puffs (Q4hr x 24 hrs. then Q6 hrs. prn)
Dexamethasone 10mg PO (36 hrs. after initial dose)

**Re-assess patient with each PRAM score to verify response is consistent with diagnosis of asthma/reactive airway disease.

National Association of
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| Sy

Community Acquired Pneumonia

Define as:

distinguished by acquired (nosocomial) pneumonia.”

pneumonia-in-children-outpatient)

National Associ
Pediatric Nurs

“An acute infection of the pulmonary parenchyma in a patient
who has acquired an infection in the community as

(http:www.uptodate.com/contents/community-acquired-
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Viral Presentation

+ Develops over several days
+ URI infection for several days
I « Diffuse findings on exam
» Cough
» Low grade fever
* Lack of toxic appearance

Should not be treated with antibiotics

Rowward

Common Etiologies of Pneumonia

* Age « Viral
« Birth -2 weeks * CMV, HSV, rubella
« RSV, adenovirus,
+ 2 weeks-2 mo. Infllienza,

EBV, parainfluenza

RSV, parainfluenza,

+ 2mo-3year T
adenovirus, Influenza,
EBV

* 3-12year

Influenza, adenovirus,
parainfluenza, EBV

Influenza, adenovirus,

« 13-19years €
parainfluenza, EBV

10
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Bacterial Presentation

+ Abrupt onset
+ Contact with other children who are sick
I « High fever with chills
+ Increased respiratory rate
» Wet-sounding cough
+ Tired, less active, decreased appetite
* Chest or abdominal pain

When to treat?

Fever and focal respiratory signs
+ Crackles and/or

I « Abnormal or decreased breath sound
OR

+ X-ray findings consistent with pneumonia

) s
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Clinical Practice Guideline

Admission Recommendations, 90 days-18 years

Criteria include:

I 1. Hypoxia (room air O2 saturation <91%)

2. Severe dehydration or moderate dehydration with

failed IV therapy

3. Complicated disease - e.qg. significant pleural
effusion or respiratory distress

4. Failed outpatient antibiotic therapy

5. The clinician or caregiver has identified that it is
unsafe to discharge the patient.

Azithromycin/ Empiric treatment

pneumococcus suspected.

» Macrolide use is associated with selection of resistant
organisms.

« Significant pneumococcal resistance to macrolides exists.

» Macrolides are not recommended as empiric therapy when

Morita JY, Kahn E, Thompson T, et al. Impact of azithromycin on oropharyngeal carriage of group A
Streptococcus and nasopharyngeal carriage of macrolide-resistant Streptococcus pneumoniae. Pediatr Infect Dis
] 2000; 19:41-6. http://www.ncbi.nlm.nih.gov/pubmed/10643849
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Empiric Antibiotics for Inpatients

The IDSA/PIDS recommendations for inpatients are:

« Ampicillin or penicillin G: fully immunized infant or school-aged child
admitted to a hospital with lack of substantial high-level penicillin resjstance
for |nva5|)ve S. pneumoniae. (strong recommendation; moderate-quality
evidence

« Third-generation parenteral cephalosporin (ceftriaxone or cefotaxime):
hospitalized infants and children who are not fully immunized, in regions
with high-level penicillin resistance, or for infants and children with Tife-
threatening infection, including those with empyema. (weak
recommendation; moderate-quality evidence)

« Vancomycin or clindamycin: in addition to beta-lactam therapy if clinical,
laboratory, or imaging characteristics are consistent with infection caused by
S. aureus: {strong recommendation; Tow-quality evidence)

National Assoct
Pediatric Nurse Prac
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Management: Infants (>3 mo.)-preschool

« Supportive care. Consider influenza
testing/treatments during flu season as
indicated by the CDC guideline (Bradley et.al.,
CID 2011:53)

+ Outpatient: Amox 90mg/kg/day divided BID
or TID for 10 days (max 2 grams)

« PCN allergic: Cefdinir, Clindamycin,
Levofloxin

« Viral pathogens are reseonsible for
majority of disease ( RSV,
Adenovirus, rhinovirus,
parainfluenza, human
metapneumovirus, influenza)

Bacterial-Most common Strep
Pneumo, but consider Group A « Inpatient: Ampicillin 200mg/kg/day divided Q
strep and H.Flu 6hrs

i i « PCN allergy: Ceftriaxone 75 mg/kg/day,
Ellegvzgq': lg%ﬁl;rjgo(Bradley etal, clindamycgi¥1 or Levofloxacin arkalcay
. Bloodland sputum cultures: « Sever (concern for Staff) Ceftriaxone and
recommended in hospitalized Vancomycin
children
« 2) other testing: pulse oximetry
and CXRs are recommended in
hospitalized children

National Association of
Pedialri Nurse Practiioners G d

67

68

&)

Management School aged

*Same as previous slide with consideration of
Atypical Bacteria such as Mycoplasma or
Chlamydia pneumonia

» Diagnostic testing use NP PCR

+ Consider adding Azithromycin 10mg/kg day 1
followed by 5 mg /kg day 2-5)

Pediatric Nurss

B

Dosing of other antibiotics

PCN allergic:
« Ceftriaxone 50mg/kg/day IV/1V divided Q 12
« Clindamycin 40mg/kg/day IV/PO divided Q 6-8 hours
« Levofloxacin (IV/PO)
« Age 6mo-5yr: 20mg/kg/day divided Q 12
« Age 5yr-10yr: 16 mg/kg/day divided Q 12
« Age10+: 10mg/kg/day Q 24h, Max 750mg

National Associa
Pediatric Nurse P
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Diagnostic Testing for Outpatients

* Pulse oximetry

» Admission is indicated in a previously healthy child with CAP
and an oxygen saturation in room air of <90%, although some

would hospitalize children who have oxygen saturations as
high as 93%.

Brown L, Dannenberg B. Pulse oximetry in discharge decision making: a survey of emergency physicians. CJEM
2002; 4:388-93. http://www.ncbi.nlm.nih.gov/pubmed/17637155

&)

The IDSA/PIDS recommendations
Regarding pulse oximetry are:

* Pulse oximetry should be performed in all children with
pneumonia and suspected hypoxemia. The presence of hypoxia
should guide decisions regarding site of care and further
dia nosti)c testing. (strong recommendation; moderate-quality
evidence

» Hypoxemia is well established as a risk factor for poor outcome
in children and infants with systemic disease, especially
respiratory diseases. Oxygen saturation measurements provide
a simple, reliable, noninvasive estimate of arterial oxygenation

National Associa
Pediatric Nurse P
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The IDSA/PIDS recommendations for outpatients are:

« Antimicrobial therapy is NOT routinely required for preschool-aged
children with CAP, bécause viral pathdgens are responsible for
great majority of clinical disease. (strong recommendation; high-
quality evidence)

« Amoxicjllin; First-line therapy for previously healthy, appropriately
immunized infants, children, and adolescents for coverage of
Strtehptococcus pneumoniae, the most prominent invasivé bacterial
pathogen.

« Treatment courses of 10 days have been best studied, although
shorter courses may be just as effective, particularly for more mild
disease managed on an’outpatient basis. (strong récommendation;
moderate-quality evidence)

Atypical Recommendation

» Macrolide antibiotics should be prescribed for treatment of children
(primarily school-aged children and adolescents) evaluated inan |
outpatient settlng with findings compatible with' CAP caused by atypical
pathogens. (weak recommendation; moderate-quality evidence)

Outpatient Treatment of Suspected Atypical Pneumonia:

+ Evidence is weak and %uidelines are vague about macrolide use in well-
appearing children with suspected atypical pneumonia, leaving much to
clinician judgment

« In general, suggestions for macrolide use are:
« Use azithromycin in addition to beta-lactam therapy if atypical infection is a
consideration

. _Usfe at_zithromycin instead of beta-lactam if findings are characteristic of atypical
infection

| ool O G () puentaociyens onnaeiy
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Summary References

Pediatric assessment triangle

Rapid cardiopulmonary assessment

Support oxygenation

Determine upper vs. lower airway disease

Anatomy and physiology

Consider differential diagnosis

« Develop your plan of treatment

Be aware of the most current clinical practice guidelines
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