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Upper respiratory tract
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Definition

The upper respiratory tract (URT):
Nose, sinuses and the lacrimal sac

Nasopharynx

Mouth
Oropharynx (in continuity with the middle ear
via the Eustachian tube)

Larynx and laryngopharynx.



Features of the paediatric URT

»

— Smualler nares, easily occluded.

___— Long, floppy epiglottis vulnerable to swelling with .

— Larynx and glottis are higher in neck, increasing nsk

— Because fewer muscles are functional in airway. ti1s —_

T The large amounts of soft tissue and loosely —

Smaller nasopharynx, easily occluded dunng ———

infection. \

Lymph tissue (tonsils, adenoids) grows rapidly in
early childhood; atrophies after age 12.

Small oral cavity and large tongue increase risk of
obstruction.

resulting obstruction.

of aspiration,

Because thyroid, cricoid, and tracheal cartilages are
immature, they may easily collapse when neck is =
flexed.

———

less able to compensate for edema, spasm, and
trauma. =os o

anchored mucous membranes lining the airway
increase nsk of edema and obstruction




Epidemiology

In the UK, about one quarter of the
population visit their doctor every year due to
respiratory infections.

URTIs make up 95% of these infections.

Preschool children have six to eight URTIs
per year.



Etiology

Rhinovirus

Respiratory syncytial virus (RSV)
nfluenza virus A and B
Metapneumovirus

Parainfluenza virus

Adenovirus

Coronavirus




Common cold

Common colds are self-limiting viral

liInesses involving the nasal mucosa, and are
experienced annually by the majority of

Individuals.



Common cold

Clinical features Inflammation of the
nasal epithelium (rhinitis) leads to a
mucous or muco-purulent discharge
(coryza).

0 Sheezing

o Cough

0 Fever



‘ Common cold




Common cold

Treatment Is supportive
o Antipyretics

o Decongestants

o Saline irrigation

Analysis of the use of antibiotics for the
treatment of common colds shows no benefit
In comparison with placebo and an increase
In adverse events when antibiotics were
prescribed in children and (Arroll et al.,2005).



Rhinosinusitis

“Rhinosinusitis’: infection and inflammation of
the sinuses.

One in every 10 colds in children will go on to
cause sinus inflammation.

The infections are Initially viral in aetiology, but
the anatomy of the drainage means that bacteria
may cause secondary infections in the sinuses.

Acute rhinosinusitis should be considered when
URTI symptoms have exceeded 7-10 days



‘ Rhinosinusitis
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Rhinosinusitis

Clinical features

o Similar to the common cold (coryza, cough and
fever)

Older children and young adults may

experience facial “congestion™ or

“heaviness’ alongside focal pains.

The sinuses may be tender if gently
percussed.



Rhinosinusitis

Management

o Acute rhinosinusitis : nasal decongestants,
saline irrigation, antibiotics

2 Chronic rhinosinusitis Is less common In
children and there may be an indication for
adenoidectomy



‘ Rhinosinusitis

Pediatric Sinusitis

Concern for Sinusitis

3 Diagnostic Pathways

|
l

Persistent Symptoms Severe Symptoms Worsening Symptoms

Nasal congestion, Temp 2 39 and purulent Return of symptoms after

rhinorrhea, or cough for rhinorrhea = 3-4 days initial resolution

210 days, with no evidence New or recurrent fever

of improvement Increase in rhinorrhea or
cough

Treatment:

- Recommended antibiotic is Augmentin, duration of therapy 10-14 days

- In areas with high rate of penicillin resistant S.pneumoniae, recommend high dose 90mg /kg/day
divided BID (maximum 2 gm BID)

- Alternatives: Doxycycline, 3™ generation Cephalosporin + Clindamycin, Levofloxacin

- For Persistent Symptoms pathway, may offer additional 3 days observation off antibiotics option

DeMuri GP, Wald ER. Clinical Practice. Acute bacterial sinusitisinchildren. NEJM. 2012; 367(12): 1128-1134.
Chow AW, Benninger MS, et al. IDSA clinical practice guideline for acute bacterial rhinosinusitis in children and adults. Clin Infect Disease 2012;
54(8):e72-e112.




Pharyngitis

Inflammation of the pharynx is predominantly
viral in aetiology and may coexist as a
common pathology in many URTIs (such as a
cold and a sore throat).

Posterior pharyngeal wall inflammation is
observed on depression of the tongue.

Treatment Is supportive with analgesia (oral
syrups and topical local anaesthetic sprays)
and antipyretics.



‘ Acute tonsillitis

= Waldeyer's ring of
lymphoid tissue includes
the tonsils, adenoids and
lymphoid aggregates in
the pharynx, at the base
of the tongue and in the
pharyngeal walls.

Lymph to upper deep cervical
and retropharyngeal nodes

Pharyngeal tonsil

Eustachian

(Gerlach’s) tonsil
Lateral band

5@ Lymphocytes @PFFeS
%t .4 intopharynx M

Lymph to
jugulodigastric
; lymph nodes
Lingual tonsils

Lymph to deep cervical
B (spinal accessory) lymph nodes

Copyright @2006 by The McGraw-Hill Companies, Inc
All rights reserved,




Acute tonsillitis

Tonslllitis Is iInflammation of the palatine
tonsils, and is most common in children
between the ages of 3 to 9 years, after which
age tonsillar regression occurs.

Tonsillitis may occur secondary to both viral
and bacterial infections.

The common bacterial pathogens include
group A Streptococcus, Staphylococcus
aureus and Streptococcus pneumoniae.



Acute tonsillitis

Clinical presentation

o Younger children: nonspecific features of fever,
poor feeding, coryza, irritability, vomiting and
diarrhoea.

o Older children and young adults: similar
symptoms plus localising throat pain, especially
on eating or drinking. Local lymph nodes may be
enlarged.



‘ Acute tonsillitis




Acute tonsillitis

Complications:

o Peritonsillar abscess: a unilateral purulent
collection in the peritonsillar fossa. Presents with
pyrexia, ipsilateral otalgia (ear pain), odynophagia
(pain on swallowing) and often trismus (pain on
opening the jaw). Examination shows a deviated
uvula and swelling of the soft palate.

o Retropharyngeal abscess: fever, stiff neck,
dysphagia and other symptoms related to
iInflammation or obstruction of the upper
aerodigestive tract.

2 Rheumatic fever and glomerulonephritis



‘ Acute tonsillitis

Hard
palate

Soft
palate

{ Tonsil

 — Peritonsillar
abscess

Deviated
uvula

Source: Samir S. Shah, Alex R. Kemper, Adam J. Ratner: Pediatric
Infectious Diseases: Essentials for Practice, Second Edition
Copyright © McGraw-Hill Education. All rights reserved.

Source: Reichman EF: Emergency Medicine Procedures,
Second Edition: www.accessemergencymedicine.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.




‘ Acute tonsillitis




Croup (laryngotracheobronchitis)

Viral infection of the larynx and adjacent
structures

The common causative organisms are
rhinovirus, respiratory syncytial virus (RSV)
and parainfluenza 1 and 2.



‘ Croup (laryngotracheobronchitis)

NORMAL LARYNX

surrounding
structures

© AboutKidsHealth.ca




Croup (laryngotracheobronchitis)

Clinical features:

o Rhinitis as the upper airway is infected first

o Barking cough

o Inspiratory stridor usually occurs over 6—12 hours.

Sudden onset of stridor should prompt
consideration of an inhaled foreign body or
anaphylaxis.



‘ Croup (laryngotracheobronchitis)




Croup (laryngotracheobronchitis)

Treatment:

o Keep the child as relaxed as possible as anxiety
(e.g. from unwelcome or unwarranted
Interventions) may worsen airflow.

o Steroids reduce vocal cord oedema, facilitating
respiration. They can be nebulised or delivered
orally.

o More severely affected children may gain
temporary benefit from nebulised epinephrine,
with doses repeated as necessary due to the
short half-life.



Whooping cough (pertussis)

Etiology: Bordetella pertussis
Clinical features:

Q
Q

Q

Starts with fever and nasal discharge

At this stage the infant is highly infectious to non
Immune close contacts

Classic, paroxysmal cough that lasts for weeks or
months: “the hundred-day cough”(China)

There may also be episodes of cyanosis, apnoea or
bradycardia in infants.

The cough may occasionally result in petechiae,
subconjunctival haemorrhages, and even
pneumothoraces.



‘ Whooping cough (pertussis)




Whooping cough (pertussis)

Diagnosis

o Clinical presentation

o Pernasal swab or PCR of nasopharyngeal
aspirate

Treatment

o Macrolide antibiotic

0 Supportive treatment



Epiglottitis
Severe swelling of the epiglottis that leads to
alrway obstruction
Etiology: Haemophilus influenzae type b (Hib)

Since the introduction of the conjugate Hib
vaccine, the incidence of epiglottitis has fallen
considerably.



‘ Epiglottitis




Epiglottitis

Clinical features

Q

Severe airway obstruction (fever, cough, stridor and
recessions)

Rapid onset - over hours
Toxic-appearing child, without a clear viral prodrome.

The child sits upright with the head held forwards to
extend the neck and hold the larynx open.

As airflow obstruction progresses, breathing becomes
guieter and the child may become cyanosed with
decreasing consciousness.

The epiglottis typically appears swollen and “cherry-
red” in appearance.



‘ Epiglottitis




Epiglottitis

Treatment

a

Suspected epiglottitis is an airway emergency and
children should be managed in co-operation with
anaesthetic and otolaryngology teams.

Examination of the throat may precipitate acute

obstruction (via distress causing laryngospasm) and
should be avoided.

Fluid resuscitation

o Antibiotics: third or fourth generation cephalosporin.
o Intravenous access should only be obtained once the

airway Is secure.



‘ Epiglottitis

EPIGLOTTITIS

@ A e Airway Inflammation —» Obstruction
| o Increased Fulse
R e Restlessness

R e Retractions
A ® Anxiety Increased
| @ Inspiratory Stridor

D e Drooling
TREATMENT: [
e | Anxiety e Cool Mist
e Don’t Examine Throat Humidification
* Oxygen
e Position For Comfort e No Oral Fluids
® Trach Tray or Endotracheal e |V Fluids

Tube Available




Bacterial tracheitis

The most common, although still rare, URTI
cause of respiratory failure in children
(Hopkins et al., 2006).

Etiology: S. aureus, S. pneumoniae and
Streptococcus pyogenes

Pathogenesis: oedema and purulent exudates
In the trachea. There may be
pseudomembrane formation.



Bacterial tracheitis

Clinical features
o Fever, cough, hoarseness, stridor and recessions.

Diagnosis is usually made at bronchoscopy

Treatment

o Admission to intensive care
o Intubation

o Antibiotic therapy

o Aspiration of exudates and breakdown of
membranes may be performed at bronchoscopy.



Bacterial tracheitis

Epiglottitis vs. Croup vs. Bacterial tracheitis

Epiglottitis | | Bacterial

Tracheitis

Anatomy Supraglottic Subglottic Tracheal lumen
Etiology Bacterial Viral Bacterial

Age Range 3-7years, adults  6months-3years  3weeks-16 yrs
Onset 6-24 hours 2-3 days 1-3 days
Toxicity Marked Mild to moderate  Mild- marked
Drooling Frequent Absent Absent

Cough Unusual Frequent Frequent
Hoarseness Unusual Frequent Frequent

WBC Leukocytosis Normal Leukocytosis




Bronchiolitis in children

8-




Deftinition

Lower respiratory tract
Infection that affects mainly the
smallest airways —
bronchioles.

Infants between 2 to 6 months



Etiology

Respiratory syncytial virus (RSV):
50-90 %

Human metapneumovirus (hMPV)
- the second most common cause
Adenovirus

Parainfluenza virus



Etiology

Other less common causes
Include:

o Mycoplasma pneumoniae

o Enterovirus

aInfluenza virus

o Rhinovirus

o Chlamydophilta pneumoniae



‘ Ftiology

Membrane
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Attachment
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Epidemiology

Peak incidence of RSV infections Is In the
winter months (November to March).

Prevalence may be higher in urban areas.

By their first birthday over 60% of children
have been infected and, by 2 years of age,
over 80%.

The antibodies that develop following early
childhood infection do not prevent further
RSV infections throughout life.



REsvitestsantal and social risk
factors:
Older siblings
Nursery attendance

Passive smoke, particularly
maternal

Overcrowding



Risk factors

Risk factors for severe disease and/or
complications:

Prematurity (<37 weeks)
Low birth weight
Age less than 12 weeks

Chronic lung disease (eg, cystic
fibrosis, bronchopulmonary dysplasia)

Congenital heart disease



Rinfedsibgical dlsea¥e Wit A§pdtonia
and pharyngeal dis-co-ordination
Epilepsy
Insulin-dependent diabetes
Immunocompromise
Congenital defects of the airways
Down's syndrome



Pathophisiology

Bronchioles are small airways (< 2 mm in
diameter) and lack cartilage and submucosal
glands.

The effects of bronchiolar injury include the
following:
Increased mucus secretion
Bronchial obstruction and constriction
Alveolar cell death, mucus debris
Air trapping
Atelectasis

Reduced ventilation that leads to ventilation-
perfusion mismatch

Labored breathing



‘ Pathophisiology

Normal Bronchial Tubes Bronchial Tube During Bronchiolitis

f ( hﬁ- Normal epithelium

Normal tissue

Necrosis and loss of
epithelium

Mucus buildup ~57

nflamed tissue =X Smooth muscle tightening

Collapsed alveoli

~ ST g S Alveoli over-inflated
P anns o with trapped air




Presentation

Tachypnea

Tachycardi
a

Fever
Cyanosis

Signs of
dehydratio

Dyspnea
Apnea
Crackles
Wheezing

Hyperinflati
on of the
lungs.



Presentation

Respiratory Syncytial Virus Infection
Pulmonary Manifestations

EXP“'&UW wheezing,

prolonged expiration, apneic ephodel |
rales and rhonehl

Figure adapted from Netter F. The Ciba Collection of Modical Wustrations. Yol. 7, Respimtory System. CIBA, 1978,

Long S5 Pediatric [nfectious Diseases: Bronchiofitia, 3™ Ed,, Churchill Uvingston; 2008
CB Hall. N Engl J ied. 2001344:1917-1927




Diagno S1S

Clinical presentation
CX —ray
Nonspecific hyperinflation and patchy
Infiltrates
Focal atelectasis
AlIr trapping
Flattened diaphragm
Increased anteroposterior diameter



‘ Diagnosts

hitps:/Anann.studyblue com/notes/no

emedicine.medscape.com

te/n/microbioid-part-2/deck/1562247



https://www.studyblue.com/notes/note/n/microbioid-part-2/deck/1562247
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https://www.studyblue.com/notes/note/n/microbioid-part-2/deck/1562247
https://www.studyblue.com/notes/note/n/microbioid-part-2/deck/1562247
https://www.studyblue.com/notes/note/n/microbioid-part-2/deck/1562247
https://www.google.bg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjKlbrShKrMAhWE0hoKHVvaD30QjB0IBg&url=http://emedicine.medscape.com/article/961963-overview&psig=AFQjCNE6RUe_GKzG6DjDJeaWGwYW8CXFmQ&ust=1461682031521553

Diagno S1S

Nasopharyngeal aspirate:
RSV rapid testing

Viral cultures for RSV, influenza A and B,
parainfluenza and adenovirus




Differential diagnosis

Asthma
Bronchitis
Pulmonary edema

Foreign body
aspiration
Pneumonia

Gastro -
esophageal reflux

Aspiration
Cystic fibrosis

Kartagener's
syndrome (PCD)

Tracheomalacia/
bronchomalacia
Pneumothorax



Treatment

Primary care

Most infants with acute bronchiolitis will
have mild, self-limiting iliness and can be
managed at home.

Supportive measures: fluid input, nutrition
and temperature control.

For the majority, bronchiolitis lasts 7-10
days, with 50% asymptomatic by two
weeks and only a small subgroup still
symptomatic at four weeks.



Treatment

Hospital referral is suggested where there is:

Q

c 0o 0o 0o 0 0o o0 0o o od

Poor feeding (<50% usual intake over the previous 24 hours)
which is inadequate to maintain hydration

Lethargy

History of apnea

Respiratory rate >70 breaths/minute

Nasal flaring or grunting

Severe chest wall recession

Cyanosis

Saturations < 94%

Uncertainty regarding diagnosis

Where home care or rapid review cannot be assured

The threshold for admission should be lower in those with
significant comorbidities, premature infants and those under 3
months old.



‘ Treatment




Treatment

Supportive: oxygen and nasogastric
feeding where necessary.

Bronchodilators: modest short-term
Improvement

Corticosteroids

Antibiotics: If there I1s evidence for
bacterial infection

Ribavirin



Treatment




Prognosis

Most children with bronchiolitis make a full
recovery.

Most deaths occur in infants younger than 6
months or in those with underlying cardiac or
pulmonary disease.

There is an association between bronchiolitis
and subsequent reactive airways disease -
approximately 34-50% wheeze following
bronchiolitis.

The underlying mechanism by which RSV or
other agents, such as rhinovirus, cause
reactive airways disease is unknown.



iy} unopt orilahylams
V |mmunoglobulln (RSV-Ig)

pahwzumab a monoclonal
antibody.

a It has been shown to reduce RSV-
related hospitalisation and
Intensive care admissions
significantly.
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FI)Ié ‘6%?(:} Se used by those at high risk of
severe RSV disease:

Children aged under 2 years with chronic lung
disease, who have required at least 28 days of
supplemental oxygen from birth.

Infants less than 6 months old with a left-to-
right shunt, hemodynamically significant
congenital heart disease or pulmonary
hypertension.

Children aged under 2 years with severe
congenital-immunodeficiency.



