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Croup – the most important questions and answers
Zespół krupu – najważniejsze pytania i odpowiedzi
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Until the end of the first half of the 20th century croup was associated mainly with diphtheria caused by Corynebacterium 
diphtheriae. However, now the term “croup” covers a whole group of disorders of the larynx, trachea and bronchi. The term 
refers to a number of disorders included in ICD-10 and may be used as a synonym for acute laryngitis, laryngotracheitis 
and laryngotracheobronchitis. The group of diseases included under the term “croup” is particularly dangerous for children: 
due to specific anatomical and physiological features stridor may only occur when a child is crying or moving. The most 
common aetiological factors for acute laryngotracheitis are viruses (e.g. parainfluenza). Croup may also be caused 
by bacteria. Typical symptoms include stridor, cough (barking, seal-like), hoarseness and activation of accessory respiratory 
muscles. As the disease progresses, upper airway obstruction and laryngeal dyspnoea increase and the patient develops 
tachypnoea with a prolonged inspiratory phase. The child’s anxiety increases. The course of the disease and the ultimate 
level of airway obstruction may vary. The diagnosis of croup symptoms is based on physical examination and interview. 
Initially, the severity of symptoms should be assessed using the Westley score. Pharmacotherapy includes glucocorticoids 
(nebulised, oral, parenteral) and adrenaline (nebulised). In Poland, the first line therapy for croup is nebulised 
glucocorticoids. The oral and inhaled route of administration of glucocorticoids are equally recommended. In severe forms 
of croup oxygen may be administered.
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Do połowy XX wieku krup kojarzony był głównie z dyfterytem (błonicą) wywołanym przez Corynebacterium diphtheriae. 
Tymczasem określenie „zespół krupu” obejmuje całą grupę chorób krtani, tchawicy i oskrzeli. Pod pojęciem tym kryje się 
szereg jednostek chorobowych uwzględnionych w klasyfikacji ICD-10 i może ono być używane jako synonim ostrego 
zapalenia krtani, zapalenia krtani i tchawicy oraz zapalenia krtani, tchawicy i oskrzeli. Grupa chorób mieszcząca się 
pod terminem „zespół krupu” jest szczególnie niebezpieczna dla dzieci – z uwagi na ich specyficzne uwarunkowania 
anatomiczne i fizjologiczne, które powodują, że stridor może występować tylko wtedy, kiedy dziecko płacze lub się porusza. 
Najczęstszymi czynnikami etiologicznymi ostrego zapalenia krtani i tchawicy są wirusy (np. paragrypy). Zespół krupu 
może zostać wywołany także przez bakterie. Do typowych objawów należą: stridor, kaszel (szczekający, foczy), chrypa, 
uruchomienie dodatkowych mięśni oddechowych. Wraz z postępem choroby nasila się niedrożność górnych dróg 
oddechowych, wzmaga duszność krtaniowa, pojawia się tachypnoe z wydłużoną fazą wdechową. Wzrasta niepokój dziecka. 
Przebieg choroby i ostateczny stopień niedrożności dróg oddechowych mogą być różne. Rozpoznanie symptomów zespołu 
krupu opiera się na badaniu przedmiotowym i podmiotowym. Początkowo należy ocenić nasilenie objawów na podstawie 
skali Westleya. W farmakoterapii stosuje się glikokortykosteroidy (w nebulizacji, doustnie, parenteralnie) oraz adrenalinę 
(w nebulizacji). W Polsce podstawowym lekiem w terapii zespołu krupu są glikokortykosteroidy w nebulizacji. Doustna 
i inhalacyjna forma podania glikokortykosteroidów są jednakowo rekomendowane. W ciężkich postaciach krupu można 
podać tlen do oddychania.

Słowa kluczowe: zespół krupu, ostre zapalenie krtani i tchawicy, glikokortykosteroidy, niedrożność oddechowa, dzieci
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CROUP: WHAT IS IT ALL ABOUT?

The term “croup” defined as typical symptoms of la-
ryngotracheitis: barking cough, laryngeal stridor and 
hoarseness has not been adopted in Poland. It seems 

that this terminological disagreement has its roots in history.
Croup used to be associated mainly with the bacterial infec-
tion caused by Corynebacterium diphtheriae, i.e. diphtheria. 
Laryngopharyngeal diphtheria is a severe acute contagious 
disease. In the middle of the 20th century the prevalence 
of diphtheria decreased rapidly, which was due to the introduc-
tion of a diphtheria vaccine. Thorough studies on bacteria and 
viruses have led to the conclusion that croup is caused main-
ly by viral infections. The view of this group of diseases has 
dramatically changed. In Poland, due to universal vaccination 
against diphtheria, which is currently called “true croup” and is 
listed in the International Classification of Diseases (ICD-10) 
under A36, no cases of diphtheria have been recorded in many 
years, while laryngitis and tracheitis are common(1,2).

CROUP: DEFINITION

The term “croup” refers to diseases of the larynx, the supra- 
and subglottic area and the trachea. Croup includes laryn-
gotracheitis, laryngotracheobronchitis and subglottic laryn-
gitis (so-called pseudocroup). Currently, the terms “croup” 
or “croup syndrome” are used for diseases characterised by 
upper respiratory tract symptoms and complaints typical 
for laryngitis, tracheitis and sometimes bronchitis (Tab. 1). 

ICD-10 does not include croup or croup syndrome; how-
ever, in accordance with medical literature, acute laryngitis 
and tracheitis, particularly of viral origin, should be includ-
ed under J04–J06 (Tab. 2)(1,3).

WHY IS CROUP PARTICULARLY  
DANGEROUS FOR CHILDREN?

Diseases referred to as croup are particularly dangerous 
for children, since children are more likely to experience 
acute airway obstruction than adults. Due to specific ana-
tomical and physiological features in children (Tab. 3) stri-
dor may occur only when the child is crying or moving(4–6).

IS CROUP COMMON?

Diseases referred to as croup (mainly acute and subglot-
tic laryngitis) are most common in children aged 6 months 
to 3 years. They sometimes affect younger infants (approx-
imately 3 months of age) and preschool children. However, 
they are rare in children older than 6 years. These diseas-
es are more common in boys than in girls (1.4 vs. 1)(7,8). 
Croup is extremely rarely diagnosed in adults(9,10).
The majority of cases of the disease occur in the autumn 
and winter, with peaks at times of increased incidence 
of parainfluenza (often in October). The most severe symp-
toms usually occur between 10 p.m. and 4 a.m.(11).

Condition Characteristics 

Acute laryngitis
• oedematous
• subglottic
• suppurative 

Inflammation of the larynx, often of viral 
origin, with hoarseness; stridor may occur

Epiglottitis (supraglottitis) Usually bacterial, involves the epiglottis 
and vocal folds, leads to airway obstruction

Acute laryngotracheitis
Inflammation of the larynx and trachea, 
often of viral origin (parainfluenza, 
influenza)

Laryngotracheobronchitis

Very rare, originally viral condition, 
usually a severe complication of subglottic 
laryngitis; it is a life-threatening 
emergency and always requires intubation

Laryngeal diphtheria (Latin: 
laryngitis croup)

Corynebacterium diphtheriae infection 
of the larynx; may involve other 
parts of the respiratory tract; leads to 
obstruction, stridor and dyspnoea

Diphtheria, laryngopharyngeal 
diphtheria

Severe acute bacterial disease 
(Corynebacterium diphtheriae);  
the bacteria cause tissue necrosis,  
or so-called pseudomembranes

Laryngeal constriction, 
subglottic allergic oedema 
of the larynx (spasmodic 
laryngitis/croup)

Sudden onset (usually at night) with 
severe inspiratory stridor; may be 
accompanied with a mild upper respiratory 
tract infection

Tab. 1. Croup diseases(1,3 – modified by the author)

J04 Acute laryngitis  
and tracheitis

J04.0 Acute laryngitis
• NOS*
• oedematous
• subglottic
• suppurative
• ulcerative
J04.1 Acute tracheitis
• NOS*
• catarrhal
J04.2 Acute laryngotracheitis
• laryngotracheitis NOS*
• tracheitis (acute) with laryngitis (acute)

J05 Acute obstructive 
laryngitis and epiglottitis

J05.0 Acute obstructive laryngitis
J05.1 Acute epiglottitis

J06 Acute laryngopharyngitis
* Not otherwise specified.

Tab. 2. Conditions classified as croup as listed in ICD-10

• Narrow airway
• Weak respiratory tract walls
• Anatomical constrictions of the supra- and subglottic area
• Uvula disproportionately large compared to the size of the oral cavity
• Wider and longer epiglottis
• Larynx more superior and anterior than in adults
• Weaker and more fibrous diaphragm
• Decreased mechanical force of the thoracic walls
• Immature accessory chest muscles
• Mucosa rich in mucinous glands: increased mucus production
• Increased turbulent air flow

Tab. 3.  Anatomical and physiological features of children re-
sulting in an increased risk of dyspnoea
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WHAT ARE THE RISK FACTORS?

Risk factors for croup and recurrent laryngeal dyspnoea 
are determined mainly based on the family history (cas-
es of laryngitis in siblings and parents mean an over four 
times higher risk). A number of studies also confirm the 
role of IgE-mediated allergy (immediate-onset) in increas-
ing the rate of upper airway obstruction and exacerbating 
the symptoms of the disease(1). Parental smoking (a risk fac-
tor for respiratory infections) does not increase the preva-
lence of croup(12).

WHAT IS THE AETIOLOGY  
OF CROUP?

Croup is associated mainly with viral upper respiratory 
tract infections. A bacterial infection may be secondary to 
a viral infection.
The most common aetiological factors for croup (acute la-
ryngotracheitis) include:
• type 1 parainfluenza virus (as many as up to 43% of cas-

es), particularly in the autumn and winter;
• type 2 parainfluenza virus (responsible for milder forms 

of the disease);
• type 3 parainfluenza virus (sporadic cause of the disease, 

but with a more severe course);
• respiratory syncytial virus (RSV) and adenoviruses (they 

are relatively frequent causes of laryngitis, with upper re-
spiratory tract symptoms being much less severe than 
lower respiratory tract symptoms);

• human coronavirus NL63 (HCoV-NL63);
• measles virus (very rarely, occurring primarily in areas 

where the virus is common);
• influenza virus (a relatively rare cause of croup)(1,13).
The most severe course of laryngitis is found in type A in-
fluenza virus infection. Children hospitalised for influen-
za with croup symptoms usually stay longer in hospital. 
They are also more likely to be readmitted due to recur-
rence of laryngeal symptoms.
Croup may also be caused by the following bacteria:
• Mycoplasma pneumoniae (associated with mild cases 

of the disease);
• Haemophilus influenzae (as a secondary infection and 

transformation of acute laryngitis into severe forms 
of epiglottitis or laryngotracheobronchitis – LTB);

• Staphylococcus aureus, Streptococcus pyogenes and 
Streptococcus pneumoniae (most common secondary bac-
terial pathogens).

WHAT ARE THE CHARACTERISTIC 
SYMPTOMS?

The initial symptoms are not alarming and suggest a trivi-
al cold. Rhinitis (discharge, blockage) and sometimes sore 
throat and a slight hoarseness occur. However, within 
12–48 hours acute laryngotracheitis symptoms develop.

Typical symptoms include:
• stridor;
• cough (barking, seal-like);
• hoarseness;
• activation of accessory respiratory muscles;
• fever of 37.8–40.5°C (although it does not have to occur).
As the disease progresses and upper airway obstruction in-
creases, laryngeal dyspnoea deteriorates and the patient 
develops tachypnoe with a prolonged inspiratory phase. 
The child’s anxiety increases. Physical examination may re-
veal hoarseness, audible laryngeal stridor, rhinitis, pharyn-
geal congestion and tachypnoe.
The ultimate level of airway obstruction in a developing dis-
ease may vary. Some children develop hoarseness and bark-
ing cough, but have no other signs of obstruction. In such 
cases the disease is self-limiting and its symptoms last ap-
proximately 3–7 days and subsequently gradually subside. 
However, sometimes obstruction progresses leading to se-
vere respiratory failure with an increased work of breathing, 
cyanosis of various degrees, and anxiety. Hypoxia increas-
es heart rate. In severe cases, the duration of the disease, re-
gardless of the therapy administered, is rarely shorter than 
7 days and may extend to as many as 14 days.

HOW CAN CROUP BE DIAGNOSED?

The diagnosis of diseases referred to as croup is based on 
clinical examination (physical examination and interview). 
The presence of the characteristic barking (seal-like) cough and 
laryngeal stridor is of particular importance for the diagnosis. 
Radiological and additional examinations are not necessary.

HOW TO DIFFERENTIATE BETWEEN  
CROUP DISEASES?

At the initial stage of the disease determining the correct di-
agnosis may be difficult. Due to the need to apply the right 
course of treatment differential diagnosis of acute laryngeal 
dyspnoea should always be performed (Fig. 1). Tab. 4 presents 
the most important features of and differences between five 
causes of laryngeal stridor and upper airway obstruction(1).

WHAT TO DO IF CROUP IS SUSPECTED?

1. First, assess the severity of croup symptoms (Tab. 5) 
since further management of the patient depends on 
this. Westley score can also be used to assess the severi-
ty of symptoms (Tab. 6)(15).

2. Identify patients with a severe form and rapid progres-
sion of the disease.

3. Commence therapy.

HOW TO TREAT CROUP?

Both pharmacological and non-pharmacological meth-
ods are used to treat croup. Depending on the severity 
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of the disease and the available resources, treatment is con-
ducted at home, at an emergency or paediatric department 
or at an intensive care unit (ICU).
Pharmacotherapy includes: 
• nebulised, oral, parenteral glucocorticoids (GC); none 

of these routes of administration shows any significant 
clinical advantage over others(3);

• nebulised adrenaline (currently there is no registered 
nebulised formulation in Poland).

The treatment algorithm depends on the prelimi-
nary assessment of the severity of croup (Fig. 2)(14,16,17). 
However, in Poland, the presented treatment regimen must 
be modified. Due to the lack of a nebulised adrenaline for-
mulation, GC are considered to be the primary medication 
for croup. The oral and inhaled route of administration 
of GC are equally recommended(1,18). However, according 
to the author’s experience, inhalation is a more comfort-
able and effective solution in Poland considering access to 
inhalers and the prices of inhalation products. Inhalation 
delivers the medicine to the site of the disease quickly (after 

Acute laryngotracheitis Epiglottitis Laryngotracheobronchitis 
(LTB)

Laryngospasm Diphtheria

Typical age 3 months – 3 years 1 year – 8 years 3 months – 3 years 3 months – 3 years Any age
Family history Familial predisposition Not important Possible familial 

predisposition
Familial predisposition; 

often a history of episodes
No vaccination

Initial symptoms Usually rhinitis Sometimes rhinitis Usually rhinitis Slight rhinitis Usually pharyngitis
Progression to full-

blown croup
Moderately rapid –  

12–48 h
Rapid – 4–12 h Usually slowly progressing – 

12 h – 7 days
Sudden, usually at night Slow – 2–3 days

Symptoms of disease (based on patient’s history)
Fever Yes; fluctuating,  

37.8–40.5°C
Yes; usually approximately 

39.5°C
Yes; fluctuating,  

37.8–40.5°C
Absent Yes; usually  

37.8–38.5°C
Hoarseness and 
barking cough

Yes Absent Yes Yes Yes 

Dysphagia Yes Absent Yes Yes Yes 
Inspiratory 
dyspnoea

Yes; mild or moderate Yes; moderate and severe Yes; usually severe Yes; moderate Yes; mild or moderate

Toxic appearance Usually mild Severe Usually moderate,  
may be severe

Absent Usually absent

Signs of disease
Oral cavity Mild pharyngitis Pharyngitis, excessive 

salivation
Usually slight pharyngitis NC* Pharyngeal diphtheria

Epiglottis 
appearance

NC* Raspberry red, oedema NC* NC* Usually NC*; sometimes 
membranous coating

Radiographic 
examination

Subglottic constriction 
in AP** view

Epiglottic oedema 
in lateral view

Subglottic constriction in 
AP** view

Not useful Not useful

Clinical course Various rate of dyspnoea 
progression; usually does 
not require any procedure

Rapid development 
of disease; rapid 

cardiorespiratory failure

Very severe signs of airway 
constriction; may persist 

for 7–14 days

If treated, symptoms stay 
for a short time; symptoms 

may recur

Slow progression  
of disease

* No change.
** Anteroposterior view.

Tab. 4. Differential diagnosis of croup diseases(1,6 – modified by the author)

Fig. 1. Clinical approach to differential diagnosis of acute-onset croup in children(14)

Increased work of breathing (particularly on inspiration)

Nebulised GC are first-line therapy for croup in Poland.

Severe stridor

Barking cough, 
hoarseness

Viral croup 
or laryngeal 
constriction

High fever, hoarseness, 
rapid deterioration

Bacterial tracheitis

Reported choking, 
dysphagia

Foreign body 
aspiration

High fever, sore throat, 
dysphagia, muffled voice

Epiglottitis

High fever, sore throat, 
torticollis, limitation 
of neck movements

Retro- or peritonsillar 
abscess

Slight stridor



Adam J. Sybilski

10

PEDIATR MED RODZ Vol. 15 No. 1, p. 6–11DOI: 10.15557/PiMR.2019.0001

oral administration the effect is seen after 2–3 hours from 
administration), does not require the child’s cooperation 
(swallowing a tablet) and is safer (if the child does not co-
operate well and suffers from severe dyspnoea and cough-
ing there is a risk of choking; there is also no GC in the form 
of a suspension or syrup available in Poland). For older chil-
dren, oral administration of GC in a single dose is the right 
and in many countries preferred action to take.

The efficacy of GC (inhaled budesonide and oral dexa-
methasone) was confirmed by a Cochrane database analy-
sis of 2011. The authors of the analysis concluded that GC 
are effective in mitigating the symptoms of croup, reduce the 
duration of hospital stay and decrease the number of read-
missions to hospital(19). However, GC should not be adminis-
tered in such croup diseases as epiglottitis and LTB combined 
with pneumonia(1). If GC produce an insufficient effect or it is 
not possible to use them in moderate or severe forms of the 
disease, the administration of nebulised adrenaline (from an 
ampoule) may be considered, although one should bear in 
mind that it is an off-label use of the medicinal product.

Sign Score
Consciousness Normal

Impaired
0
5

Cyanosis None
With activity
At rest 

0
4
5

Stridor None
With activity
At rest (audible without auscultation)

0
1
2

Air entry Normal
Impaired
Markedly impaired

0
1
2

Chest wall 
retractions

None
Mild
Moderate
Severe 

0
1
2
3

Tab. 6.  Westley Croup Score Criteria: from 0 to 17 points(15 – modified by the author)

Degree of severity based on clinical symptoms
Mild
• Sporadic cough
• No stridor at rest
• Absent or mild retraction of intercostal spaces 
Moderate
• Severe, frequent cough
• Easily audible stridor at rest
• Retraction of intercostal spaces at rest
• Absent or slight anxiety or excitement
Severe
• Frequent, severe, barking cough
• Strong inspiratory and expiratory stridor
• Visible considerable chest retraction
• Significant anxiety or excitement
Life-threatening respiratory failure
• Barking cough (may be invisible)
• Audible stridor at rest
• Chest wall retraction
• Lethargy or decreased level of consciousness
• Substantial cyanosis

Tab. 5. Assessment of croup severity

Fig. 2. Treatment algorithm for viral croup depending on symptom severity(14,16,17 – modified by the author)

Croup
MILD

2 mg of nebulised budesonide
or

0.15–0.60 mg/kg of body mass 
of oral dexamethasone

Observe the child for 2 hours Observe the child for 4 hours

Admission to hospital: 
paediatric department 

or ICU

Observe the child 
for 2 hours

The child may be discharged.
Parental education:
• discuss the possible course of the disease
• describe signs of respiratory failure
• instruct the parents to watch the patient 

closely

If there is no stridor or increased 
respiratory muscle effort, the child  
may be discharged.
Parental education as in mild cases

Improvement ImprovementImprovementNo improvement No improvement

Croup
SEVERE

2 mg of nebulised budesonide*
or

0.15–0.60 mg/kg of body mass of oral 
dexamethasone

Minimise the intervention:
• sit the child down on its parents’ lap
• ensure that the child is in a comfortable position

Croup
MODERATE

3 ml of nebulised adrenaline
+

2 mg of nebulised budesonide
or

0.15–0.60 mg/kg of body mass of oral 
dexamethasone

Minimise the intervention, 
administer oxygen

* Nebulised adrenaline may also be considered in moderate forms of the disease.

No improvement
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In severe forms of croup oxygen may be administered. 
There is no evidence of a direct effect of oxygen on laryn-
geal oedema and airway constriction; however, in children 
with hypoxaemia (with saturation <92%) oxygen should 
be administered(1). Some authors suggest the use of heliox 
(a mix of oxygen and helium), although in Poland this solu-
tion is restricted by its availability and price(17,20).
Comparative studies have not demonstrated humidified 
air to be effective(21,22). This is because humidified air does 
not reduce subglottic oedema of the larynx; at most, it re-
duces airway dryness and makes discharge more liquid. 
Sometimes the use of inhaler as a source of mist may pro-
vide a sense of comfort and calm both to the child and its 
caregivers.
Antibiotics are administered for superinfections or a dis-
ease with an originally bacterial aetiology (e.g. epiglottitis).
The following medicines are not recommended: cough 
suppressants, short-acting β2-agonists as bronchodila-
tors, first- and second-generation antihistamines and 
anticholinergics(23).

WHAT TO REMEMBER?

1. Croup is a group of diseases of the larynx, trachea and 
bronchi which are characterised by the presence of bark-
ing cough, stridor and hoarseness. The term “croup” cov-
ers a number of diseases included in ICD-10. As a result, 
this term can be used as a synonym for acute laryngitis, 
laryngotracheitis and laryngotracheobronchitis.

2. These days, the term “croup” does not have to refer to 
diphtheria, since there have been no cases of this disease 
in Poland for years.

3. The diagnosis is based on characteristic clinical symp-
toms and is usually unproblematic.

4. Croup is usually caused by viruses, and, consequently, 
the present standard of care is the administration of neb-
ulised or oral GC.
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