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Presentation

Medical practice is becoming more and more complex for several reasons. One of the main 
reasons is the exponential increase in scientific information. In order for clinical decisions 
to be appropriate, efficient and safe, professionals need to update their knowledge con-
tinually. Major efforts are made to achieve this.

In 2003, the Inter-Regional Council of the Spanish National Healthcare System creat-
ed a project known as GuíaSalud. This aims to improve clinical decisions based on scientific 
evidence via training activities and by establishing a register of Clinical Practice Guidelines 
(CPGs) within the Spanish National Healthcare System. Since then, the GuíaSalud project 
has evaluated dozens of CPGs according to explicit criteria established by its scientific com-
mittee, and it has registered them and disseminated them via the Internet. In early 2006, 
the Management Body of the Quality Agency of the Spanish National Healthcare System 
developed a Quality Plan for the Spanish National Healthcare System, based on twelve 
strategies. The Quality Plan aims to increase cohesion within the Spanish National Health-
care System, and to help ensure that the healthcare received by all members of the public is 
of the utmost quality, regardless of where they live. As part of the Plan, compilation of eight 
CPGs was assigned to various agencies and groups of experts in common disorders related 
to health strategies. This guideline on acute bronchiolitis is one of the CPGs assigned.

The task of establishing a common methodology for compiling CPGs for the Spanish 
National Healthcare System was also assigned. This methodology was developed by joint 
consensus and coordination between groups of CPG experts in Spain.

The GuíaSalud project was renewed in 2007 with the creation of the Library of Clinical 
Practice Guidelines. This project examines the development of CPGs in more detail and in-
cludes other services and products of evidence-based medicine. It also aims to encourage im-
plementation and evaluation of the use of CPGs in the Spanish National Healthcare System.

Acute bronchiolitis is the most common infection of the lower respiratory tract in 
infants, and its incidence has increased in recent years. It generates substantial demand for 
healthcare. There is also scientific disagreement as to how bronchiolitis should be handled, 
leading to major variation in how it is treated. This is why bronchiolitis has been selected 
as the subject of a CPG.

The aim of this CPG is to provide the public and healthcare professionals with a use-
ful tool that provides answers to the questions raised by this illness, particularly regarding 
prevention, diagnosis and treatment. It also aims to provide carers with information that 
enables them to understand the illness affecting their child better, and to deal with it with 
greater peace of mind.

 This CPG was developed by a group of Spanish experts in childhood respiratory dis-
orders and evidence-based medicine. It has been endorsed by patients’ parents and Spanish 
scientific societies which are involved in the care of these patients.

PABLO RIVERO
Director of the Quality Agency

of the Spanish National Healthcare SystemAuthorship and Collaboration
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Questions to Answer

DIAGNOSIS

1. In patients with acute bronchiolitis, what clinical severity criteria can be consid-
ered for the progression of bronchiolitis?

2. In patients with acute bronchiolitis, are assessment scales useful in taking deci-
sions? What scales should be used?

3. In patients with acute bronchiolitis, what criteria may be useful in deciding wheth-
er to refer patients from primary and outpatient care to hospitals?

4. In patients with acute bronchiolitis, what criteria may be useful in deciding wheth-
er patients need to be admitted to hospital?

5. In patients with acute bronchiolitis who need to be admitted to hospital, what cri-
teria may be useful in deciding whether they need to be admitted to Paediatric 
Intensive Care Units (PICUs)?

6. In patients with acute bronchiolitis, what criteria may be useful in deciding when 
to discharge patients from hospital?

7. In patients with acute bronchiolitis, what are the associated microorganisms?

ADDITIONAL EXAMINATIONS 

8. In patients with acute bronchiolitis, when are blood counts, C-reactive protein 
(CRP) assays, procalcitonin (PCT) assays and/or blood cultures needed?

9. In patients with acute bronchiolitis, when are urine tests and/or urine cultures 
needed?

10. In patients with acute bronchiolitis, when are blood gas tests needed and what type 
is required?

11. In patients with acute bronchiolitis, when are chest X-rays needed?

12. In patients with acute bronchiolitis, when do associated viruses need to be investi-
gated?

13. In patients with acute bronchiolitis in whom RSV infection is investigated, what 
laboratory technique should be used?It h
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TREATMENT

14. In patients with acute bronchiolitis, what is the arterial oxygen saturation thresh-
old, measured via pulse oximetry, for administering oxygen?

15. In patients with acute bronchiolitis, are nebulised bronchodilators (salbuta-mol, 
terbutaline, adrenaline, ipratropium bromide, xanthines) beneficial?

16. In patients with acute bronchiolitis, is there another useful route of administration 
for any bronchodilator?

17. In patients with acute bronchiolitis, is nebulised rhDNase, saline solution or hyper-
tonic solution useful?

18. In patients with acute bronchiolitis, are mucolytics, antitussives and nasal decon-
gestants useful in improving clinical presentation and progression?

19. In patients with acute bronchiolitis, are antibiotics useful in improving clinical 
presentation or progression?

20. In patients with acute bronchiolitis with atelectasis and/or images of alveolar in-
volvement, are antibiotics useful?

21. In patients with acute bronchiolitis, is a helium/oxygen gas mixture useful in im-
proving clinical presentation or progression?

22. In patients with acute bronchiolitis, is a mixture of helium and oxygen, rather than 
air and oxygen, pure air or pure oxygen, useful as a drug nebulisation medium to 
improve distal drug availability or response to the drug?

23. In patients with acute bronchiolitis, is glucocorticoid treatment safe and effective 
in improving clinical presentation and progression?

24. In patients with acute bronchiolitis who have required tracheal intubation, are glu-
cocorticoids useful in reducing intubation time?

25. In patients with acute bronchiolitis, are antivirals useful in preventing contagion or 
improving clinical presentation or progression?

26. In patients with acute bronchiolitis, does montelukast improve clinical presenta-
tion or progression?

27. In patients with acute bronchiolitis, are aspiration of secretions, humidification and 
positional measures useful in improving clinical presentation or progression?

28. In patients with acute bronchiolitis, does breaking up feeds, thickening feeds, tube 
feeding or giving nil by mouth and hydrating intravenously improve clinical pres-
entation or progression?

29. In patients with acute bronchiolitis, is respiratory physiotherapy useful in improv-
ing clinical presentation or progression?

30. In patients with acute bronchitis who require hospitalisation, are non-invasive ven-
tilation in the form of CPAP (continuous positive airway pressure) or other meth-
ods useful in improving clinical presentation and progression?

It h
as

 be
en

 5 
ye

ars
 si

nc
e t

he
 pu

bli
ca

tio
n o

f th
is 

Clin
ica

l P
rac

tic
e G

uid
eli

ne
 an

d i
t is

 su
bje

ct 
to 

up
da

tin
g. 



CLINICAL PRACTICE GUIDELINE ON ACUTE BRONCHIOLITIS 15

31. In patients with acute bronchiolitis, when is conventional mechanical ventilation 
indicated?

32. What other treatments have been tried in patients with acute bronchiolitis, and 
what have been the results?

MONITORING 

33. In patients with acute bronchiolitis, when is continuous or occasional oxygen satu-
ration monitoring via pulse oximetry indicated?

34. In patients with acute bronchiolitis, when is continuous or occasional CO2 moni-
toring (transcutaneous or exhaled) indicated?

35. In patients with acute bronchiolitis, when is monitoring of BR, HR and a clinical 
severity scale indicated?

36. In patients with acute bronchiolitis, when is apnoea monitoring indicated?

PREVENTION

37. In children aged under 24 months, are anti-RSV monoclonal antibodies useful in 
preventing the onset of bronchiolitis or in reducing clinical severity if it develops? 
Are they particularly indicated for a specific population or a high-risk popula-
tion?

38. In what patients is it viable, in terms of cost/benefit, to administer anti-RSV mono-
clonal antibodies in order to prevent acute bronchitis? Is it viable to administer 
them as treatment during the acute phase?

39. What measures are useful in preventing community transmission of RSV and oth-
er respiratory viruses?

40. What measures are useful in preventing hospital transmission of RSV and other 
respiratory viruses?

41. In patients with acute bronchiolitis, what is the relationship between maternal 
smoking during pregnancy and passive exposure of children to tobacco smoke and 
the incidence and severity of the illness?

42. In patients with acute bronchiolitis, what is the relationship between breastfeeding 
and the incidence and severity of the illness?

43. In patients with acute bronchiolitis, what is the relationship between prematurity, 
birthweight, mother’s age, number of siblings, time of year, patient’s chronological 
age at the beginning of the respiratory virus season, nursery school attendance and 
comorbidities with the incidence and severity of the illness?
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PROGRESSION 

44. What is the usual duration of signs and symptoms in patients with acute bronchi-
olitis? What percentage of patients with acute bronchiolitis are admitted to hospi-
tal? Of these, how many are admitted to PICUs?

45. Do patients with acute bronchiolitis have a higher risk of developing recurrent 
wheezing/asthma?

46. In patients with acute bronchiolitis, do anti-RSV monoclonal antibodies reduce 
the risk of developing recurrent wheezing/asthma?
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Summary of Recommendations 

Diagnosis 

Clinical severity criteria and risk factors 

A

The following are considered to be clinical severity criteria for the progression of 
bronchiolitis:
• Refusal to feed or digestive intolerance,
• Lethargy, 
• History of apnoea, 
• Tachypnoea for the patient’s age,
• Nasal flaring, severe retractions, grunting, cyanosis. 

B

The following are considered to be risk factors for severe bronchiolitis:
• Age under 12 weeks, 
• The following comorbidities: haemodynamically significant congenital heart dis-
ease, immunodeficiency, chronic lung disease, prematurity;

C

• Rapid onset (< 72 hrs),
• Smoking around the child,
• Higher number of siblings and nursery attendance,
• Overcrowding and poverty,
• No breastfeeding,
• Down’s syndrome, 
• Neuromuscular disease;

D
• Low birth weight (< 2,500 g [5.5 lb]),
• Young mother,
• Younger age at the beginning of the RSV season.

D

There is insufficient evidence to conclude whether or not the following are risk 
factors for severity: 
• A specific aetiology,
• A specific type of RSV (A or B),
• High RSV viral load in the nasopharynx,
• Some genetic polymorphisms.

Grade of recommendation: A, B, C or D, depending on whether the quality of the evi-
dence is very good, good, average or poor (Appendix 1).

• Good clinical practice: recommendation based on consensus of the working group.
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C Atopy has not been shown to be a risk factor for severity.

√
The airways should be unblocked before the severity of a patient’s condition is 
assessed.

Severity scales 

√
Although there are as yet no validated scales for the purpose, ideally the severity 
of patients with acute bronchiolitis should be assessed uniformly, using a scale. 

√
The airways should be unblocked before the severity of a patient’s condition is 
assessed.

Criteria for referral from primary and outpatient care to hospitals 

√

Patients with the following symptoms should be referred to hospital:
• Refusal to feed or digestive intolerance (approximate intake less than 50% of 
usual intake),
• Dehydration,
• Lethargy,
• History of apnoea,
• Tachypnoea for the patient’s age,
• Moderate or severe respiratory difficulty (grunting, nasal flaring, retractions or 
cyanosis),
• Oxygen saturation < 92-94% when breathing ambient air,
• Severe illness according to the scale used,
• Uncertain diagnosis.

√

The following factors should be taken into account when referring a patient to 
hospital: 
• Age (< 2-3 months),
• Comorbidities,
• Symptom onset < 72 hrs, due to risk of deterioration,
• Socioeconomic status of the patient’s environment, geographical factors, trans-
port difficulties,
• Parents’ or carers’ ability to assess the severity of the child’s condition.

√
Parents should be provided with information on how to handle acute bronchioli-
tis and grounds for repeat consultation.
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Criteria for hospital admission 

√

Patients with the following symptoms should be admitted to hospital: 
• Age under 4-6 weeks,
• Refusal to feed or digestive intolerance (approximate intake less than 50% of 
usual intake),
• Dehydration,
• Lethargy,
• History of apnoea,
• Tachypnoea for the patient’s age,
• Moderate or severe respiratory difficulty (grunting, nasal flaring, retractions or 
cyanosis),
• Oxygen saturation < 92% when breathing ambient air,
• Comorbidities: clinically significant heart disease, pulmonary hypertension, neu-
romuscular disease, oxygen-dependent lung disease, immunodeficiency,
• Uncertain diagnosis.

√

The following factors should be taken into account when deciding whether to 
admit a patient to hospital: 
• Other comorbidities: heart disease, chronic lung disease, history of prematurity, 
Down’s syndrome,
• Symptom onset < 24-48 hrs with rapid symptom progression,
• Socioeconomic status of the patient’s environment, geographical factors, trans-
port difficulties,
• Parents’ or carers’ ability to assess the severity of the child’s condition.

Criteria for PICU admission 

√

PICU admission is indicated if oxygen saturation cannot be maintained despite 
increased oxygen therapy, if respiratory status deteriorates with signs of increas-
ing respiratory distress or signs of exhaustion, or if the patient presents recurrent 
apnoea.

Discharge criteria 

√
Monitoring must be continued for approximately 8-12 hrs after oxygen is with-
drawn, including during a period of sleep.

√
Discharge should be planned from admission onwards (agree discharge criteria 
with parents on admission).
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√

A patient can be discharged when: 
• BR is appropriate for the patient’s age, with no clinical evidence of increasing 
respiratory distress,
• SpO2 is 94% when breathing ambient air,
• Food intake is adequate,
• Carers are able to clear the airways,
• Resources in the environment are appropriate (parents/carers provided with 
accurate information on progression and grounds for repeat consultation, par-
ents/carers consent to the discharge, suitable follow-up possible). 

Aetiological agents 

B Acute bronchiolitis is associated with viral respiratory infections.

C

To date it has been described in association with the following: RSV (main cause), 
rhinovirus, enterovirus, adenovirus, metapneumovirus, influenzas, parainfluenza, 
bocavirus. Concurrent viral infections have been described. An association with 
Mycoplasma pneumoniae has also been described.

D
Progression and severity may depend on the virus associated with bronchiolitis, 
but to date there is insufficient evidence of this.

D
Healthcare professionals must bear in mind the time of year when making diag-
noses. In Spain, bronchiolitis has a seasonal peak (autumn and winter).
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Additional Examinations 

Blood counts, C-reactive protein (CRP) assays, procalcitonin (PCT) assays 
and/or blood cultures 

D
Routine blood counts, CRP assays and/or PCT assays are not recommended in 
patients with typical acute bronchiolitis.

D
Determining CRP and/or PCT levels may be useful in patients with acute bron-
chiolitis and fever in whom a potentially serious bacterial infection is suspected.

C
Routine blood bacteria tests are not indicated in children with typical acute bron-
chiolitis and no fever. Their use in patients with fever must be assessed on a case-
by-case basis.

Sediment and/or urine culture 

C
Routine urine bacteria tests are not indicated in children with typical acute bron-
chiolitis and no fever.

√
The possibility of a urinary infection must be considered in patients aged under 3 
months with acute bronchiolitis and fever.

Blood gas tests 

√
Routine blood gas tests (capillary or arterial) are not recommended for patients 
with acute bronchiolitis.

√
Blood gas tests (capillary or arterial) may have a role to play in the assessment 
of patients with severe respiratory difficulties who may be entering respiratory 
failure.

√
Determining transcutaneous SpO2 and CO2 pressure may be useful in establish-
ing the blood gas status of patients with acute bronchiolitis non-invasively.

Chest X-rays

A
Routine chest X-rays are not recommended for patients with typical acute bron-
chiolitis.

B
Chest X-rays should be reserved for patients whose diagnoses are uncertain and 
those with atypical clinical presentation, severe processes or unfavourable pro-
gression.

C
Chest X-rays are not useful in distinguishing between bacterial and viral infec-
tions.

A Chest X-rays increase the unnecessary use of antibiotics.
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Virus tests 

B
Routine virus tests are not recommended in the assessment of patients with acute 
bronchiolitis, as they do not affect their treatment.

A
RSV tests may be useful in establishing hospital cohorts when patients cannot be 
isolated.

√
Identifying respiratory viruses in patients with acute bronchiolitis may be of epi-
demiological interest.

D
To date, identifying other respiratory viruses does not appear to be useful in han-
dling patients with acute bronchiolitis.

√
Ideally, all patients with acute bronchiolitis should be isolated. If this is not pos-
sible, cohorts should be established for all the viruses that can be identified.

D
If RSV identification is considered necessary to establish hospital cohorts and this 
occurs during an epidemic, rapid diagnostic tests may be used.

√
Molecular techniques may be useful for research studies or cases in which a pa-
tient’s diagnosis is uncertain.

Treatment 

Oxygen 

√
A decision to administer oxygen must be based on assessment of both signs of 
respiratory difficulty and oxygen saturation measured by pulse oximetry.

√
Children with severe respiratory difficulty and/or cyanosis and/or SpO2 < 92% 
must be given additional oxygen.

√
Consider withdrawing additional oxygen when SpO2 remains steady at > 94% 
when breathing ambient air.

√ Oxygen should be prepared appropriately (warmed and humidified).

Bronchodilators 

A
Routine ß2-adrenergic agonist bronchodilating treatment is not recommended for 
acute bronchiolitis.

C
Nebulised ipratropium bromide is not recommended for the treatment of acute 
bronchiolitis.

A
Nebulised adrenaline is not recommended as routine treatment for acute bron-
chiolitis in children.

It h
as

 be
en

 5 
ye

ars
 si

nc
e t

he
 pu

bli
ca

tio
n o

f th
is 

Clin
ica

l P
rac

tic
e G

uid
eli

ne
 an

d i
t is

 su
bje

ct 
to 

up
da

tin
g. 



CLINICAL PRACTICE GUIDELINE ON ACUTE BRONCHIOLITIS 23

B
If a bronchodilator is considered necessary, therapeutic testing is recommended. 
Treatment should only be continued if there is a clinical response.

√
Xanthines, oral terbutaline, subcutaneous adrenaline, oral salbutamol and intra-
venous salbutamol are not recommended for patients with acute bronchiolitis.

D
Xanthines may be useful in treating apnoea associated with acute bronchiolitis in 
ex-premature infants. 

Nebulised hypertonic solution and rhDNase 

A

3% nebulised saline solution in patients admitted to hospital with acute bronchi-
olitis, nebulised either alone or with bronchodilators and in repeated doses, is a 
useful treatment in reducing the length of hospitalisation. It is therefore recom-
mended.

A rhDNase is not recommended for patients with acute bronchiolitis. 

Mucolytics, antitussives and nasal decongestants, alternative therapies and other treat-
ments that have been tested in acute bronchiolitis 

B
Mucolytics, antitussives and nasal decongestants are not recommended for the 
treatment of acute bronchiolitis.

D
Antihistamines, oral decongestants, nasal vasoconstrictors, steam and alternative 
therapies such as homoeopathy are not recommended for patients with acute 
bronchiolitis.

C Nebulised furosemide is not recommended for patients with acute bronchiolitis.

A There is insufficient evidence to recommend the use of surfactants.

Antibiotics 

A Antibiotics should not be used as routine treatment for acute bronchiolitis.

B
There is insufficient evidence on the value of macrolides in acute bronchiolitis. 
Their use is not recommended.

B
When there is a bacterial infection (e.g. a urinary infection or acute otitis media), 
this must be treated as it would be if the patient did not have bronchiolitis.

D
In patients with severe acute bronchiolitis requiring mechanical ventilation, a sig-
nificant percentage have a concurrent bacterial lung infection. The use of antibi-
otics in these patients should be considered.

B
Antibiotics should not be used as routine treatment for bronchiolitis patients with 
atelectasis or alveolar involvement.

√
Antibiotics should be considered for patients with acute bronchiolitis who present 
clinical signs of severity and/or blood count, CRP and/or PCT alterations.
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Heliox

D
Heliox may be useful in patients with moderate to severe bronchiolitis, but more 
studies confirming this are needed.

√
Heliox as a drug nebulisation medium may improve the quantity of the drug that 
penetrates distally and drug distribution, but there are no specific studies involv-
ing patients with acute bronchiolitis.

Glucocorticoids 

A
Glucocorticoids are not recommended for the treatment of acute bronchiolitis, in 
any dosage form.

B
Routine use of glucocorticoids is not recommended for patients with acute bron-
chiolitis who are being mechanically ventilated.

Antivirals 
B Ribavirin is not recommended for patients with acute bronchiolitis.

√
Ribavirin may have a role to play in severely immunocompromised patients with 
RSV infection.

Montelukast 

B Montelukast treatment is not recommended for patients with acute bronchiolitis.

Supportive treatment, hydration and nutrition 

√
Respiratory secretions should be aspirated before feeds, before each inhaled 
treatment and when signs of obstruction of the upper airways are detected (audi-
ble evidence of secretions, increased distress).

√ Saline solution drops may be used before secretions are aspirated.

√
Respiratory secretions should be aspirated before the severity of a patient’s con-
dition is assessed.

√
Humidification has not been shown to be useful in patients with acute bronchioli-
tis. It is therefore not recommended.

√
Positional measures (lifting the head of the cot) are recommended for patients 
with acute bronchiolitis.

D
The hydration and ability to take liquids of patients with acute bronchiolitis must 
be assessed.

D Feeds should be broken up and/or thickened if feeding difficulties are detected.

D
Feeding via nasogastric tube may be an option for children at risk of dehydration 
or with progressive respiratory difficulties.

√
In children whose condition is most severe, particularly those whose illness pro-
gression may require endotracheal intubation, intravenous hydration is recom-
mended.
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B
Patients with acute bronchiolitis may present the syndrome of inappropriate anti-
diuretic hormone secretion.

Respiratory physiotherapy 

A
Respiratory physiotherapy is not recommended for patients with acute bronchi-
olitis.

Non-invasive ventilation and conventional ventilation 

B
CPAP non-invasive ventilation is effective in patients with acute bronchiolitis 
who present severe respiratory difficulties, hypercapnia or recurrent apnoea.

B CPAP non-invasive ventilation has few side effects and is well tolerated.

√
Non-invasive ventilation must be considered for acute bronchiolitis patients with 
respiratory insufficiency despite medical treatment.

√

Mechanical ventilation must be considered for acute bronchiolitis patients with 
respiratory insufficiency, those with apnoea, those in whom other measures, such 
as non-invasive ventilation (NIV), have failed and those with signs of imminent 
arrest.

√
High-frequency oscillatory ventilation (HFOV) appears to be useful in patients 
with hypercapnic respiratory insufficiency despite conventional mechanical ven-
tilation.

Monitoring 

Pulse oximetry 

C
Oxygen saturation should be determined via pulse oximetry (SpO2) during initial 
examination of patients with acute bronchiolitis.

D
When a child’s clinical presentation improves, it is no longer necessary to monitor 
SpO2 continuously.

B

Children with high-risk comorbidities (haemodynamically significant congenital 
heart disease, pulmonary hypertension, neuromuscular disease, oxygen-depend-
ent lung disease and immunodeficiency) require more monitoring when their 
oxygen is being withdrawn.

CO2 monitoring  

√
It may be useful to determine the CO2 levels of patients with moderate or severe 
acute bronchiolitis non-invasively, particularly in patients receiving ventilatory 
support.
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Heart rate (HR), breathing rate (BR), severity scale

B
HR and BR should be monitored, particularly during the acute phase of the ill-

ness.

√ 
Using a severity scale may be useful in monitoring clinical progression and res-

ponse to treatment in patients with acute bronchiolitis.

Monitoring apnoea

D

Apnoea should be monitored in bronchiolitis patients aged under 1 month, those

with a history of prematurity and those in whom a previous episode of apnoea is

reported.

Prevention

Palivizumab

A

Palivizumab reduces the number of hospital admissions due to RSV in high-risk
patients. It has not been shown to reduce the incidence of the illness; the duration

of hospitalisation, oxygen therapy or mechanical ventilation; or mortality.

Palivizumab prophylaxis is considered advisable for the prevention of severe lower
respiratory tract diseases that require hospitalization, caused by RSV during the
periods when there is an expected risk of infection due to RSV, in:

A  Children under 2 years who have required treatment for bronchopulmonary
dysplasia in the last 6 months.

 Children under 2 years with haemodynamically significant congenital heart disease.

 Infants born at 35 weeks’ gestation or less, who are 6 months old at the start of the
RSV season or who are discharged from hospital during the RSV season.
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C
In cases for which palivizumab prophylaxis is indicated, it should be administered 
from October to March as a monthly intramuscular dose of 15 mg/kg.

D
In patients for whom it is indicated, home administration of palivizumab may im-
prove compliance and reduce the number of hospital admissions due to RSV.

A
Palivizumab has not been shown to be effective in treating established RSV infec-
tions.

√
Palivizumab reduces the rate of hospital admission due to RSV but does not pre-
vent infection in all cases. It does not prevent other viral infections related to 
acute bronchiolitis. Hygiene measures must therefore be emphasised.

Measures to prevent community transmission 

D
Carers should be informed of the benefits of washing their hands in order to pre-
vent transmission of respiratory viruses. They should be advised to wash their 
hands frequently.

D
Numbers of visits should be limited, particularly visits to very small and prema-
ture infants.

D
Contact with people with symptoms of respiratory infections and environments 
with a high risk of contagion should be avoided.

D
Tobacco exposure should be avoided. Carers should be informed that tobacco 
particles that cling to clothing may harm children even if no one smokes around 
the child.

√
Parents must be informed of these preventive measures before children are dis-
charged from hospital, at birth and at follow-up visits up to the age of 1 year.

D Carers should be educated on the signs and symptoms of acute bronchiolitis.

Measures to prevent hospital transmission

D

RSV is highly contagious and penetrates the body through the mucous mem-
branes of the eyes, nose or mouth. It is transmitted in secretions on the hands or 
on fomites, where it can survive for 6-12 hours. Droplets of secretions may be scat-
tered up to 2 metres. RSV is destroyed by soap and water or alcohol gel.

D
Medical staff and those accompanying patients must be informed of the routes of 
transmission and control measures.

B

Hand-washing is the most important measure in preventing hospital transmis-
sion of RSV. Hands must be decontaminated before and after direct contact with 
patients, after contact with inanimate objects from the patient’s surroundings and 
after removing gloves. Alcohol gels are recommended to disinfect the hands.

D
Contact measures (particularly doctor’s coats and disposable gloves) are recom-
mended.

D
Surfaces that come into contact with patients with acute bronchiolitis and medical 
materials from their surroundings should be disinfected.
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D
Patients with acute bronchiolitis should be isolated. If this is not possible, hospital 
cohorts should be established by aetiology.

D Visits by people with symptoms of respiratory infections should be restricted.

D Compliance with control measures must be monitored.

D

Hand disinfection and isolation of contact, closure of units (closure to new admis-
sions and restrictions to entry), establishing cohorts and palivizumab appear to 
be useful in controlling outbreaks of RSV infection in Neonatal Intensive Care 
Units.

Smoking 

C
Maternal smoking during pregnancy seems to increase the risk of acute bronchi-
olitis. Smoking should be avoided during pregnancy.

A
Exposure to tobacco smoke increases the rate of hospital admission due to lower 
respiratory tract infections, including bronchiolitis.

D
Exposure to tobacco smoke exacerbates symptoms and worsens the prognosis of 
patients with acute bronchiolitis.

Breastfeeding 

A
Breastfeeding protects infants against lower respiratory tract infections, including 
bronchiolitis.

A
Breastfeeding for more than 4 months offers greater protection against lower 
respiratory tract infections.

D
Breastfed infants seem to be at less risk of acute bronchiolitis and less risk of se-
verity if it does develop.
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Progression 

Duration of clinical presentation, hospital admission rate 

B
Up to 70% of all children contract an RSV infection before the age of 1 year. 22% 
develop symptoms.

C
Approximately 13% of children develop acute bronchiolitis before the age of 1 
year.

C
2-5% of infants require hospitalisation for acute bronchiolitis before the age of 1 
year.

C
3% of children seen in Accident & Emergency wards and up to 20% of inpatients 
may be admitted to PICUs.

B
The usual duration of symptoms is 12 days (although 9% may still present symp-
toms at 28 days), but only 6-7 days of respiratory difficulty and feeding difficul-
ties.

B
It should be explained to parents/carers that acute bronchiolitis may take several 
weeks to resolve.

D
Among those admitted to hospital, the average duration of hospitalisation is giv-
en as approximately 3 days, with an average of 56 hours’ oxygen therapy.

D Up to 20% of viral tests have been found positive 3 weeks after symptom onset.

Recurrent wheezing 

A Patients with acute bronchiolitis may present recurrent wheezing.

A
Recurrent wheezing is more common up to the age of 5 years. Incidence falls as 
patients’ age increases.

D
It is not known whether recurrent wheezing is secondary to damage done by the 
infection that causes acute bronchiolitis or if there is a prior genetic or environ-
mental predisposition. 

D
Palivizumab prophylaxis in premature infants may reduce the incidence of recur-
rent wheezing, but more studies demonstrating this are required.
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1. Introduction

Acute bronchiolitis is the most common lower respiratory tract infection in infants1,2. Its 
annual incidence in infants is 10%3, with a hospital admission rate of between 2% and 5%3. 
This has increased significantly in recent years3,4.

In 1993, McConnochie established clinical criteria to define bronchiolitis5: first acute 
episode of wheezing in a child aged under 24 months, expiratory dyspnoea and prodromal 
cold5. However, the criteria used by different hospitals, and even by different professionals, 
to define bronchiolitis vary greatly (some authors restrict the diagnosis criteria to infants 
aged under 12 months, others also include successive episodes in the same patient).

Acute bronchiolitis places considerable demand on healthcare resources, not only 
in primary care, where it generates a significant number of consultations during both the 
acute and the sequelae phase, but also in hospitals, with major Accident & Emergency 
care requirements and a large number of admissions during epidemics. Of these cases, 
5-16% will need to be admitted to a paediatric intensive care unit (PICU)6. In one study 
conducted in Spain in 2003, acute bronchiolitis was responsible for the hospitalisation of 37 
per 1000 infants aged under 6 months, and 25 per 1000 infants aged under 12 months7.

There is scientific disagreement as to how bronchiolitis should be handled, leading to 
major variation in how it is treated by different hospitals and healthcare professionals1,4. 
Many treatments which have not been proven to be effective are often used indiscrimi-
nately. Different styles in normal clinical practice may lead to variations not only in the 
consumption of medical resources but also in the clinical outcomes achieved, quality of 
healthcare and fairness of access and use of services8,9.

For these reasons (high prevalence, confusion as to the definition of the illness, diver-
sity of diagnosis criteria, variations in clinical practice and huge impact on consumption of 
medical resources), acute bronchiolitis has been selected as an entity for a CPG.
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2. Scope and Aims 

2.1. Scope 

Patients with acute bronchiolitis are the target population of this guideline. The working 
group (WG) establishes the following functional definition of acute bronchiolitis, by con-
sensus: first episode of inflammation of the lower respiratory tract (bronchi and bronchi-
oles), presumably virus-induced, in children aged under 24 months.

The potential users of the CPG are all healthcare professionals involved in caring for 
patients diagnosed with acute bronchiolitis.

The CPG also brings together relevant information for carers (parents, guardians or 
others such as care home or nursery school staff looking after patients with acute bron-
chiolitis), particularly in sections which refer to measures to prevent transmission of the 
illness, supportive treatment and the warning signs of unfavourable progression.

The CPG includes recommendations for healthcare provided in Spain for patients 
with acute bronchiolitis in paediatric primary care centres, non-hospital-based paediatric 
appointments, paediatric hospitals and general hospitals that treat children.

The scope of this CPG does not include the treatment of late morbidity which may 
occur in patients with acute bronchiolitis, such as obliterative bronchiolitis, recurrent epi-
sodes of wheezing and asthma.

2.2. Aims 

2.2.1. MAIN AIM 

To develop an evidence-based CPG on acute bronchiolitis.

2.2.2. SPECIFIC GOALS

a) Establishment of a functional definition of acute bronchiolitis by the WG.

b) To define the risk factors for contracting the illness or for worse illness progres-
sion.

It h
as

 be
en

 5 
ye

ars
 si

nc
e t

he
 pu

bli
ca

tio
n o

f th
is 

Clin
ica

l P
rac

tic
e G

uid
eli

ne
 an

d i
t is

 su
bje

ct 
to 

up
da

tin
g. 



CLINICAL PRACTICE GUIDELINE IN THE SNHS34

c) To define severity criteria.

d) To define criteria for referral from primary and outpatient care.

e) To define hospital admission and discharge criteria for Accident & Emergency and 
PICUs.

f) To provide support for healthcare professionals caring for patients with acute 
bronchiolitis.

g) To promote the rational use of diagnostic tests.

h) To promote the rational use of treatment resources.

i) To define and stimulate effective preventive measures.

j) To define guidelines to control hospital infection.

k) To establish appropriate monitoring guidelines for patients hospitalised for acute 
bronchiolitis.

l) To provide carers (whether relatives or not) with information that gives them a 
better understanding of the disorder affecting the child in their care.

m) To establish whether specific subsequent follow-up is needed for all or a subgroup 
of acute bronchiolitis patients.
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3. Methods

The methods used are stated in the Methodology Manual for Developing CPGs of the 
Spanish Ministry for Health and Consumption10.

The steps taken were as follows:

– Formation of a WG consisting of professionals who provide medical care at Bar-
celona’s Sant Joan de Déu Hospital (emergency paediatricians, inpatient paedia-
tricians and nursing staff), and a group of paediatricians who work at the national 
level. In order to incorporate the views of parents and carers, a group of parents 
were surveyed, and approved the information for patients.

– Formulation of clinical questions using the PICO (patient, intervention, compari-
son, outcome) method.

– Bibliographical search of PubMed/Medline, the Cochrane Library Plus in Spanish, 
CRD (Centre for Reviews and Dissemination, including DARE, NHS EED and 
the HTA da-tabase), the TRIP database, US National Guidelines Clearinghouse, 
UK National Library for Health, UK NICE Guidance, GuíaSalud (Spain), New 
Zealand Guide-lines Group, SIGN, ICSI, cmA Infobase (Canada) and ISI web of 
knowledge. Period covered: up to February 2009. Languages: there were no lan-
guage restrictions, but most of the studies considered were in Spanish, English and 
French. The initial phase consisted of a preliminary search for CPGs and system-
atic reviews in the databases mentioned above. Seven CPGs on acute bronchiolitis 
were identified, with the illness understood to be a first episode of inflammation of 
the lower respiratory tract (bronchi or bronchioles), presumably virus-induced, in 
children aged under 24 months, which were evaluated using the AGREE instru-
ment11. It was then decided to use four of these1,2,4,12 (Appendix 6) as a secondary 
source of information. Thanks to their rigour and clarity they also provided inspi-
ration and examples for some sections of this guideline, in line with the develop-
ment/adaptation/updating method used in the asthma CPG of the Basque Coun-
try13. In the second phase, an extended search for original studies was carried out. 
Later on, search alerts were created in PudMed to identify relevant studies in the 
main biomedical journals.

– Quality evaluation of studies and summary of evidence for each question, follow-
ing the recommendations of SIGN (the Scottish Intercollegiate Guidelines Net-
work).

– Formulation of recommendations based on SIGN’s «formal evaluation» or «rea-
soned judgement». Levels of evidence and grades of recommendations were as-
signed using SIGN’s system (Appendix 1). Disputed recommendations or those 
not based on evidence were decided on by simple consensus of the WG.

– The methodology collaborators advised the WG and helped review the first draft 
of the guideline. External reviewers helped review the second draft. The various 
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scientific societies involved (the Spanish Paediatrics Association [AEP], the Span-
ish Society for Paediatric Respiratory Medicine [SENP], the Spanish Society for 
Neonatology [SEN], the Spanish Association for Paediatric Primary Care [AE-
Pap], the Spanish Society for Outpatient Paediatrics and Primary Care [SEPEAP], 
the Spanish Society for Paediatric Intensive Care [SECIP], the Spanish Society for 
Paediatric Emergency Care [SEUP]) were contacted, and are also represented by 
members of the WG and external reviewers.

– Material detailing the information according to the CPG methodology process is 
available at www.guiasalud.es.
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4. Diagnosis 

4.1. Clinical Severity Criteria and Risk Factors 

CPGs1,2,4,12 consider the following clinical severity criteria: tachypnoea 
and cyanosis, age under 12 weeks and refusal to feed (intake less than 
50%), lethargy, history of apnoea, nasal flaring, grunting and severe re-
tractions (grade A, NZGG4; grade B, AAP1; opinion of experts, SIGN). 
The upper airways should be unblocked before physical examination, 
as a patient whose upper airways are obstructed by mucus may present 
increased signs of respiratory difficulty.

A prospective study published in 2006 concluded that BR > 45 bpm, 
saturation < 95% and age < 6 months are objective, reproducible pa-
rameters that may be significant in predicting the need for hospital ad-
mission. They therefore indicate severity, which reaffirms CPGs’ recom-
mendation of considering tachypnoea, low oxygen saturation and young 
age to be severity criteria.

Descriptive, 
3

Various CPGs1,2,4,12 identify the following as factors associated with se-
vere acute bronchiolitis: comorbidities (heart disease, immunodeficiency, 
chronic lung disease, prematurity) with grade B according to the AAP1, 
smoking around the child, more siblings, overcrowding and poverty 
(grade C, SIGN4) and recent symptom onset, understood as less than 
72 hours (expert opinion, NZGG12).

CPGs 

In line with CPG recommendations, a study published in 20076 showed 
that the main risk factor for PICU admission was young age, and the 
main determining factors for severe progression in PICUs was the asso-
ciation of two or more risk factors (age under 6 weeks, prematurity < 37 
weeks, chronic lung disease, heart disease, neurological disease, immu-
nodeficiency or another chronic disease), consolidation on X-rays and 
history of apnoea on admission. Mortality due to bronchiolitis was low 
(associated with previous chronic diseases).

Descriptive, 
3

Turning to number of siblings and nursery school attendance, only 
SIGN’s CPG4 asserts that the number of siblings and nursery school at-
tendance have been associated with a higher risk of acute bronchiolitis 

Questions to Answer

• In patients with acute bronchiolitis, what clinical severity criteria can be considered 
for the progression of bronchiolitis?

It h
as

 be
en

 5 
ye

ars
 si

nc
e t

he
 pu

bli
ca

tio
n o

f th
is 

Clin
ica

l P
rac

tic
e G

uid
eli

ne
 an

d i
t is

 su
bje

ct 
to 

up
da

tin
g. 



CLINICAL PRACTICE GUIDELINE IN THE SNHS38

or RSV infection. More recent studies15-18 have also linked siblings to 
a greater risk of acute bronchiolitis or RSV infections. Figueras Aloy, 
whose work18 studies the risk factors for hospital admission due to RSV 
in children born after 33-35 weeks’ gestation, found that having siblings 
and attending nursery school were risk factors.

CC,
2-
CH,
2+
CC,
2+

CPGs1,2,4,12 do not address birthweight or maternal age as possible risk 
factors for acute bronchiolitis or greater severity. In a cohort study, Koe-
hoorn15 finds that children whose mothers are aged < 20 years and those 
with a low or very low birthweight (1500-2500 g [3.3-5.5 lb] and < 1500 g 
[< 3.3 lb] respectively) are at greater risk of acute bronchiolitis. Rossi17 
describes a higher rate of hospital admission  due to syncytial respira-
tory virus (RSV) in children with low birthweight (< 2500 g).

CH,
2+

CC,
2-

Regarding the effects of patients’ chronological age at the beginning 
of the respiratory virus season, according to SIGN’s CPG4 (grade C) 
very small infants (no chronological age is stated) have a greater risk 
of hospitalisation, and the NZGG’s CPG12 (expert opinion) states that 
patients referred should be less than 2 months old. The CCHMC’s CPG2 
(grade C) says that those aged under 3 months have a greater risk of 
hospital admission and morbidity. Finally, the AAP’s CPG1 (grade B) 
asserts that the greatest risk of severe illness is recorded in patients 
aged under 6-12 weeks, adding that these patients suffer from apnoea 
more frequently, which also entails a higher risk of hospital admission, 
PICU admission and mechanical ventilation. Two studies17,18 found that 
a younger age at the beginning of the RSV season was associated with 
a greater risk of hospital admission due to RSV. In the second of these, 
patients were born after 32-35 weeks’ gestation, and the age associated 
with risk of hospital admission due to RSV is under 10 weeks.

CPG

CC,

2-;

CC,

2+

SIGN’s CPG4 does not conclude (grade C) that atopy is a risk factor for 
severity, as no such link has been demonstrated.

CPGs

All CPGs1,4,12 agree on the protective value of breastfeeding (grade 
A, NZGG12; grade C, SIGN4 and AAP1). Studies published later than 
CPGs provide information which is consistent with this statement. One 
of these19 evaluated the nutritional status and type of feeding in rela-
tion to the severity of acute bronchiolitis, and found that patients who 
were breastfed for longer progressed better (less time receiving oxygen 
therapy and shorter hospital stays). However, no relationship was found 
between nutritional status and severity of acute bronchiolitis. Another 
study20 examined the relationship between breastfeeding, exposure to 
tobacco and severity of acute bronchiolitis and found that the length 
of breastfeeding (whether alone or combined with bottle-feeding) was 
associated with better progression; that environmental exposure to to-
bacco smoke exacerbated symptoms and the worsened the prognosis of  

CPGs

CH,

2-

Descriptive, 
3
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patients with bronchiolitis; and that breastfeeding seemed to have apro-
tective effect even in patients exposed to tobacco.

One study adds another risk factor to be considered for severe bronchi-
olitis21. This study examined the relationship between exposure to pollu-
tion (ozone, material particles ≥ 2.5 microns, carbon monoxide, sulphur 
dioxide) and severity of acute bronchiolitis. It found that chronic and 
subchronic exposure to material particles with diameter ≥ 2.5 microns 
was associated with an increased risk of hospital admission due to bron-
chiolitis.

CC,

2+

Bloemers22 presents a study which finds that Down’s syndrome is an in-
dependent risk factor for severe RSV infection. 

CH,

2+

A multicentre study in patients with RSV infection23 finds that neu-
romuscular disease results in a greater risk of PICU admission, mechani-
cal ventilation and mortality, and therefore of severe illness.

CC,

2+

Some studies have attempted to relate the various aetiological agents 
of acute bronchiolitis with differing clinical progression. A study of pa-
tients admitted to PICUs for respiratory infections24 found that the aver-
age age of patients with RSV infections was significantly lower than that 
of patients with other viral infections; that bronchiolitis was significantly 
associated with RSV; and that prematurity and chronic lung disease were 
associated only with RSV infection, not with other viral infections.

Descriptive, 
3

Another study25 of patients admitted to hospital for a viral infection of 
the lower airways (bronchiolitis or bronchopneumonia) found that RSV 
was associated with respiratory infections in younger patients and those 
with more severe progression, but that no subtype of RSV was associ-
ated with greater severity. It does not specify whether aetiological agent 
determined better or worse progression among those with bronchiolitis.

Descriptive, 
3

Fodha et al.26 examined the relationship between the viral load in the na-
sopharynx, type of RSV (A or B), patients’ characteristics and severity 
of bronchiolitis (in terms of BR, length of hospital stay, rate of PICU ad-
mission and rate of mechanical ventilation). Like other studies, it found 
that patients with gestational age < 37 weeks, birthweight < 2,500 g 
[5.5 lb] and chronological age < 28 days presented greater severity. They 
also found a positive relationship between viral load and severity. No as-
sociation was found between subgroup of RSV and severity.

Descriptive, 
3
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The severity of bronchiolitis probably depends not only on factors con-
nected with the virus itself (type, subgroup, viral load, etc.), but also on 
factors relating to the host. For example, one study27 found that some 
polymorphisms of interleukin-8 (IL-8) (which regulates Th2/Th1 bal-
ance) were associated with greater severity. Although they are of little 
practical value for clinical practice, these studies are important, as they 
provide more information on the aetiopathology of bronchiolitis and so 
that new treatments can be developed.

CC,

2-

Recommendations

A

The following are considered to be clinical severity criteria for the progression of 
bronchiolitis:
• Refusal to feed or digestive intolerance,
• Lethargy,
• History of apnoea,
• Tachypnoea for the patient’s age,
• Nasal flaring, severe retractions, grunting and cyanosis.

B

The following are considered to be risk factors for severe progression of bronchi-
olitis:
• Age under 12 weeks,
• The following comorbidities: haemodynamically significant heart disease, im-
munodeficiency, chronic lung disease, prematurity;

C

• Rapid progression (< 72 hrs),
• Smoking around the child,
• More siblings and nursery school attendance,
• Overcrowding and poverty,
• No breastfeeding,
• Down’s syndrome,
• Neuromuscular disease;

D
• Low birthweight (< 2,500 g [5.5 lb]),
• Young mother,
• Younger age at the beginning of the RSV season.

D

There is insufficient evidence to conclude whether or not the following are risk 
factors for severity:
• Any specific aetiological agent,
• Any specific type of RSV (A or B),
• High RSV viral load in the upper nasopharynx,
• Some genetic polymorphisms.

C Atopy has not been shown to be a risk factor for severity.

√
The upper airways should be unblocked before the severity of a patient’s condi-
tion is assessed.
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4.2. Severity Scales 

There is insufficient evidence on the use of scales for acute bronchioli-
tis. Also, there are no validated scales specifically for acute bronchiolitis. 
The fact that several different scales have been used in work on bron-
chiolitis treatment makes comparison difficult.

The NZGG’s CPG12 (expert opinion) proposes a scale which has not 
been validated.

CPG

Liu28 proposes a clinical scale based on BR, retractions, dyspnoea and 
auscultation (total score between 1 and 12), compares intraobserver 
concordance between different healthcare professionals and finds good 
kappa indices. This study does not assess the scale’s ability to assess 
severity or prognosis.

Concordance 
study, 
3

There is a (double-blind) RCT published in 200729 which proposes a 
computerised system to quantify wheezing and crepitation, as a non-
invasive, objective way to evaluate pre-treatment and post-treatment 
changes in bronchiolitis. As this is an objective method, it would make 
it possible to draw more reliable comparisons between the different 
treatments tried for bronchiolitis. However, it evaluates only respira-
tory sounds, which are not necessarily directly correlated to severity 
of illness. It is probably more useful for research than for daily clinical 
practice.

RCT and 
concordance 
study, 
1-, 3

Recommendations

√
Although there are as yet no validated scales for the purpose, ideally the severity 
of patients with acute bronchiolitis should be assessed uniformly, using a scale. 

√
The airways should be unblocked before the severity of a patient’s condition is 
assessed.

Questions to Answer

• In patients with acute bronchiolitis, are assessment scales useful in taking decisions? 
What scales should be used?

CLINICAL PRACTICE GUIDELINE ON ACUTE BRONCHIOLITIS 41

It h
as

 be
en

 5 
ye

ars
 si

nc
e t

he
 pu

bli
ca

tio
n o

f th
is 

Clin
ica

l P
rac

tic
e G

uid
eli

ne
 an

d i
t is

 su
bje

ct 
to 

up
da

tin
g. 



4.3. Criteria for Referral from Primary and 
Outpatient Care to Hospitals 

There is little evidence on criteria for referral from outpatient care to 
hospitals for patients with acute bronchiolitis. CPGs which provide rec-
ommendations on this4,12 base them on the experience of the WG. In 
fact, SIGN’s guideline4 is based on evidence described by the NZGG12. 
Nevertheless, there is consistency between these CPGs.

CPGs

Patients with the following symptoms should be referred to hospital: 
refusal to feed (intake < 50% of usual intake), dehydration, lethargy, 
history of apnoea, BR > 70 bpm, grunting, nasal flaring, severe retrac-
tions, cyanosis, oxygen saturation < 92-94%, severe illness according to 
the scale proposed, uncertain diagnosis. Comorbidities, history of pre-
maturity (< 32-35 weeks’ gestation), age under 2-3 months, time since 
symptom onset (there is a risk of deterioration in the first 72 hours), 
parents’ ability to handle the child, geographical factors, transport dif-
ficulties and social factors must also be considered.

Parents should be provided with information on how to handle acute 
bronchiolitis and grounds for repeat consultation.

Recommendations

√

Patients with the following symptoms should be referred to hospital;
• Refusal to feed or digestive intolerance (approximate intake less than 50% of 

usual intake),
• Dehydration,
• Lethargy,
• History of apnoea,
• Tachypnoea for the patient’s age,
• Moderate or severe respiratory difficulty (grunting, nasal flaring, retractions or 

cyanosis),
• Oxygen saturation < 92-94% when breathing ambient air,
• Severe illness according to the scale used, 
• Uncertain diagnosis.

Questions to Answer

• In patients with acute bronchiolitis, what criteria may be useful in deciding whether 
to refer patients from primary and outpatient care to hospitals?
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√

The following factors should be taken into account when referring a patient to 
hospital:

• Age (< 2-3 months),
• Comorbidities,
• Symptom onset < 72 hrs, due to risk of deterioration,
• Socioeconomic status of the patient’s environment, geographical factors, trans-

port difficulties,
• Parents’ or carers’ ability to assess the severity of the child’s condition.

4.4. Hospital Admission Criteria 

There is little evidence on what criteria should be used to decide wheth-
er or not to admit patients with acute bronchiolitis to hospital. Most 
CPGs state clinical signs that suggest severity and provide recommen-
dations on when to refer patients from outpatient care, but do not de-
fine clear admission criteria. However, patients who need to be referred 
to hospital are probably sent there to assess whether they need to be 
admitted. This is confirmed by the works cited below.

A study published by Mansbach et al. in 200830 examines the opposite 
case, i.e. when it is safe to discharge a patient with acute bronchiolitis 
who has been admitted to the Accident & Emergency ward. According 
to these authors, the following factors are associated with safe discharge 
home from hospital:

CH,

2+

• Age > 2 months,
• No history of intubation,
• History of eczema,
• BR < 45 bpm (in patients aged 0-1.9 months), < 43 bpm (2-5.9 

months) or 40 bpm (6-23.9 months),
• Slight or no retractions,
• Initial saturation > 94%,
• Fewer salbutamol or adrenaline treatments in the first hour,
• Adequate food intake.

Questions to Answer

• In patients with acute bronchiolitis, what criteria may be useful in deciding whether 
patients need to be admitted to hospital?
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Thus it could be said that it is not safe to discharge patients who do not 
meet these criteria. The need for hospital admission of these patients 
and all those who meet referral criteria should be evaluated.

Lind31 carried out a review of the scientific literature and found that 
clinical judgement is still the main criterion when deciding whether to 
admit children with bronchiolitis to hospital, and that no objective as-
sessment can replace it. However, Lind concludes that tachypnoea and 
hypoxia are the measures with the greatest predictive value, although 
even these are not highly sensitive.

Review, 4

Descriptive, 3

Another study32 develops and validates a clinical model to predict hos-
pital admission (sensitivity 91%, specificity 83%) on the basis of a ret-
rospective review, and finds a gradual increase in the risk of hospital 
admission in patients with increased dehydration, respiratory difficulty 
and tachycardia (> 97th percentile); and a gradual reduction as age in-
creased. The model predicts hospital admission for all patients less than 
2 months old.

In a retrospective study, Willwerth33 found that 2.7% of patients suf-
fer apnoea, and that it is associated with younger age, younger post-
conception age, prematurity and apnoea proceeding consultation. Risk 
criteria: age < 1 month in those born full-term, post-conception age < 48 
weeks in premature infants, apnoea; sensitivity 100%, specificity 64%, 
negative predictive value 100%.

CH,

2

Recommendations

√

Hospital admission is recommended for patients who meet the following criteria:
• Age under 4-6 weeks,
• Refusal to feed or digestive intolerance (approximate intake less than 50% of 

usual intake),
• Dehydration,
• Lethargy,
• History of apnoea,
• Tachypnoea for the patient’s age,
• Moderate or severe respiratory difficulty (grunting, nasal flaring, retractions or 

cyanosis),
• Oxygen saturation < 92 when breathing ambient air,
• Comorbidities: haemodynamically significant heart disease, pulmonary hyper-

tension, neuromuscular disease, oxygen-depended lung disease, immunodefi-
ciency,

• Uncertain diagnosis.It h
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√

The following factors should be considered when deciding whether to admit a 
patient to hospital:

• Other comorbidities: heart disease, chronic lung disease, history of prematu-
rity, Down’s syndrome,

• Symptom onset < 24-48 hrs, rapid progression of symptoms,
• Socioeconomic status of the patient’s environment, geographical factors, trans-

port difficulties,
• Parents’ or carers’ ability to evaluate the severity of the child’s condition.

4.5. PICU Admission Criteria 

There is little evidence on indications for PICU admission, and SIGN’s 
CPG4 is the only one which addresses the subject. Its recommendation 
is based on expert consensus. PICU admission is indicated if it proves 
impossible to maintain oxygen saturation > 92% despite increasing 
oxygen therapy, if there is a deterioration in the patient’s respiratory 
status with signs of increasing respiratory distress or signs of exhaus-
tion, and if the patient presents recurrent apnoea.

CPG

A study conducted in a Spanish PICU6 found that the main risk factor 
for PICU admission was young age (< 6 weeks). Perhaps this factor 
should therefore be considered when deciding whether to admit a pa-
tient to a PICU.

Descriptive, 3

Recommendations

√

PICU admission is indicated if it proves impossible to maintain oxygen saturation 
despite increasing oxygen therapy, if there is a deterioration in the patient’s res-
piratory status with signs of increasing respiratory distress or signs of exhaustion, 
and if the patient presents recurrent apnoea.

Questions to Answer

• In patients with acute bronchiolitis who need to be admitted to hospital, what criteria 
may be useful in deciding whether they need to be admitted to PICUs?
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4.6. Discharge Criteria 

There is little evidence on discharge from hospital or Accident & Emer-
gency wards. Only a few CPGs make recommendations on this subject. 
SIGN’s CPG4 (expert opinion) recommends saturation > 94% with no 
additional oxygen, maintained for 8-12 hours’ monitoring, including a 
period of sleep, and that food intake be more than 75% of the patient’s 
usual food intake. The CCHMC’s CPG2 (Grade D) recommends dis-
charging patients when the following criteria are met:

• BR < 70 bpm with no clinical evidence of increasing respiratory dis-
tress,

• Carers able to clean the airways,
• Patient breathing without additional oxygen or with stable doses of 

oxygen which can be continued at home,
• Sufficient food intake to avoid dehydration,
• Adequate family resources, confident parents who have been 

trained,
• Adequate follow-up (home visits if necessary, usual paediatrician in-

formed and agrees patient can be discharged).

CPGs

Only one article has been found on criteria for discharge from Acci-
dent & Emergency wards30. This concludes that the following are safe 
discharge criteria:

• Age > 2 months,
• No history of intubation,
• History of eczema,
• BR < 45 bpm (0-1.9 months), < 43 bpm (2-5.9 months), < 40 bpm (6-

23.9 months),
• Slight or no retractions,
• Initial saturation > 94%,
• Fewer salbutamol or adrenalin treatments in the first hour,
• Adequate oral food intake.

CH,

2+

Questions to Answer

• In patients with acute bronchiolitis, what criteria may be useful in deciding when to 
discharge patients from hospital?
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Recommendations

√
Patients must be monitored for approximately 8-12 hrs after oxygen is withdrawn. 
This must include a period of sleep.

√
Discharge should be planned from admission onwards (agree discharge criteria 
with parents on admission).

√

Patients can be discharged when:
• BR is appropriate for the patient’s age, with no clinical evidence of increasing 

respiratory distress,
• Saturation > 94% when breathing ambient air,
• Adequate food intake,
• Carers able to clean airways,
• Resources in the environment are appropriate (parents/carers provided with 

accurate information on progression and grounds for repeat consultation, par-
ents/carers consent to the discharge, suitable follow-up possible).

4.7. Aetiological Agents 

Publications are consistent on the seasonal nature of acute bronchioli-
tis (winter: November-March) in temperate climates (grade D, SIGN4). 
They also agree that bronchiolitis is connected with viral infections, 
mainly RSV (grade B, CCHMC2; grade D, SIGN4), but also associated 
with other viruses (parainfluenza, adenovirus, influenza, metapneumo-
virus, rhinovirus, enterovirus, bocavirus) and Mycoplasma pneumoniae. 
Concurrent infections have also been described.

CPGs

The seasonal nature of RSV in temperate climates is confirmed by an 
epidemiological study34 conducted in the USA, which found other pat-
terns in other climates (constant activity with increases in summer and 
autumn in hot, wet climates; constant activity in cold climates).

Epidemio- 
logical study,

3

Questions to Answer

• In patients with acute bronchiolitis, what are the aetiological agents?
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One study35 concluded that patients with bronchiolitis associated with 
rhinovirus presented more wheezing, received more steroids and were 
hospitalised for less time. Another study36 found that rhinovirus was 
the second-most common cause of lower respiratory tract infections 
after RSV, and that patients with rhinovirus infections were admitted to 
hospital earlier in the progression of their illness and seemed to present 
more severity. Jaques37 also found that rhinovirus was the second-most 
common cause of bronchiolitis in winter, and the most common in 
spring. This study found no differences regarding the length of hospi-
tal stays between patients with RSV and those with rhinovirus. Kim38 
presents a study in paediatric patients with lower respiratory tract in-
fections, and states that in the series metapneumovirus is the most fre-
quently isolated virus, followed by RSV. Clinical presentation of pa-
tients with metapneumovirus was no different from that of those with 
other viruses. Children with concurrent infections showed no greater 
severity. Peaks of incidence were observed in autumn and spring (the 
study was conducted in Korea), the male/female ratio is 2:1 and 58% of 
those infected were less than 2 years old. In a Spanish study, Alonso39 
demonstrates a circannual rhythm of RSV infection, with a seasonal 
peak in autumn-winter. The beginning of the season is somewhat vari-
able, but its duration is fairly uniform.

CH,

2+

Descriptive, 3

Descriptive, 3

Descriptive, 3

It is possible that progression and severity of bronchiolitis vary accord-
ing to aetiology. However, more studies are required to provide more 
evidence of this.

Recommendations

B Acute bronchiolitis is associated with viral respiratory infections.

C

To date it has been described in association with the following: RSV (main cause), 
rhinovirus, enterovirus, adenovirus, metapneumovirus, influenzas, parainfluenza, 
bocavirus. Concurrent viral infections have been described. An association with 
Mycoplasma pneumoniae has also been described.

D
Progression and severity may depend on aetiology, but to date there is insufficient 
evidence of this.

D
Healthcare professionals must bear in mind the time of year when making diag-
noses. Spain, bronchiolitis has a seasonal peak (autumn and winter).
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5. Additional Examinations 

5.1. Blood Count, C-Reactive Protein (CRP), 
Procalcitonin (PCT) and/or Blood Cultures 

CPGs1,2,4 agree that routine additional examinations are not recom-
mended for patients with typical acute bronchiolitis (grade A, CCH-
MC2; grade B, AAP1), because it is diagnosed clinically and because it 
presents a lower incidence of bacterial illnesses than patients with fe-
ver but without bronchiolitis. In particular, SIGN’s CPG4 recommends 
not performing blood counts in patients with typical acute bronchiolitis 
(grade D).

CPGs

One SR40 states that there is little information available on how useful 
a white blood cell count is in acute bronchiolitis.

SR RCT,

1++

In two studies which examined the incidence of potentially serious 
bacterial infection in infants aged under 3 months with fever and with 
or without acute bronchiolitis41,42, n = 3066 and 448 respectively, it was 
found that patients with bronchiolitis had a significantly lower inci-
dence of potentially serious bacterial infections (in one of the studies, 
no patients in the bronchiolitis group had potentially serious bacterial 
infections; in the other, only 2.2% did, all of which were urinary infec-
tions, not sepsis).

CH,

2-

Purcell43 presents a retrospective study of patients with RSV infections 
of the lower respiratory tract (n = 1,920) with or without fever in whom 
blood counts and bacterial cultures were performed, and compares 
white blood cell counts and positive cultures. Among those who had 
fever (n = 672), the positive culture rate was 5% (94% urinary infec-
tions). No statistically significant differences were found between the 
white blood cell counts and the positive culture rate. Only 3 cases of 
positive blood cultures were found, and only one of these was a positive 
blood culture with no urinary infection, in a infant girl aged 6 months 
with temperature 38.5 °C and WBC 38,200/μl.

Descriptive, 3

Questions to Answer

• In patients with acute bronchiolitis, when are blood counts, C-reactive protein (CRP) 
assays, procalcitonin (PCT) assays and/or blood cultures needed?
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There is consistency between the studies, with low rates of bacterial in-
fection found in bronchiolitis patients. When such infection is present, 
it is usually a urinary infection.

The only study44 that evaluates how useful white blood cell counts are 
in bronchiolitis patients does not find them to be useful in predicting 
bacterial infection.

Descriptive, 3

No studies were found on the use of CRP and PCT assays in patients 
with bronchiolitis. In studies involving patients with fever but without 
bronchiolitis44,45, CRP and PCT seem to be good markers of potentially 
serious bacterial infection. Of the two, PCT seems to be more accurate, 
particularly when fever progresses rapidly.

Descriptive, 3

CH,

2-

Recommendations

D
Routine blood counts, CRP assays and/or PCT assays are not recommended in 
patients with typical acute bronchiolitis.

D
Determining CRP and/or PCT levels may be useful in patients with acute bron-
chiolitis and fever in whom a potentially serious bacterial infection is suspected.

C
Routine blood bacteria tests are not indicated in children with typical acute bron-
chiolitis and no fever. Their use in patients with fever must be assessed on a case-
by-case basis.

5.2. Sediment and/or Urine Culture 

Questions to Answer

• In patients with acute bronchiolitis, when are urine tests and/or urine cultures needed?

CPGs CPGs1,2,4 agree that routine additional examinations should not 
be recommended for patients with typical acute bronchiolitis, because 
it presents a lower incidence of bacterial illnesses than patients with 
fever but without bronchiolitis (grade A, CCHMC2; grade B, AAP1).

However, as it has been observed that infants aged under 60 days with 
acute bronchiolitis and fever have a significant incidence of urinary in-
fections, SIGN’s CPG4 does recommend ruling out this possibility in 
this group of patients (grade C).
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In two studies which examined the incidence of potentially serious bac-
terial infections in infants aged under 3 months with fever and with 
or without acute bronchiolitis41,42, n = 3066 and 448 respectively, it was 
found that patients with bronchiolitis had a significantly lower inci-
dence of potentially serious bacterial infections (in one of the studies, 
no patients in the bronchiolitis group had potentially serious bacterial 
infections; in the other, only 2.2% did, all of which were urinary infec-
tions, not sepsis).

CH,

2-

Purcell43 presents a retrospective study of patients with RSV infections 
of the lower respiratory tract (n = 1,920) with or without fever in whom 
blood counts and bacterial cultures were performed, and compares 
white blood cell counts and positive cultures. Among those who had 
fever (n = 672), the positive culture rate was 5% (94% urinary infec-
tions). No statistically significant differences were found between the 
white blood cell counts and the positive culture rate. Only 3 cases of 
positive blood cultures were found, and only one of these was a positive 
blood culture with no urinary infection, in a infant girl aged 6 months 
with temperature 38.5 °C and WBC 38,200/μl.

Descriptive, 3

There is consistency between the studies, with low rates of bacterial in-
fection found in bronchiolitis patients. When such infection is present, 
it is usually a urinary infection.

Recommendations

C

Routine urine bacteria tests are not indicated in children with typical acute bron-
chiolitis and no fever.
The possibility of a urinary infection must be considered in patients aged under 
3 months with acute bronchiolitis and fever.
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5.3. Blood Gas Tests 

Questions to Answer

• In patients with acute bronchiolitis, when are blood gas tests needed and what type 
is required?

CPGs2,4 are consistent in recommending that routine blood gas tests 
should not be performed in patients with bronchiolitis. They insist that 
diagnosis and determination of severity must be based on clinical crite-
ria (expert opinion). SIGN’s CPG4 suggests that blood gas testing might 
have a role to play in assessing patients with severe respiratory diffi-
culty or those with retractions who may be entering respiratory failure, 
and that knowing arterial CO2 levels may indicate the need to transfer 
patients to PICUs (expert opinion). SIGN’s4 and the CCHMC’s2 guide-
lines mention arterial or capillary blood gas tests, but not venous tests. 
However, they do not recommend any specific type of blood gas test.

CPGs

No studies were found on how useful blood gas testing is or on the 
type of blood gas test to use in patients with acute bronchiolitis. In one 
study on the efficacy of continuous positive airway pressure (CPAP) 
with heliox vs. air/oxygen46, CO2 and SpO2 levels were measured.

RCT,

1-

Recommendations

√
Routine blood gas tests (capillary or arterial) are not recommended for patients 
with acute bronchiolitis.

√
Blood gas tests (capillary or arterial) may have a role to play in the assessment 
of patients with severe respiratory difficulties who may be entering respiratory 
failure.

√
Determining transcutaneous oxygen saturation and CO2 pressure may be useful 
in establishing the blood gas status of patients with acute bronchiolitis non-inva-
sively.
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5.4. Chest X-Rays 

Questions to Answer

• In patients with acute bronchiolitis, when are chest X-rays needed?

No CPGs recommend routine chest X-rays for patients with acute bron-
chiolitis who present typical clinical progression and a mild-moderate 
process (grade B, AAP1; grade C, SIGN4 and NZGG12), as although 
they show changes in many bronchiolitis patients, chest X-rays have not 
been shown to be effective in distinguishing between viral and bacte-
rial processes or predicting severity. On the other hand, when they are 
performed the number of antibiotics and other treatments prescribed 
increases1. It is recommended that chest X-rays be reserved for patients 
with uncertain diagnoses (grade A, CCHMC2) or those with atypical 
clinical presentation (expert opinion, SIGN4), severe processes or poor 
progression (grade B, AAP1).

CPGs

An SR40 draws the same conclusion.
SR RCT,

1++

No new studies which aim to examine the role of chest X-rays in pa-
tients with acute bronchiolitis have been identified. A retrospective 
descriptive study6 found that consolidation on X-rays was associated 
with severe progression in PICUs, but the study design does not allow a 
causal relationship to be inferred.

Descriptive, 3

Recommendations

A
Routine chest X-rays are not recommended for patients with typical acute bron-
chiolitis.

B
Chest X-rays should be reserved for patients whose diagnoses are uncertain and 
those with atypical clinical presentation, severe processes or unfavourable pro-
gression.

C
Chest X-rays are not useful in distinguishing between bacterial and viral infec-
tions.

A Chest X-rays increase the unnecessary use of antibiotics.
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5.5. Virus Tests 

Questions to Answer

• In patients with acute bronchiolitis, when do associated viruses need to be investi-
gated?

• In patients with acute bronchiolitis in whom RSV infection is investigated, what lab-
oratory technique should be used?

CPGs1,4,12 mention that RSV tests are useful in establishing hospital  
CPGs cohorts when it is impossible to isolate patients in single rooms 
(grade B, AAP1; grade C, NZGG12; grade D, SIGN4), but they also all 
say that in other respects they have little effect on the diagnosis and 
treatment of these patients (grade B, AAP1; grade C, NZGG12).

CPGs and Bordley’s systematic review40 mainly deal with the identifi-
cation of RSV, not other viruses, although they do mention that other 
viruses can cause acute bronchiolitis.

SR RCT,

1++

CCHMC’s CPG2 (grade A) and Bordley’s review40 suggest that in small 
infants a positive test may reduce the number of additional examina-
tions needed.

CPG

SR,

1++

Several recent studies address respiratory viruses and their role in vari-
ous respiratory illnesses in children, as well as subsequent progression 
after the acute phase of the illness (2 CH studies35,50 and 6 descriptive 
studies24,37,38,47-49). Progression and severity may depend on aetiology, 
but more studies are required to provide more evidence on this. These 
studies are heterogeneous, and it is difficult to establish the role played 
by each virus in acute bronchiolitis. To date it seems that determining 
aetiology is not of use in treating patients with acute bronchiolitis.

CH,

2+, 2-

Descriptive, 3

CPGs contain little information on what technique should be used to 
determine RSV if necessary. Only SIGN’s CPG4 refers to this, and even 
it does not recommend any specific technique. It mentions that despite 
being less sensitive rapid tests have been shown to be acceptable when 
compared to laboratory tests, and they have the advantage that they 
can be performed wherever the patient is being cared for. SIGN’s CPG4 
also says that rapid virus tests have been shown to be cost-effective, and 
that they reduce hospital stays, use of antibiotics and the number of 
microbial assays performed.
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Two studies51,52 and a review of the scientific literature53 agree that mo-
lecular assays are more sensitive than rapid tests. Henrickson53 men-
tions that thanks to molecular assays’ high sensitivity and specificity 
they are replacing cell culture as the benchmark for diagnosis of viral 
infections. They are more expensive and somewhat slower than rapid 
tests (although much faster than cell cultures), and are not available at 
all hospitals. Tests based on antigen detection are usually available, and 
they are easy to use, give rapid results and are cheap; however, they are 
less sensitive and specific than other techniques.

Diagnostic test,

3

Review, 4

Recommendations

B
Routine virus tests are not recommended in the assessment of patients with acute 
bronchiolitis, as they do not affect their treatment.

A
RSV tests may be useful in establishing hospital cohorts when patients cannot be 
isolated.

√
Identifying respiratory viruses in patients with acute bronchiolitis may be of epi-
demiological interest.

D
To date, identifying other respiratory viruses does not appear to be useful in han-
dling patients with acute bronchiolitis.

√
Ideally, all patients with acute bronchiolitis should be isolated. If this is not pos-
sible, cohorts should be established for all the viruses that can be identified.

D
If RSV identification is considered necessary to establish hospital cohorts and this 
occurs during an epidemic, rapid diagnostic tests may be used.

√
Molecular techniques may be useful for research studies or cases in which a pa-
tient’s diagnosis is uncertain.
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6. Treatment 

6.1. Oxygen 

Questions to Answer

• In patients with acute bronchiolitis, what is the arterial oxygen saturation threshold, 
measured via pulse oximetry, for administering oxygen?

CPGs1,2,4,12 recommend giving additional oxygen to patients with satura-
tion < 90-92%, but these recommendations are based on expert consen-
sus, as no studies have been identified on the oxygen levels necessary in 
patients with acute bronchiolitis. The CCHMC’s CPG2 concludes that 
the normal range for oxygen saturation is variable and patient-specific, 
and recommends discontinuing oxygen therapy when haemoglobin 
saturation is > 94%. The AAP’s CPG1 also explains the reason for this 
variability: the haemoglobin dissociation curve is affected by various 
factors.

CPGs

No studies or reviews on the subject have been found.

Recommendations

√
A decision to administer oxygen must be based on assessment of both signs of 
respiratory difficulty and oxygen saturation measured by pulse oximetry.

√
Children with severe respiratory difficulty and/or cyanosis and/or SpO2 < 92% 
must be given additional oxygen.

√
Consider withdrawing additional oxygen when SpO2 remains steady at > 94% 
when breathing ambient air.

√ Oxygen should be prepared appropriately (warmed and humidified).
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6.2. Bronchodilators 

There is a substantial amount of evidence on the benefits of bronchodi-
lators in acute bronchiolitis, with consistent results.

All CPGs1,2,4,12 and SRs54,55 conclude that bronchodilators are not recom-
mended for acute bronchiolitis treatment (grade A, NZGG12 and CCH-
MC2; grade B, SIGN4 and AAP1). This is because many studies have 
failed to demonstrate that they are effective, and in studies in which 
they have shown an effect it has been moderate and transitory (im-
provement in clinical scale or oxygen levels) and has not affected the 
overall progression of the illness or reduced hospital admission rates or 
lengths of hospital stays. Adrenalin appears to be somewhat superior to 
salbutamol and placebo, but only in non-hospitalised patients55. These 
publications also state that the potential side effects of these drugs and 
their costs must be assessed. The fact that beneficial effects have occa-
sionally been shown justifies the recommendation given in two CPGs1,2 
of considering a therapeutic test with bronchodilators and discontinu-
ing treatment if no improvement is shown (grade A, CCHMC2; grade B, 
AAP1).

CPGs

SRs

RCT,

1++

CPGs4, 12 agree that anticholinergics should not be used for acute bron-
chiolitis (grade C, NZGG12; expert opinion, SIGN4).

CPGs

More recently, Levin56 presents a controlled, blinded randomised clini-
cal trial (RCT) in patients with acute bronchiolitis treated with me-
chanical ventilation, and finds a decrease in inspiratory peak flow both 
with adrenaline and with salbutamol and levosalbutamol, but of little 
clinical significance. This study finds a significant increase in HR as a 
side effect of these treatments. Another double-blind RCT29 found no 
differences between salbutamol and adrenalin, but did not compare 
these with a placebo.

RCT,

1-

RCT,

1-

Questions to Answer

• In patients with acute bronchiolitis, are nebulised bronchodilators (salbuta-mol, 
terbutaline, adrenaline, ipratropium bromide, xanthines) beneficial?

• In patients with acute bronchiolitis, is there another useful route of administration 
for any bronchodilator?
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CPGs1,2,4,12 and SRs54,55 examine the benefits of inhaled bronchodilators, 
but none of them refers to other routes of bronchodilator administra-
tion. With the exception of one old retrospective study57 which studies 
the use of terbutaline in patients with bronchiolitis and finds no benefi-
cial effect, no studies have been identified on the administration of oral 
xanthines or terbutaline, subcutaneous adrenaline, oral salbutamol or 
intravenous salbutamol.

Descriptive, 3

One study58 reviews the scientific literature on the effects of xanthines 
on apnoea associated with acute bronchiolitis. It finds 3 studies with 
a total of 10 cases (one retrospective review of 7 cases, one descrip-
tion of 2 cases and a report of 1 clinical case), all ex-premature infants 
born at 29-36 weeks’ gestation, who were administered caffeine, theo-
phylline or aminophylline and all showed favourable responses. Sajit59 
presents another 3 cases of ex-premature infants who present apnoea 
in a bronchiolitis context, and who also improve after administration of 
caffeine.

Case series, 4

Recommendations

A
Routine ß2-adrenergic agonist bronchodilating treatment is not recommended for 
acute bronchiolitis.

C
Nebulised ipratropium bromide is not recommended for the treatment of acute 
bronchiolitis.

A
Nebulised adrenaline is not recommended as routine treatment for acute bron-
chiolitis in children.

B
If a bronchodilator is considered necessary, therapeutic testing is recommended. 
Treatment should only be continued if there is a clinical response.

√
Xanthines, oral terbutaline, subcutaneous adrenaline, oral salbutamol and intra-
venous salbutamol are not recommended for patients with acute bronchiolitis.

D
Xanthines may be useful in treating apnoea associated with acute bronchiolitis in 
ex-premature infants. 

6.3. Nebulised Hypertonic Solution and rhDNase 

Questions to Answer

• In patients with acute bronchiolitis, is nebulised rhDNase, saline solution or hyper-
tonic solution useful?
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Quality studies which have examined the efficacy of rhDNase in pa-
tients with acute bronchiolitis60,61 have not demonstrated that it is ef-
fective.

RCT,

1+, 1-

Only one study62, with a short, heterogeneous series (5 cases), describes 
clinical improvement in connection with rhDNase.

Case series, 3

Studies which have examined the efficacy of 3% nebulised saline so-
lution are consistent and are compiled in a Cochrane review63, which 
demonstrates its efficacy in reducing the average length of hospital stay 
of patients with bronchiolitis (by approximately 1 day). It is the only 
treatment that has achieved this effect. No harmful side effects have 
been found.

SR RCT,

1++

Recommendations

A

3% nebulised saline solution in patients admitted to hospital with acute bronchi-
olitis, nebulised either alone or with bronchodilators and in repeated doses, is a 
useful treatment in reducing the length of hospitalisation. It is therefore recom-
mended.

A rhDNase is not recommended for patients with acute bronchiolitis. 

6.4. Mucolytics, Antitussives, Nasal Decongestants, 
Alternative Therapies and Other Treatments Tested in 
Acute Bronchiolitis 

Questions to Answer

• In patients with acute bronchiolitis, are mucolytics, antitussives and nasal decongest-
ants useful in improving clinical presentation and progression?

• What other treatments have been tried in patients with acute bronchiolitis, and what 
have been the results?
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There is little evidence on the benefits of mucolytics, antitussives or 
nasal decongestants for acute bronchiolitis. Only one CPG, that of the 
CCHMC2 (grade B), mentions them. Its recommendation is not to use 
oral decongestants or nasal vasoconstrictors to treat acute bronchiolitis, 
although it does not refer directly to antitussives or mucolytics. This 
recommendation is based on the lack of evidence that these drugs are 
useful in reducing coughs or congestion in children with infections of 
the upper or lower respiratory tract, and therefore in acute bronchioli-
tis. It also suggests that some components of these drugs may harmful 
to human health.

CPG

One study54 examines the benefits of nasal phenylephrine drops and 
concludes that they are not effective.

RCT,

1+

The FDA65 advises the public not to administer this type of treatment to 
patients aged under 2 years (expert opinion).

The 3 CPGs1,2,4 that address the subject of antihistamines, steam and 
alternative therapies all agree that there is no evidence on the effective-
ness of antihistamines, steam or alternative therapies such as homoe-
opathy. The CCHMC’s CPG2 mentions (grade C) that antihistamines, 
decongestants and nasal vasoconstrictors have not been shown to be 
beneficial in children with upper respiratory tract infections, and says 
that they have demonstrated side effects, so their use cannot be recom-
mended. Turning to alternative therapies, the AAP’s CPG1 (grade D) 
states that there is no evidence that they are effective but their use is 
very widespread. They are therefore not recommended for use by clini-
cians, but it is recommended that carers be asked about them and that 
their risks and benefits be known. The FDA65 does not recommend the 
use of these treatments in children aged under 2 years.

CPGs

There is a Cochrane review66 on the use of surfactants in patients with 
acute bronchiolitis. It concludes that there is insufficient evidence avail-
able, but that surfactant treatment in seriously ill newborns may reduce 
the length of hospitalisation and mechanical ventilation, and that no 
mortality or adverse effects have been recorded in connection with sur-
factants.

SR RCT,

1+

A double-blind RCT67 examines the efficacy of inhaled furosemide for 
acute bronchiolitis and finds no significant short-term clinical effects or 
reduction in length of hospitalisation, duration of oxygen therapy or 
time until full enteral feeding is achieved.

RCT,

1-

Recommendations

B
Mucolytics, antitussives and nasal decongestants are not recommended for the 
treatment of acute bronchiolitis.
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D
Antihistamines, oral decongestants, nasal vasoconstrictors, steam and alternative 
therapies such as homoeopathy are not recommended for patients with acute 
bronchiolitis.

A There is insufficient evidence to recommend the use of surfactants.

6.5. Antibiotics  

Both CPGs1,2,4,12 and the SR68 agree that antibiotics should not be used 
indiscriminately to treat acute bronchiolitis (grade B, AAP1 and CCH-
MC2; grade C, NZGG12; expert opinion, SIGN4). Bronchiolitis is a vi-
ral illness, so antibiotics would not be indicated. Several publications 
mention that antibiotics should only be used if there is evidence of a 
concurrent bacterial infection, and that their use does not prevent com-
plications.

CPGs

The subject is addressed individually for each of the following potential 
concurrent infections: potentially serious bacterial infection, or PSBI 
(sepsis, meningitis, urinary tract infection [UTI], pneumonia) in infants 
aged under 60 days, acute otitis media (AOM), pneumonia.

SR RCT,

1+

• The incidence of PSBIs is described as low in patients with fever and 
acute bronchiolitis and/or RSV infection. Where PSBIs do occur, the 
most common are UTIs1,4. Only infants aged under 28 days present in-
fection rates similar to those with no RSV infection1. This would justify 
a study of UTIs in infants aged under 60 days and a study of fever in 
those aged under 28 days even if they do not present with acute bron-
chiolitis6,7,9.

Questions to Answer

• In patients with acute bronchiolitis, are antibiotics useful in improving clinical pres-
entation or progression?

• In patients with acute bronchiolitis with atelectasis and/or images of alveolar involve-
ment, are antibiotics useful?
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• The works referred to state that AOM can be caused by RSV itself, 
that it is very common in patients with acute bronchiolitis and that 
where it occurs bacteria are isolated in a substantial number of cultures 
of tympanocentesis fluid. Otitis should therefore be treated in the same 
way as if the patient did not present with bronchiolitis1. AOM in pa-
tients with acute bronchiolitis is stated not to affect clinical or analytical 
progression1,2.

• The AAP’s CPG1 mentions that approximately 25% of patients ad-
mitted to hospital with bronchiolitis have atelectasis or infiltrates on 
chest X-rays, but that bacterial pneumonia in patients with acute bron-
chiolitis is uncommon.

Two trials69,70 examine the use of macrolides in patients with acute bron-
chiolitis, with conflicting results. It is thought that the effect of mac-
rolides may be due not to their antibacterial action but to two possible 
effects on the airways: an immunomodulating effect (cytokine chang-
es), which would suppress bronchial hyperreactivity; and inhibition of 
cholinergic transmission, which would lead to relaxation of the smooth 
muscle of the airways. In Tahan’s study70, clarithromycin is administered 
for 3 weeks, and a reduction in the average length of hospital stay, aver-
age length of oxygen therapy and hospital readmission rate are found. 
In Kneyber’s study69, azithromycin is administered and no significant 
differences are found between the treatment and placebo groups.

RCTs,

1-, 1+

There is little evidence on the benefits of antibiotics in patients with acute 
bronchiolitis and atelectasis or alveolar involvement. Both CPGs1,2,4,12 
and the SR68 agree that antibiotics should not be used indiscriminately 
to treat acute bronchiolitis, but only two CPGs1,12 mention their benefits 
in patients with abnormal chest X-rays. The NZGG’s guideline12 men-
tions that in studies including patients with pneumonia antibiotics have 
not shown any benefit in patients with acute bronchiolitis, and that their 
use does not prevent pneumonia. The AAP’s guideline1 mentions that 
approximately 25% of patients admitted to hospital with bronchiolitis 
have atelectasis or infiltrates on chest X-rays, but that bacterial pneu-
monia in patients with acute bronchiolitis is uncommon.

CPG

SR RCT,

1+

Spurling’s review68 explains the work published by Field in 1966: 150 
children with bronchiolitis with fine crepitant rales or pulmonary con-
solidation on chest X-rays were assigned antibiotics (ampicillin) or no 
antibiotics at random. In RSV-positive children no significant differenc-
es were found between the groups with and without antibiotics in terms 
of fever, pulmonary symptoms, length of hospital stay, otitis media or 
chest X-ray findings. However, the review also mention that children 
who require PICU admission, particularly those who require mechani-
cal ventilation, may have a higher rate of concurrent bacterial infection, 
which would justify greater use of antibiotics.

SR RCT,

1+
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Recommendations

A Antibiotics should not be used as routine treatment for acute bronchiolitis.

B
There is insufficient evidence on the value of macrolides in acute bronchiolitis. 
Their use is not recommended.

B
When there is a bacterial infection (e.g. a urinary infection or acute otitis media), 
this must be treated as it would be if the patient did not have bronchiolitis.

D
In patients with severe acute bronchiolitis requiring mechanical ventilation, a sig-
nificant percentage have a concurrent bacterial lung infection. The use of antibi-
otics in these patients should be considered.

B
Antibiotics should not be used as routine treatment for bronchiolitis patients with 
atelectasis or alveolar involvement.

√
Antibiotics should be considered for patients with acute bronchiolitis who present 
clinical signs of severity and/or blood count, CRP and/or PCT alterations.

6.6. Heliox 

There are few studies on the benefits of heliox (a helium/oxygen gas 
mixture) for acute bronchiolitis. The studies yield conflicting results on 
clinical improvement, although they all agree that there are no adverse 
effects. Blinding is difficult because heliox affects patients’ voices.

A study conducted in a PICU, in which facemask administration of heli-
ox was studied71, found a significantly shorter average PICU stay in the 
heliox group. The benefits of heliox are also described in another study, 
both administered through a facemask and given using nasal prongs72, 
although this study includes patients with other disorders and finds a 
smaller beneficial effect in patients with bronchiolitis.

CH,

2-

Descriptive, 3

Questions to Answer

• In patients with acute bronchiolitis, is a helium/oxygen gas mixture useful in improv-
ing clinical presentation or progression?

• In patients with acute bronchiolitis, is a mixture of helium and oxygen, rather than 
air and oxygen, pure air or pure oxygen, useful as a drug nebulisation medium to 
improve distal drug availability or response to the drug?
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Combined use of heliox and CPAP46 also shows improved clinical se-
verity scale scores and reduced CO2 levels measured using a transcu-
taneous sensor. This study is the only one to show reduced CO2 levels 
and increased arterial oxygen saturation. This occurs in both treatment 
groups, although more markedly in the group treated with heliox. Two 
other studies73,74 determine a beneficial effect of CPAP.

In contrast, another study75 compared the need for non-invasive venti-
lation in one group given heliox and another treated with air/oxygen, 
both in a hood chamber, and found no significant differences in pro-
gression.

Descriptive, 3

RCT,
1-

RCTs,
2-

More studies are required on the benefits and cost-effectiveness of 
heliox.

Descriptive, 3

There is little evidence on the usefulness of heliox as a nebulisation 
medium, particularly in patients with acute bronchiolitis, but the studies 
there are describe benefits. Studies by Graner76 and Hess77 use a model 
of an intubated child’s lung and compare the distribution of salbutamol 
with the heliox or nitric. The results show better distribution for heliox, 
particularly at a proportion of 70:30.

In a study of asthmatic patients78, those who received heliox as a salb-
utamol nebulisation medium showed greater improvements in scores 
on the clinical severity scale used, and improved more quickly (statisti-
cally significant differences). Also, more patients in the heliox group 
were discharged from hospital (10/15 vs. 5/15), with no statistical sig-
nificance. It is not known whether the improvement was due to better 
distribution of salbutamol or the direct effect of heliox itself.

Descriptive, 3

Recommendations

D
Heliox may be useful in patients with moderate to severe bronchiolitis, but more 
studies confirming this are needed.

√
Heliox as a drug nebulisation medium may improve the quantity of the drug that 
penetrates distally and drug distribution, but there are no specific studies involv-
ing patients with acute bronchiolitis.
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6.7. Glucocorticoids 

All the CPGs1,2,4,12 and SRs79,80 identified agree that no effect has been 
found for glucocorticoids via any route of administration (grade A, 
SIGN4 and CCHMC2; grade B, AAP1; grade C, NZGG12), either in the 
acute phase of the illness or in preventing subsequent recurrent wheez-
ing.

CPGs

SRs RCT,

1++

One large-scale (n = 598) double-blind, multicentre RCT81 (data were 
gathered at 20 sites) which compared a single dose of oral dexametha-
sone with a placebo also failed to find any significant differences in the 
need for hospital admission, RDACS (RDAI plus BR) scale scores, iso-
lated BR, length of hospital stay or the need for hospital admission in 
the following 7 days.

RCT,

1+

Studies have appeared recently on patient progression according to 
which virus causes bronchiolitis. Until now this had not been studied 
separately. This might explain the differences observed in some studies 
mentioned in CPGs2,12 which do describe some effect of steroids. This 
effect is diluted when combined with other studies, many of which are 
in RSV-positive patients. In this regard, Lehtinen82 finds that patients 
with rhinovirus present more recurrent wheezing, and that the use of 
prednisolone in these patients reduces the number of these recurrent 
episodes, an effect not observed in RSV-positive patients. Mansbach35 
also reports that in his study children with rhinovirus head a greater 
incidence of a history of wheezing and received more steroids.

Descriptive, 3

CH,

2+

Plint83 presents a double-blind multicentre RCT with a large number 
of patients. The trial had four treatment arms (two nebulised doses in 
Accident & Emergency plus a single oral dose daily for 6 days, begun 
in Accident & Emergency): adrenalin/dexamethasone, placebo/dexam-
ethasone, adrenalin/placebo, placebo/placebo. A lower hospital admis-
sion rate was found in patients in the adrenalin/dexamethasone arm, 
although this relationship loses its statistical significance in analysis 
adjusted for multiple comparisons, and no effect is found in the other 
treatment arms.

RCT,

1+

Questions to Answer

• In patients with acute bronchiolitis, is glucocorticoid treatment safe and effective in 
improving clinical presentation and progression?

• In patients with acute bronchiolitis who have required tracheal intubation, are gluco-
corticoids useful in reducing intubation time?
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Neither CPGs1,2,4,12 nor SRs79,80 directly address the benefits of gluco-
corticoids in intubated patients. Studies in this subtype of patient are 
not included in the bibliography for these documents, in which it is con-
cluded that steroids are not beneficial.

Few studies have been found on the benefits of glucocorticoids in in-
tubated, mechanically ventilated patients with acute bronchiolitis. One 
of the few there are84 finds no significant differences regarding the du-
ration of mechanical ventilation, stay at PICUs or total hospital stay. 
However, this study was designed to find differences in the amount of 
virus in secretions, and in order to detect significance regarding the du-
ration of clinical parameters the difference would have needed to be 
above 50%. Another study which was designed to find clinical changes 
in this type of patient85 found no significant differences in the dura-
tion of intubation, stay at PICUs, total hospital stay or oxygen therapy 
in the group studied as a whole; only if the groups were subsequently 
subdivided (less severity: less need for oxygen and lower average pres-
sure; and greater severity, referred to as the bronchiolitis group and the 
pneumonia group respectively) was a significantly shorter duration of 
mechanical ventilation found in the bronchiolitis subgroup (-4.3 days; 
4.9 vs. 9.2 days) in the group treated with dexamethasone.

RCT,

1-

RCT,

1-

Steroids were not shown to be effective in the group of children with 
acute bronchiolitis as a whole, and although there is little evidence there 
also seems to be no an effect in the subgroup of mechanically ventilated 
patients (with the exception of a very select group, and in a study with 
methodological weaknesses). For the present it therefore seems that 
steroids should not be recommended for these patients.

Recommendations

A
Glucocorticoids are not recommended for the treatment of acute bronchiolitis, in 
any dosage form.

B
Routine use of glucocorticoids is not recommended for patients with acute bron-
chiolitis who are being mechanically ventilated.

6.8. Antivirals 

Questions to Answer

• In patients with acute bronchiolitis, are antivirals useful in preventing contagion or 
improving clinical presentation or progression?
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Only two CPGs1,4 (grade B) and one Cochrane review86 address the ef-
ficacy  of ribavirin in treating bronchiolitis caused by RSV. They all agree 
that its use should not be recommended. SIGN’s CPG4, the bibliography 
of which includes the Cochrane review, finds two types of study of ribavi-
rin, some assessing its effect during the acute phase of the illness and oth-
ers evaluating its long-term effects. Among those which assess short-term 
effects, one shows a benefit. However, this study uses water rather than 
saline solution as a placebo, which may have harmful effects in patients 
who receive it and thus appear to show a benefit for ribavirin. If this study 
is excluded, the others found no effect for ribavirin. Long-term studies 
have also failed to find a beneficial effect.

CPGs

SR RCT,

1+

The AAP’s CPG1 (grade B) agrees that studies on the long-term effects of 
ribavirin do not show any beneficial effects. It also says that the studies are 
of poor quality. It finds 11 studies which assess the effects during the acute 
phase, all in small numbers of patients, 7 of which find a beneficial effect. 
However, this effect is only measured objectively, for example using oxy-
gen levels or length of hospital stay, in 4 of the studies. If the potential risks 
of ribavirin for carers and its cost are taken into account, on balance it is 
not found to be beneficial. However, this CPG leaves the door open for its 
use in selected cases of patients with severe acute bronchiolitis caused by 
RSV or who are at risk of developing severe illness (patients with immuno-
deficiencies or haemodynamically significant cardiorespiratory disorders).

CPG

There is no mention of the use of ribavirin to prevent contagion.

There are two recent studies on ribavirin. One of these is a long-term fol-
low-up study87 which finds a decrease in the rate of recurrent wheezing 
and allergic sensitisation 6 years after receiving ribavirin for acute bron-
chiolitis caused by RSV. This study has major methodological shortcom-
ings: the patients receiving ribavirin are different from those who do not, 
as they meet the administration criteria established by the hospital where 
the study was conducted. The other study88 deals with patients with an 
underlying disorder, rather than bronchiolitis, who receive intravenous 
palivizumab for RSV infections. In addition, rather than assessing the 
effectiveness of ribavirin it simply states that 80% of those who received 
intravenous palivizumab also received ribavirin (22 nebulised, 3 intrave-
nously), and describes the progression of all patients. They present a high 
survival rate, but it is difficult to establish the roles played by palivizumab 
and ribavirin in this.

CH,

2-

Descriptive 3

Recommendations

B Ribavirin is not recommended for patients with acute bronchiolitis.

√
Ribavirin may have a role to play in severely immunocompromised patients with 
RSV infection.
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6.9. Montelukast 

Only two of the CPGs4,12 selected address this subject, and both are 
based on a single study on the efficacy of montelukast in acute bron-
chiolitis89. This study included patients aged 3-36 months who had been 
admitted to hospital for acute bronchiolitis and who were given monte-
lukast every day for 28 days (beginning during the first 7 days of clini-
cal presentation). A significant increase in the number of symptom-free 
days was found over a period of 56 days, as was a decrease in the time 
with a daytime cough. SIGN’s guideline4 mentions that the average age 
of children with acute bronchiolitis is less than that of the study (which 
means that its results cannot be applied generally), while the NZGG’s 
guideline12 says that the treatment is difficult to administer as it is in 
the form of chewable tablets, the only dosage form available in Spain 
when the guideline was compiled. Both agree that there is insufficient 
evidence on which to base recommendations on this subject.

CPGs

RCT,

1+

Bisgaard90 himself has recently submitted a study similar to the one 
above, but with opposite results. This was a multicentre randomised 
clinical trial with a higher number of patients (n = 979) who were 
given montelukast (4 mg/day vs. 8 mg/day vs. placebo) for two peri-
ods (4 weeks and 20 weeks respectively) from symptom onset onwards. 
No significant differences were found7 in terms of the number of days 
with no daytime or night-time symptoms, days with a cough, recurrent 
wheezing, use of bronchodilators, use of steroids or medical appoint-
ments with any of the administration guidelines. Another double-blind 
RCT91 involving montelukast and a placebo administered during hos-
pitalisation also failed to find any significant differences in length of 
hospital stay, scores on the clinical scale used or cytokine levels in nasal 
aspirate.

RCT,

1+

RCT,

1+

Recommendations

B Montelukast treatment is not recommended for patients with acute bronchiolitis.

Questions to Answer

• In patients with acute bronchiolitis, does montelukast improve clinical presentation 
or progression?
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6.10. Supportive Treatment, Hydration and Nutrition 

Only two CPGs2,4 address the subject of the benefits of aspiration of 
respiratory secretions in acute bronchiolitis (grade D, SIGN4 and CCH-
MC2). The guidelines of the CCHMC2 (grade D) and NZGG12 (expert 
opinion) recommend using nasal drops of saline solution before feed-
ing and before aspirating secretions.

CPGs

Neither of these CPGs examines the effects of humidification or posi-
tional measures. The NZGG’s CPG12 does recommend minimal han-
dling of patients with acute bronchiolitis, though with no prior reason-
ing (expert opinion).

Both CPGs2,4 which cover the subject recommend aspiration of secre-
tions on the basis that this in itself may improve the clinical presenta-
tion of patients with acute bronchiolitis, particularly if there is nasal 
obstruction. One of them also states that this may improve the efficacy 
of inhaled treatments, and says that nasal drops of saline solution can 
be used before aspiration. Both these CPGs base their recommenda-
tion on expert consensus, as there are no studies on the subject.

We were unable to find any SRs on this subject.

There is no evidence on whether breaking up feeds, thickening feeds, 
tube feeding or giving nil by mouth and hydrating intravenously im-
proves the clinical presentation or progression of patients with acute 
bronchiolitis. CPGs1,2,4,12 provide recommendations based on expert 
opinion. They agree that patients with acute bronchiolitis are at risk of 
dehydration (due to feeding difficulties secondary to respiratory effort). 
It is therefore recommended that this issue be assessed and the patient 
be hydrated if required, although there is no information on whether in-
travenous hydration, continuous enteral hydration via nasogastric tube 
or occasional enteral hydration via nasogastric tube is best. Two of the 
CPGs4,12 also recommend breaking up feeds (smaller, more frequent 
feeds). Thickening feeds is not mentioned. The AAP’s CPG1 mentions 
that these patients have an increased risk of pulmonary aspiration. The 
AAP’s CPG1 also mentions that inappropriate antidiuretic hormone 
secretion has been described in patients with acute bronchiolitis.

CPGs

Questions to Answer

• In patients with acute bronchiolitis, are aspiration of secretions, humidification and 
positional measures useful in improving clinical presentation or progression?

• In patients with acute bronchiolitis, does breaking up feeds, thickening feeds, tube 
feeding or giving nil by mouth and hydrating intravenously improve clinical presen-
tation or progression?
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One study92 examining deglutition via videofluoros-copy in patients 
with acute bronchiolitis was identified. 15 patients were studied, and 
9 were found to have deglutition disorders (3 laryngeal aspirations, 
2 tracheal aspirations, 4 bronchopulmonary aspirations). After the bar-
ium administered as videofluoros-copy contrast was thickened with rice 
cereals, the 3 laryngeal aspirations, the 2 tracheal aspirations and 3 of 
the 4 bronchopulmonary aspirations were corrected.

Case series,

3

Recommendations

√
Respiratory secretions should be aspirated before feeds, before each inhaled 
treatment and when signs of obstruction of the upper airways are detected (audi-
ble evidence of secretions, increased distress).

√ Saline solution drops may be used before secretions are aspirated.

√
Respiratory secretions should be aspirated before the severity of a patient’s con-
dition is assessed.

√
Humidification has not been shown to be useful in patients with acute bronchioli-
tis. It is therefore not recommended.

√
Positional measures (lifting the head of the cot) are recommended for patients 
with acute bronchiolitis.

D
The hydration and ability to take liquids of patients with acute bronchiolitis must 
be assessed.

D Feeds should be broken up and/or thickened if feeding difficulties are detected.

D
Feeding via nasogastric tube may be an option for children at risk of dehydration 
or with progressive respiratory difficulties.

√
In children whose condition is most severe, particularly those whose illness pro-
gression may require endotracheal intubation, intravenous hydration is recom-
mended.

D
Patients with acute bronchiolitis may present the syndrome of inappropriate anti-
diuretic hormone secretion.

6.11. Respiratory Physiotherapy 

Questions to Answer

• In patients with acute bronchiolitis, is respiratory physiotherapy useful in improving 
clinical presentation or progression?
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All three CPGs1,2,4 and the Cochrane SR93 conclude that vibration or 
percussion physiotherapy in patients with acute bronchiolitis does 
not have a beneficial effect in terms of clinical score, oxygen satura-
tion or length of hospital stay (grade A, SIGN4 and CCHMC2; grade B, 
AAP1). The CPGs are based on the same RCTs which are included in the 
Cochrane review for its recommendation. The only evidence therefore 
comes from these three studies.

CPGs

SR RCT,

1++

Another study94 shows improved oxygen saturation, HR and clinical 
severity scale score after slow prolonged exhalation and induced cough 
physiotherapy. However, this study has major shortcomings: it exam-
ines only a few patients and has no control group; the average age of the 
patients included in the study (7 months) is unusual for work on bron-
chiolitis; their condition was mild (pretreatment severity scale score ap-
proximately 4/9, pretreatment SpO2 > 95%); it does not assess the ef-
fect on hospital admission or duration of hospital stays; and it includes 
patients with a history of “bronchiolitis”, which means that these could 
have been cases of bronchospasm rather than bronchiolitis.

Descriptive, 3

Recommendations

A Respiratory physiotherapy is not recommended for patients with acute bronchiolitis.

6.12. Non-Invasive Ventilation and Conventional 
Ventilation 

SIGN’s CPG4 is the only one to cover the subject of mechanical ventila-
tion in children with acute bronchiolitis. No distinction is made between 
non-invasive ventilation (in any form) and invasive ventilation (trache-
al intubation), and it finds no evidence on the use of either. It provides a 
recommendation based on expert opinion, which suggests that children 
with severe distress should be transferred early, and that early ventila-
tion of these patients and those with apnoea should be considered.

CPG

Questions to Answer

• In patients with acute bronchitis who require hospitalisation, are non-invasive venti-
lation in the form of CPAP (continuous positive airway pressure) or other methods 
useful in improving clinical presentation and progression?

• In patients with acute bronchiolitis, when is conventional mechanical ventilation in-
dicated?
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No SRs which covered this subject were found.

All studies which address the benefits of non-invasive ventilation in 
acute bronchiolitis find positive effects73, and do not describe any prob-
lems with treatment tolerance or find any major side effects (the only 
side effects described were nasal lesions due to the application of nasal 
CPAP95,96 and one pneumothorax which did not require drainage96).

Martinón-Torres46 presents a study of children aged 2-24 months admit-
ted to PICUs for acute bronchiolitis who received CPAP with heliox or 
air/oxygen. Decreased CO2 measured transcutaneously and improved 
clinical scale scores were observed in both groups (they were more pro-
nounced in the heliox group). None of the patients required intuba-
tion.

Descriptive, 3

Thia97 presents a crossover RCT in which patients received 12 hours of 
CPAP or 12 hours of standard treatment (saline drip, oxygen therapy 
and minimal handling), followed by 12 hours of the other treatment. 
A significant decrease in pCO2 was found after CPAP treatment, but 
this was greater in those who received it first. Another study in a PICU 
in patients aged under 3 months with acute bronchiolitis caused by 
RSV74 describes an improvement in clinical scale scores and decreased 
effort of accessory muscles after CPAP (6 cm H2O). None of the pa-
tients required intubation.

RCT,

1-

RCT,

1+

In a descriptive study, Mayordomo-Colunga96 finds a success rate of 
83% in patients treated with NIV (17 of them with CPAP). Failure is 
associated with apnoea, lower weight, younger age and less decrease in 
HR and BR.

Descriptive, 3

Campion98 presents a study involving children with an average age of 
49 days admitted to PICUs for RSV infections. Patients who received 
non-invasive ventilation (n = 69) show a decrease in pCO2 and pH. 17% 
require intubation. The factors associated with failed non-invasive ven-
tilation are apnoea, high pCO2 on admission and a high score on the 
PRISM severity scale.

Descriptive, 3

Larrar95 provides similar results in patients aged 2-24 months with 
acute bronchiolitis in whom decreased pCO2 and BR were observed 
when nasal CPAP was applied, with an intubation rate between 22% 
and 27%, associated with higher PRISM scale scores and no decrease 
in CO2 levels when CPAP was applied. This study also described shorter 
duration of respiratory support and PICU stays than in those receiving 
mechanical ventilation, although this may be because the latter pre-
sented greater severity.

Descriptive, 3
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No studies which aimed to assess when mechanical ventilation should 
be administered to patients with acute bronchiolitis or which compared 
the benefits of different types of ventilation in these patients were 
found.

In the material and methods section of a study on the benefits of bron-
chodilators in ventilated patients, Levin56 states the type of ventilation 
used in the study protocol: volume-controlled mechanical ventilation 
(Servo 300, Siemens). The guideline established is a tidal volume of 6-
8 ml/kg and an expiratory pressure of 3-4 cm H2O, and BR, inspiratory 
time and inspiration:expiration ratio (minimum 1:2) are adjusted to 
achieve arterial CO2 pressures of 35-45 mmHg. An FiO2 is administered 
to maintain SpO2 at 90-95%.

RCT,

1-

A retrospective study on HFOV in patients with acute bronchiolitis with 
hypercapnic respiratory insufficiency99 found that after patients had 
been transferred from conventional mechanical ventilation to HFOV 
there was a decrease in MAP and FiO2 administered and a decrease in 
partial CO2 pressure in arterial blood.

Descripive, 3

Recommendations

B
CPAP non-invasive ventilation is effective in patients with acute bronchiolitis 
who present severe respiratory difficulties, hypercapnia or recurrent apnoea.

B CPAP non-invasive ventilation has few side effects and is well tolerated.

√
Non-invasive ventilation must be considered for acute bronchiolitis patients with 
respiratory insufficiency despite medical treatment.

√

Mechanical ventilation must be considered for acute bronchiolitis patients with 
respiratory insufficiency, those with apnoea, those in whom other measures, such 
as non-invasive ventilation (NIV), have failed and those with signs of imminent 
arrest.

√
HFOV appears to be useful in patients with hypercapnic respiratory insufficiency 
despite conventional mechanical ventilation.
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7. Monitoring 

7.1. Pulse Oximetry 

SIGN’s CPG4 recommends monitoring haemoglobin saturation in all 
patients who attend hospital, as one study demonstrated that clinical 
evaluation was insufficient to assess oxygenation in children with res-
piratory disorders (grade C). The NZGG’s CPG12 (grade C) states that 
measuring oxygen levels (no method is specified) provides additional 
information and should be performed, as low oxygen levels are associ-
ated with greater severity, although it also states that low oxygen levels 
have been associated with greater use of additional examinations and 
treatments, and that one study showed that knowing oxygen levels pro-
longed hospital stays. For these reasons (increased number of examina-
tions and treatments, longer hospital stays), and because some studies 
show that transitory low saturations can occur in healthy children, the 
guidelines of the AAP1 and the CCHMC2 (both grade D) recommend 
monitoring saturation but not continuously (the AAP1 recommends 
intermittent measuring, particularly during remission, with grade D). 
The AAP’s CPG1 recommends (grade B) more frequent monitoring 
in patients with underlying disorders, because of their greater risk of 
severity.

CPGs

A retrospective study100 found that the percentage of children requiring 
oxygen 6 hours after admission was higher than the percentage requir-
ing oxygen on admission. This is attributed to the fact that continuous 
monitoring makes it more likely that low saturations will be detected 
at some point, leading to oxygen administration. Also, a strong correla-
tion was found between the duration of oxygen therapy and length of 
hospital stays. The average length of hospital stays from resolution of 
all other problems to withdrawal of oxygen therapy is 66 hours.

Descripive, 3

Questions to Answer

• In patients with acute bronchiolitis, when is continuous or occasional oxygen satura-
tion monitoring via pulse oximetry indicated?
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Recommendations

C
Oxygen saturation should be determined via pulse oximetry (SpO2) during initial 
examination of patients with acute bronchiolitis.

D
When a child’s clinical presentation improves, it is no longer necessary to monitor 
SpO2 continuously.

B

Children with high-risk comorbidities (clinically significant congenital heart dis-
ease, pulmonary hypertension, neuromuscular disease, oxygen-dependent lung 
disease and immunodeficiency) require more monitoring when their oxygen is 
being withdrawn.

7.2. CO2 Monitoring 

No CPGs insist on the need to monitor CO2 levels in patients with acute 
bronchiolitis. No SRs or articles providing evidence on this have been 
found.

One old descriptive article101 states an average hypercapnia of 82 mmHg 
prior to intubation in patients who had required mechanical ventilation. 
This confirms that the respiratory insufficiency of patients with acute 
bronchiolitis is both hypoxaemic and hypercapnic. In fact, work on the 
use of CPAP for acute bronchiolitis to assess improvement uses CO2 
levels, among other parameters. Different studies use different systems 
to measure CO2 levels, including transcutaneous sensors, capillary sam-
ples and arterial samples46,95,97,98.

Descripive, 3

Recommendations

√
It may be useful to determine the CO2 levels of patients with moderate or severe 
acute bronchiolitis non-invasively, particularly in patients receiving ventilatory 
support.

Questions to Answer

• In patients with acute bronchiolitis, when is continuous or occasional CO2 monitor-
ing (transcutaneous or exhaled) indicated?
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7.3. Heart Rate, Breathing Rate, Severity Scale 

Only the CCHMC’s CPG2 provides explicit recommendations on mon-
itoring clinical scale scores, HR and BR. It recommends monitoring HR 
and BR particularly during the acute phase of the illness (grade B), ar-
guing that this is when there is the greatest risk of apnoea and bradycar-
dia. It recommends repeat clinical assessments (although the use of a 
clinical scale is not mentioned) as the main tool to detect deterioration 
in patients (grade D). SIGN’s CPG4 makes no mention of monitoring 
these clinical signs, but does say that a BR above 70 bpm is a sign of se-
verity. The NZGG’s CPG12 provides its own clinical scale, but does so in 
the section on assessment of severity, and it does not mention repeated 
use of this to monitor patients or refer to monitoring HR and BR to 
assess progression.

CPGs

Recommendations

B
HR and BR should be monitored, particularly during the acute phase of the ill-
ness.

√
Using a severity scale may be useful in monitoring clinical progression and re-
sponse to treatment in patients with acute bronchiolitis.

7.4. Monitoring Apnoea 

Questions to Answer

• In patients with acute bronchiolitis, when is apnoea monitoring indicated?

Questions to Answer

• In patients with acute bronchiolitis, when is monitoring of BR, HR and a clinical 
severity scale indicated?
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Neither CPGs nor SRs address the issue of whether apnoea should be 
monitored in patients with acute bronchiolitis. However, some of them 
do state that bronchiolitis patients may present apnoea, particularly 
very small infants and those with a history of prematurity or low birth-
weight, and that apnoea is grounds for referral to hospital. Only the 
CCHMC’s CPG2 states that HR and BR must be monitored (it does not 
mention apnoea specifically) during the acute phase of the illness, due 
to the risk of apnoea or bradycardia, particularly in high-risk patients 
(premature infants and those with underlying disorders).

CPGs

The AAP’s CPG1 mentions that apnoea is associated with a greater 
risk of PICU admission. A retrospective study6 observes that one of 
the main factors determining severe progression in PICUs is apnoea 
on admission.

CPG

Descriptive, 3

The information provided in Willwerth’s retrospective study33 is con-
sistent with that of CPGs. 2.7% of patients in the study presented ap-
noea, and it was associated with younger age, younger post-concep-
tion age, prematurity and previous episodes of apnoea. Risk factors: 
age < 1 month in those born at term, post-conception age < 48 weeks in 
premature infants and apnoea have a sensitivity of 100%, a specificity 
of 64% and a negative predictive value of 100%.

CH,

2-

Recommendations

D
Apnoea should be monitored in bronchiolitis patients aged under 1 month, those 
with a history of prematurity and those in whom a previous episode of apnoea is 
reported.
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8. Prevention

8.1. Palivizumab

Questions to Answer

 In children aged under 24 months, are anti-RSV (syncytial respiratory virus) mono-

clonal antibodies useful in preventing the onset of bronchiolitis or in reducing clini-

cal severity if it develops? Are they particularly indicated for a specific population or

a high-risk population?

 In what patients is it viable, in terms of cost/benefit, to administer anti-RSV mono-

clonal antibodies in order to prevent acute bronchitis? Is it viable to administer them

as treatment during the acute phase?

The evidence1,2,4 consulted, excluding the CPG of the NZGG12 which does not address

this issue, is consistent, and concludes that administering palivizumab reduces hospital

admission rate but not length of hospital stay, need for oxygen or mechanical ventilation

or mortality in the patients studied (children aged under 2 years) with a history of

prematurity, 35 weeks’ gestation, bronchopulmonary dysplasia or congenital heart

disease. The recommendations for use, based on well-designed clinical trials, are similar

in all the CPGs: palivizumab should be administered only to patients selected as being

premature, with bronchopulmonary dysplasia or congenital heart disease. Some also

include patients with immunodeficiencies, although there are no studies in these patients

[AAP1, CCHMC2 and SIGN4]. Furthermore, based on observational studies and expert

opinions, one of the CPGs recommends a monthly administration of 15 mg/kg for 5

months (from November to March, i.e. during the RSV season) [AAP1]. The main

studies on which these documents are based are a well-designed RCT, carried out in 139

hospitals with 1,502 patients, which examines premature infants with

bronchopulmonary dysplasia up to 2 years old, but premature infants without dysplasia

are only included up to the age of 6 months at the start of the RSV season ( The IMpact-

RSV study group. Palivizumab, a humanized respiratory syncytial virus monoclonal

antibody, reduces hospitalization from respiratory syncytial virus infection in high-risk

infants. Pediatrics.1998;102 :531 537) and another well-designed RCT performed on

1,287 patients, including patients with congenital heart disease, up to the age of 2 at the

start of the RSV season (Feltes TF, Cabalka AK, Meissner HC, et al. Palivizumab

prophylaxis reduces hospitalization due to respiratory syncytial virus in young children

with hemodynamically significant congenital heart disease. J Pediatr. 2003;143:532-40)

The AAP’s1 CPG says that both palivizumab and anti-RSV immunoglobulins, have been

shown to reduce the hospital admission rate in high-risk patients, but do not reduce

mortality. The advantage of palivizumab is that anti-RSV immunoglobulin interferes

with the yearly vaccination schedule and requires hospital admission, its administration

carries a risk of transmitting diseases and it cannot be administered to patients with heart

disease because it may increase their mortality rates. However, the advantages of

immunoglobulin are that it prevents not only RSV infection but all respiratory infections

and otitis. The CPG also mentions the importance of informing families of preventive

measures: washing hands and avoiding crowds, tobacco and nursery schools

CPGs
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Both the AAP’s CPG1 and one SR103 address the efficacy of these treat-

ments not in preventing infection but in treating it. They conclude that

neither immunoglobulins nor palivizumab have demonstrated efficacy

in treating RSV infection.

Frogel104 provides a study in which patients for whom palivizumab is

indicated and who receive it at home show better compliance and fewer

admissions due to RSV.

Figueras Aloy18 published the recommendations of the Spanish Society

for Neonatology (SEN) on the use of palivizumab; the indications are

similar to those proposed in other documents. Another article by the

same author105 describes the methods used to achieve multidisciplinary

consensus on measures to prevent syncytial respiratory virus infec-

tion. The results regarding indications for palivizumab corroborate the

SEN’s proposals and add another two indications (transplant recipients

and patients with immunodeficiencies).

Another study88 examines patients with underlying disorders receiving

intravenous palivizumab for RSV infections, rather than bronchiolitis

patients. 80% of those who have been given intravenous palivizumab

also receive ribavirin. The progression of all patients is described, and

the survival rate is high, but it is difficult to establish what role is played

in this by palivizumab and ribavirin.

The NZGG’s CPG12 is the only one not to address the cost-effective-

ness of palivizumab as prophylactic treatment. CPGs 1,2,4 and SRs106-108

are highly consistent, and conclude that palivizumab treatment is not

cost-effective if used in the groups for which it is recommended, and

may only be cost-effective in even more select subpopulations. The

AAP’s CPG1 mentions that these results may change if prophylaxis is

shown to be effective not only in reducing hospital admissions but also

in reducing outpatient consultations, and if the use of palivizumab re-

duces wheezing and long-term airway problems.

Three SRs106-108 have been found on the financial viability of immuno-

prophylaxis for RSV. Kamal-Bahl106 evaluates both palivizumab and

anti-RSV immunoglobulin, and finds that both treatments prove cost-

effective only in some subpopulations among high-risk patients. The

other two SRs107,108 evaluate only palivizumab, and also conclude that it

this is only cost-effective when administered in high-risk patient sub-

groups, specifically108 those with chronic lung disease and two or more

additional risk factors.

CPGs

SR RCT,

1++

Descriptive, 3

Review and
consensus
document,

4

Descriptive, 3

CPGs

SRs,

1++, 1+
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Recommendations

A

Palivizumab reduces the number of hospital admissions due to RSV in high-risk

patients. It has not been shown to reduce the incidence of the illness; the duration

of hospitalisation, oxygen therapy or mechanical ventilation; or mortality.

A

Palivizumab prophylaxis is considered advisable for the prevention of severe lower
respiratory tract diseases that require hospitalization, caused by RSV during the periods
when there is an expected risk of infection due to RSV, in:

• Children under 2 years who have required treatment for bronchopulmonary
dysplasia in the last 6 months.

• Children under 2 years with haemodynamically significant congenital heart
disease.

• Infants born at 35 weeks’ gestation or less, who are 6 months old at the start of the
RSV season or who are discharged from hospital during the RSV season.

C
In cases for which palivizumab prophylaxis is indicated, it should be administered

from October to March as a monthly intramuscular dose of 15 mg/kg.

D
In patients for whom it is indicated, home administration of palivizumab may im-

prove compliance and reduce the number of hospital admissions due to RSV.

A
Palivizumab has not been shown to be effective in treating established RSV infec-

tions.

√ 

Palivizumab reduces the rate of hospital admission due to RSV but does not pre-

vent infection in all cases. It does not prevent other viral infections related to

acute bronchiolitis. Hygiene measures must therefore be emphasised.

The CPG recommendations on palivizumab prophylaxis for preventing severe lower respiratory

tract diseases caused by RSV which require hospitalization, are based on the therapeutic

indications of the drug described in its summary of product characteristics. In Spain, in 2005105

the Spanish Society for Neonatology (SEN) published its recommendations on the use of

palivizumab and with the aim of increasing efficiency in the use of this drug, significantly

reduced (by 13-17% of the potential size indicated in the drug’s summary of product

characteristics) the number of patients that are candidates to receive prophylaxis in the segment

between 32.1 and 35.0 weeks’ gestational age. In this segment the use of palivizumab is advised

only in patients who also have two or more risk factors, identified as such by multi-centre studies

conducted in Spain. These risk factors are:

• Chronological age under 10 weeks at the beginning of the season.

• No breast feeding or less than 2 month’s breast feeding (due to medical indication).

• At least one school-aged sibling (<14 years old).

• Nursery school attendance.

• Family history of wheezing.

• Overcrowding at home (4 adults).

• Airway malformations, neuromuscular disease.

The SEN widens the patients that are candidates for receiving prophylaxis, in the group of less

than 29 weeks’ gestational age, to infants who are 12 months old at the start of the RSV season,

due to the special vulnerability of these patients.
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8.2. Measures to Prevent Community Transmission 

Only the CCHMC’s CPG2 deals with this subject, and it does not jus-
tify its recommendations by referring to its bibliography. Other CPGs 
either do not address the issue or say that there is no evidence on the 
subject. The SIGN’s CPG4 devotes a section to explaining the infection 
characteristics of RSV and says that it is highly contagious; it is trans-
mitted in secretions and on fomites (clothes, hands, etc.), where it may 
remain viable for up to 12 hours; particles bearing the virus have been 
found up to 2 metres from the patient following a sneeze or cough; it 
penetrates the host via the mucous membranes (eyes, nose and mouth); 
it is destroyed by soap and water or alcohol gels; and immunocompro-
mised children may take more than 3 weeks to eliminate it.

CPGs

The CCHMC’s CPG2 recommends advising parents before children are 
discharged from hospital, at birth and at follow-up visits up to the age 
of 1 year to limit exposure to environments where infection may be 
present and exposure to children, and emphasising the importance of 
hand-washing in all environments (expert opinion).

One review article109 makes similar recommendations. It states that RSV 
infections generally last for 3-4 days but may last for up to 4 weeks, and 
that RSV can survive for 30 minutes or more on the hands and clothes, 
and for hours on toys, counters and other surfaces. It also highlights that 
hand-washing is the best way to prevent dissemination and infection, 
and recommends that home care nurses who care for premature infants 
should emphasise the importance of hand-washing by the whole family 
and ensure that they do so. Other measures recommended are limit-
ing the number of visitors, avoiding nursery school attendance, recom-
mending that carers do not smoke or at least do not do so around the 
child and remembering that tobacco particles that cling to clothes can 
also harm the child. It recommends that carers be educated on the signs 
and symptoms of RSV infection and mentions that where palivizumab 
is indicated it can be administered by home care nurses.

Review, 4

Recommendations

D
Carers should be informed of the benefits of washing their hands in order to pre-
vent transmission of respiratory viruses. They should be advised to wash their 
hands frequently.

Questions to Answer

• What measures are useful in preventing community transmission of RSV and other 
respiratory viruses?
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D
Numbers of visits should be limited, particularly visits to very small and prema-
ture infants.

D
Contact with people with symptoms of respiratory infections and environments 
with a high risk of contagion should be avoided.

D
Tobacco exposure should be avoided. Carers should be informed that tobacco 
particles that cling to clothing may harm children even if no one smokes around 
the child.

√
Parents must be informed of these preventive measures before children are dis-
charged from hospital, at birth and at follow-up visits up to the age of 1 year.

D Carers should be educated on the signs and symptoms of acute bronchiolitis.

8.3. Measures to Prevent Hospital Transmission 

Characteristics of the virus: The CPGs of SIGN4 and the AAP1 men-
tion the characteristics of RSV: it is highly contagious; it penetrates 
the body via the mucous membranes of the eyes, nose or mouth; it is 
transmitted via secretions on the hands or fomites, where it may sur-
vive for 6-12 hours; drops of secretions may be scattered up to 2 me-
tres by a cough or sneeze and may be found up to 6 metres from the 
patient on objects such as toys; it is destroyed by soap and water or 
alcohol gel; and in immunocompromised children it can be isolated 
for more than 3 weeks.

CPGs

Disinfecting hands: All CPGs agree that decontaminating the hands 
before and after handling the patient is the most important measure 
in reducing hospital RSV transmission (grade B, AAP1 and CCHMC2; 
grade D, SIGN4; expert opinion, NZGG12). The AAP’s CPG1 mentions 
that alcohol gels are more effective in decontaminating the hands than 
hand-washing, although the latter is equally valid.

CPGs

Questions to Answer

• What measures are useful in preventing hospital transmission of RSV and other res-
piratory viruses?
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Use of gloves, doctor’s coats and masks: The CPGs of SIGN4 and the 
CCHMC2 (grade D) and the AAP’s CPG1 recommend the use of gloves 
with or without a doctor’s coat (the CCHMC’s CPG2 also recommends 
facemasks with grade D) as well as hand-washing. In contrast, the 
NZGG’s CPG12 states that there is insufficient evidence on the use of 
gloves and doctor’s coats. The Pediatric Special Interest Group (PSIG) 
of the Society for Healthcare of America110 recommends putting on a 
doctor’s coat and gloves before entering patients’ rooms and using a 
mask until flu or an adenovirus infection has been ruled out.

CPGs

Review, 4

Isolation and establishing cohorts: If patients cannot be placed in sin-
gle rooms, hospital cohorts should be established according to wheth-
er or not patients present RSV infections. SIGN’s CPG4 recommends 
performing an RSV test on all patients under the age of 2 years with 
respiratory infections who require hospital admission (grade D). The 
Pediatric Special Interest Group (PSIG) of the Society for Healthcare 
Epidemiology of America110 recommends placing patients in single 
rooms where possible, and establishing hospital cohorts if this is impos-
sible.

CPGs

Review, 4

Other measures: The CPGs of the AAP1 and SIGN4 assert that educat-
ing staff and family members and monitoring the beginning of the RSV 
season have been shown to be effective in controlling the spread of 
RSV. They recommend monitoring the use of measures to prevent hos-
pital transmission of RSV (grade D, SIGN4). SIGN’s CPG4 mentions 
that people with upper respiratory tract infections are a risk, and that 
they should not be allowed to enter hospitals. The Paediatric Special 
Interest Group (PSIG) of the Society for Healthcare Epidemiology of 
America110 recommends restricting visits by people with symptoms of 
respiratory infection.

CPGs

In line with the above, Simon111 observed a decrease in the incidence 
of hospital infection from 1.67 to 0.18 per 1,000 patients admitted, and 
a decrease in the incidence of hospital infection from 1.1 to 0.1% after 
control measures were applied (informing healthcare staff of transmis-
sion routes, isolating patients or establishing hospital cohorts, identi-
fying RSV patients using an RSV test, using contact measures: disin-
fecting hands and medical materials, wearing doctor’s coats, masks and 
gloves, daily disinfection of contact surfaces in patients’ rooms). These 
measures were inspected twice a week.

Review, 4

Descriptive, 3

Two studies112,113 describe the measures used to prevent an outbreak 
when a case of RSV is identified in a more select subgroup of patients: 
inpatients at neonatal intensive care units. A satisfactory result is found 
by closing the unit to new admissions and limiting entry to the unit, 
establishing cohorts, using contact measures (doctor’s coats, gloves and 
masks) and administering palivizumab. It remains unclear whether the 
use of palivizumab is necessary in all cases or only in certain circum-
stances, such as when other control measures fail.

Descriptive, 3

Review, 4It h
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Recommendations

D

RSV is highly contagious and penetrates the body through the mucous mem-
branes of the eyes, nose or mouth. It is transmitted in secretions on the hands or 
on fomites, where it can survive for 6-12 hours. Droplets of secretions may be scat-
tered up to 2 metres. RSV is destroyed by soap and water or alcohol gel.

D
Medical staff and those accompanying patients must be informed of the routes of 
transmission and control measures.

B

Hand-washing is the most important measure in preventing hospital transmis-
sion of RSV. Hands must be decontaminated before and after direct contact with 
patients, after contact with inanimate objects from the patient’s surroundings and 
after removing gloves. Alcohol gels are recommended to disinfect the hands.

D
Contact measures (particularly doctor’s coats and disposable gloves) are recom-
mended.

D
Surfaces that come into contact with patients with acute bronchiolitis and medical 
materials from their surroundings should be disinfected.

D
Patients with acute bronchiolitis should be isolated. If this is not possible, hospital 
cohorts should be established by aetiology.

D Visits by people with symptoms of respiratory infections should be restricted.

D Compliance with control measures must be monitored.

D

Hand disinfection and isolation of contact, closure of units (closure to new admis-
sions and restrictions to entry), establishing cohorts and palivizumab appear to 
be useful in controlling outbreaks of RSV infection in Neonatal Intensive Care 
Units.

8.4. Smoking 

All CPGs1,2,4,12 agree that exposing children to tobacco smoke should 
be avoided (grade A, NZGG12; grade B, AAP1; grade C, SIGN4; expert 
opinion, CCHMC2), because passive tobacco exposure increases the 
incidence of respiratory infections and the risk of being admitted to 
hospital with this type of infection. A study of bronchiolitis patients20 

is consistent with this statement: it finds that environmental exposure 
to tobacco smoke exacerbates symptoms and worsens the prognosis of 
patients with acute bronchiolitis.

CPGs

Descriptive, 3

Questions to Answer

• In patients with acute bronchiolitis, what is the relationship between maternal smok-
ing during pregnancy and passive exposure of children to tobacco smoke and the 
incidence and severity of the illness?
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SIGN’s CPG4 mentions that there is evidence of a weak association 
between hospital admission due to RSV and smoking during pregnancy, 
but this relationship is not mentioned in any other CPGs. More recent 
work15,16,18 confirms this association: the first two studies find a greater 
risk of acute bronchiolitis, and a greater risk of hospital admission due 
to RSV infection in children whose mothers smoked during pregnancy.

CH,

2+

Recommendations

C
Maternal smoking during pregnancy seems to increase the risk of acute bronchi-
olitis. Smoking should be avoided during pregnancy.

A
Exposure to tobacco smoke increases the rate of hospital admission due to lower 
respiratory tract infections, including bronchiolitis.

D
Exposure to tobacco smoke exacerbates symptoms and worsens the prognosis of 
patients with acute bronchiolitis.

8.5. Breastfeeding 

With the exception of the CCHMC’s CPG2, which does not cover the 
subject, all CPGs recommend breastfeeding (grade A, NZGG12; grade 
B, AAP1; grade C, SIGN4), because it provides protection against respi-
ratory infections and reduces the risk of hospital admission due to RSV. 
The NZGG’s CPG12 also states that protection is greater if breastfeed-
ing is continued for more than 4 months (grade A). The AAP’s CPG1 
explains this protection: breast milk has been shown to contain anti-
RSV immune factors, including immunoglobulins G and A and inter-
feron. It has also been shown to have a neutralising effect on RSV.

CPGs

Review, 4

Chatzimichael20 presents a descriptive study which finds that breast-
feeding has a protective effect. The effect is sufficiently powerful to 
protect even patients exposed to tobacco.

Descriptive, 3

A cohort study15 found that patients who were not breastfed were at 
more risk of acute bronchiolitis.

CH,

2+

Questions to Answer

• In patients with acute bronchiolitis, what is the relationship between breastfeeding 
and the incidence and severity of the illness?
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Dornelles19 finds that the length of breastfeeding (whether alone or 
combined with bottle-feeding) was associated with better progression 
(shorter oxygen therapy or hospital stays). In contrast, Figueras-Aloy’s 
study18 found no relationship between the length of breastfeeding and 
hospital stays due to RSV.

CH,

2-

CC,

2+

Recommendations

A
Breastfeeding protects infants against lower respiratory tract infections, including 
bronchiolitis.

A
Breastfeeding for more than 4 months offers greater protection against lower 
respiratory tract infections.

D
Breastfed infants seem to be at less risk of acute bronchiolitis and less risk of se-
verity if it does develop.
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9. Progression 

9.1. Duration of Clinical Presentation, Hospital 
Admission Rate 

SIGN’s CPG4 concludes that the average length of acute bronchiolitis 
is approximately 12 days. This is based on three high-quality studies: 
an RCT on inhaled steroids, which found that the time at which half 
the patients in the placebo group were asymptomatic for more than 48 
hours was 12 days; a cohort study that involved telephone interviews 
and found that the average duration of symptoms was 12 days (although 
symptoms were still present after 28 days in 9% of cases); and another 
study that found an average duration of coughing of 12 days, an average 
duration of wheezing and feeding difficulties of 7 days and an average 
duration of breathing difficulties of 6 days. The CPGs of the NZGG12 
and the CCHMC2 both base their information on the same cohort study 
(Swingler, 2000), and therefore also conclude that symptom duration is 
approximately 12 days. The AAP’s CPG1 does not address this issue.

CPGs

SIGN’s CPG4 also includes information from a study on ciliary damage, 
which according to the study lasts between 13 and 17 weeks. SIGN’s 
CPG4 mentions that there were fewer doctor’s consultations when car-
ers knew how long the illness lasts. Like the NZGG’s CPG12, it therefore 
recommends informing parents of the duration of the illness (grade B, 
SIGN4 and NZGG12).

According to SIGN’s CPG4, 70% of all children contract an RSV infec-
tion before the age of 1 year, and 22% develop symptoms, but only 3% 
of all children aged under 1 year will need to be admitted to hospital 
due to bronchiolitis. Like the CCHMC’s CPG2, it also states that the 
hospital admission rate has increased over the last 10 years. The AAP’s 
CPG1 states that RSV infection leads to more than 90,000 hospital ad-
missions per year (this figure is understood to refer to the USA), but 
does not state any rates.

Questions to Answer

• What is the usual duration of signs and symptoms in patients with acute bronchioli-
tis? What percentage of patients with acute bronchiolitis are admitted to hospital? 
Of these, how many are admitted to PICUs?
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None of the CPGs provides PICU admission rates.

65% of children are said to suffer respiratory infection114 (descriptive) before 
the age of 1 year, and 13% are said to present bronchiolitis115 (CH). Car-
roll16 (CH) finds that before the age of 1 year 13.3% of children attend 
outpatient appointment for bronchiolitis, 6.2% attend the Accident & 
Emergency ward and 5.5% are admitted to hospital. Koehoorn115 (CH) 
finds a lower admission rate: 1.7%. Mansbach30 (CH) says that 40% of 
patients who attend Accident & Emergency are hospitalised, and gives 
a PICU admission rate of 3%. In inpatients, an average duration of 
oxygen therapy of 56 hours is given100 (descriptive). The Cochrane review63 
on hypertonic solution describes a duration of hospital stays of between 
3.5 and 4 days in the placebo group, and between 2.6 and 3 days in the 
treatment group. Regamey114 (descriptive) states that 20% of patients present 
positive virus tests 3 weeks after the onset of respiratory infection.

SR RCT,

1++

CH

2+

Descriptive, 3

Recommendations

B
Up to 70% of all children contract an RSV infection before the age of 1 year. 
22% develop symptoms.

C
Approximately 13% of children develop acute bronchiolitis before the age 
of 1 year.

C
2-5% of infants require hospitalisation for acute bronchiolitis before the age of 
1 year.

C
3% of children seen in Accident & Emergency wards and up to 20% of inpatients 
may be admitted to PICUs.

B
The usual duration of symptoms is 12 days (although 9% may still present symp-
toms at 28 days), but only 6-7 days of respiratory difficulty and feeding difficulties.

B
It should be explained to parents/carers that acute bronchiolitis may take several 
weeks to resolve.

D
Among those admitted to hospital, the average duration of hospitalisation is giv-
en as approximately 3 days, with an average of 56 hours’ oxygen therapy.

D Up to 20% of viral tests have been found positive 3 weeks after symptom onset.
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9.2. Recurrent Wheezing

The relationship between acute bronchiolitis and subsequent recurrent 
wheezing has been described, although the CPGs do not provide any 
recommendations on the subject.

One systematic review116 and only two of the CPGs4,12 address this sub-
ject. They conclude that acute bronchiolitis and infection are associ-
ated with recurrent wheezing. There is a marked fall in the incidence of 
these episodes as patients’ age increases. They are particularly common 
before the age of 1 year, and are relatively frequent up to 5-6 years of 
age (at 5 years, recurrent wheezing is found in 40% of children). The 
association disappears from the age of 13 years.

SR,

RSV 1+

Hyvärinen117 studies the incidence of asthma (continuous or intermit-
tent use of inhaled anti-inflammatories or recurrent wheezing with a 
positive exercise test) and lung function 11 years after suffering acute 
bronchiolitis. 40% of children are found to present asthma. However, 
bronchiolitis due to RSV is associated with a restrictive (low FVC, 
normal FEV1) rather than an obstructive pattern, and no association 
is found between aetiology of rhinovirus or RSV and bronchial hyper-
response measured via an exercise test or methacholine test.

Descriptive, 3

According to García-García’s work50, patients with bronchiolitis due 
to RSV are not alone in presenting a subsequent recurrent wheezing. 
In fact, in this study the main risk factor for asthma was bronchiolitis 
caused by metapneumovirus, followed by bronchiolitis due to RSV.

CH,

2-

A large-scale population study118 found that children aged 4 months 
during the seasonal peak for respiratory viruses were at most risk of 
developing acute bronchiolitis and of childhood asthma. Although no 
direct relationship can be established, this finding suggests that there 
may be a relationship between acute bronchiolitis and asthma.

Descriptive, 3

Questions to Answer

• Do patients with acute bronchiolitis have a higher risk of developing recurrent 
wheezing/asthma?

• In patients with acute bronchiolitis, do anti-RSV monoclonal antibodies reduce the 
risk of developing recurrent wheezing/asthma?
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The studies that investigate whether administering anti-RSV mono-
clonal antibodies reduces the risk of recurrent wheezing/asthma in-
volve hospitalised children. This means that the information they con-
tain cannot be extrapolated to all children with acute bronchiolitis. It is 
not known whether this association is secondary to the damage done by 
the infection that causes acute bronchiolitis, or if there is a prior genetic 
or environmental predisposition. One study119 found that high-risk pa-
tients who had received prophylactic treatment with anti-RSV immu-
noglobulin showed better lung function, less atopy, less school absence 
and less asthma than those who had not.

CH,

2-

Only one study120 has been found on the efficacy of palivizumab treat-
ment in reducing recurrent wheezing. This was conducted in premature 
infants and compared those who received palivizumab with those who 
should have received it but did not. The groups had different baseline 
characteristics (age, birthweight, number of siblings, number of siblings 
attended nursery school, percentage of premature births). The patients 
treated with palivizumab presented a lower incidence of recurrent 
wheezing and more time before their first episode of wheezing.

CH,

2-

Recommendations

A Patients with acute bronchiolitis may present recurrent wheezing.

A
Recurrent wheezing is more common up to the age of 5 years. Incidence falls as 
patients’ age increases.

D
It is not known whether recurrent wheezing is secondary to damage done by the 
infection that causes acute bronchiolitis or if there is a prior genetic or environ-
mental predisposition. 

D
Palivizumab prophylaxis in premature infants may reduce the incidence of recur-
rent wheezing, but more studies demonstrating this are required.
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10. Dissemination and Implementation 

There are various different versions of CPGs: full, summary, information for patients and 
a quick-consultation tool. All these versions are available in HTML and PDF format from 
the GuíaSalud website (www.guiasalud.es). A hard copy of the summary version contain-
ing a CD-ROM of the full version is also published. CPGs are useful in improving health-
care and patient outcomes. Currently, the main challenge is to achieve compliance by pro-
fessionals. The implementation plan for the guideline on acute bronchiolitis includes the 
action outlined below.

Dissemination and Implementation Strategies: 

• Official presentation of the guideline by healthcare authorities.

• Copies sent individually to professionals and potential users.

• Distribution of material for patients.

• Dissemination of the guideline in electronic format on the websites of healthcare 
services and scientific societies involved in the project.

• Presentation of the guideline at scientific events (conferences, meetings).

• Publication of the guideline in medical journals.

Proposed Evaluation Indicators 

With the help of colleagues and external reviewers, the authors of the CPG have designed 
a set of indicators, in order to provide tools to evaluate the degree of compliance with 
the CPG’s main recommendations. These indicators are based on the recommendations 
backed up by the greatest amount of evidence and/or the most consensus among the 
guideline’s authors.

• Suitable referral rate (referral from primate care with admission/referral from pri-
mary care).

• Rate of repeat attendance of Accident & Emergency wards with admission.

• Readmission rate.

• Average length of hospital stay of inpatients.

• Rate of palivizumab treatment adjustment. 
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• Steroid administration rate.

• Ipratropium bromide administration rate. 

• Administration rate of mucolytics, antitussives or similar.

• Antibiotic administration rate.

• Number of chest X-rays performed.

• Number of blood tests performed.

• Number of virus tests performed in outpatients.

• Monitoring of the use of isolation measures in inpatients.

• Number of patients receiving non-invasive ventilation.

• Number of patients receiving conventional mechanical ventilation.
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11. Recommendations for Future 
Research 

• Studies to validate a severity scale for acute bronchiolitis.

• Studies into the prevalence of acute bronchiolitis.

• Studies on the benefits of transcutaneous capnometry in patients with acute bron-
chiolitis.

• Studies on safe haemoglobin saturation levels when deciding whether to adminis-
ter additional oxygen.

• Studies on clinical presentation, progression and response to treatment according 
to viral aetiologies.

• Studies on respiratory physiotherapy techniques other than vibration/percussion.

• Studies on the development of vaccines for the viruses that cause bronchiolitis.

• Studies on the relationship between the genome and severity of acute virus-in-
duced bronchiolitis.

• Studies on the relationship between innate immunity and severity of acute bron-
chiolitis.

•  Studies that assess the possible synergy of nebulised adrenaline and oral dexam-
ethasone as treatment.

• Studies on the benefits of all forms of non-invasive ventilation.

• Studies on the benefits and side effects of nebulised hypertonic saline solution.
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Appendices 
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Appendix 1: Key to Evidence 
Statements and Grades of 
Recommendations from SING

Levels of evidence 

1++ High quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias. 

1+ Well-conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias. 

1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias. 

2++
High quality systematic reviews of case control or cohort or studies
High quality case control or cohort studies with a very low risk of confounding or bias and a high 
probability that the relationship is causal.

2+
Well-conducted case control or cohort studies with a low risk of confounding or bias and a moderate 
probability that the relationship is causal.

2-
Case control or cohort studies with a high risk of confounding or bias and a significant risk that the 
relationship is not causal.

3 Non-analytic studies, e.g. case reports, case series.

4 Expert opinion.

Grades of recommendations

A

At least one meta-analysis, systematic review, or RCT rated as 1++, and directly applicable to the 
target population; or

A body of evidence consisting principally of studies rated as 1+, directly applicable to the target 
population, and demonstrating overall consistency of results.

B

A body of evidence including studies rated as 2++, directly applicable to the target population, and 
demonstrating overall consistency of results; or

Extrapolated evidence from studies rated as 1++ or 1+.

C

A body of evidence including studies rated as 2+, directly applicable to the target population and 
demonstrating overall consistency of results; or

Extrapolated evidence from studies rated as 2++.

D
Evidence level 3 or 4; or

Extrapolated evidence from studies rated as 2+.

Studies classified as 1- and 2- should not be used in the process of developing recommen-
dations due to their high possibility of bias.

It h
as

 be
en

 5 
ye

ars
 si

nc
e t

he
 pu

bli
ca

tio
n o

f th
is 

Clin
ica

l P
rac

tic
e G

uid
eli

ne
 an

d i
t is

 su
bje

ct 
to 

up
da

tin
g. 



CLINICAL PRACTICE GUIDELINE IN THE SNHS100

Good practice points

√ Recommended best practice based on the clinical experience of the guideline development group.

Source: Scottish Intercollegiate Guidelines Network. SIGN 50: A guideline developers’ hand-book 
(Section 6: Forming guideline recommendations), SIGN publication n.º 50, 2001.

1 Sometimes the guideline development group becomes aware that there are some signifi-
cant practical aspects they wish to emphasise and for which there is probably no support-
ing scientific evidence available. 
Generally, these cases are related to some aspect of the treatment, considered to be a good 
clinical practice and that nobody would normally question. 
These aspects are considered good clinical practice points. 
These messages are not an alternative to evidence based recommendations, but must be 
only considered when there is not another way to highlight the aspect mentioned above.
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Appendix 2: Information for Patients

What is bronchiolitis? 

Bronchiolitis is a respiratory infection caused by a virus, in which the bronchi and bronchi-
oles, the smallest airways or tubes which carry air inside the lung, become inflamed.

It affects children less than 2 years old, especially those less than 6 months old.

The virus that causes bronchiolitis most often is RSV: respiratory syncytial virus. In 
Spain, this virus is most common between November and March.

Most children catch RSV when they are small, but only some develop bronchiolitis. 
Most children who develop bronchiolitis suffer only mild symptoms, and only a few need 
to be admitted to hospital.

How is it caught? 

The main way to catch bronchiolitis is by touching objects that have been contaminated 
with the virus (for example, toys, dummies or other objects on which drops of saliva or 
mucus containing the virus often remain) and then touching the eyes, nose or mouth. It can 
also be caught by inhaling infected particles from another person, in other words breathing 
in small droplets that are produced when someone who has the virus coughs or sneezes.

What are the symptoms? 

At the beginning of the illness, children usually display cold-like symptoms (increased 
mucus production and a cough).

Later on, the bronchioles become inflamed, making it harder for air to flow through 
them. This may cause breathing difficulties (rapid breathing, with the ribs clearly visible 
or a lot of tummy movement) and wheezing or other sounds when the child’s chest is 
listened to.

As a result, some children may find it difficult to feed, and may vomit and/or choke.

Patients with bronchiolitis may have a high temperature, although they do not usually 
have bacterial infections at the same time that need to be treated with antibiotics.It h
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When should I consult my paediatrician? 

If you suspect that your child is breathing faster or with more difficulty than usual, consult 
your paediatrician so that he/she can examine your child.

Seek urgent medical help if:

– Your child’s breathing is very agitated.

– His/Her skin is sinking between the ribs.

– He/She is finding it difficult to feed.

– He/She is very agitated or very soundly asleep.

– He/She has a very high temperature.

– He/she grunts when he/she breathes.

– His/her lips or nails are bluish, either spontaneously or when he/she coughs.

– There are pauses in his/her breathing.

Are some children more susceptible to bronchiolitis 
than others? 

Yes: those born prematurely and those with other health problems, such as heart disorders, 
lung disorders or immune-system deficiencies. Particular care must be taken to prevent the 
illness in these children.

During the respiratory virus season (autumn and winter), for some of these children it 
may be useful to give monthly treatment with an antibody (defences) against RSV, called 
palivizumab, to prevent bronchiolitis. This treatment is usually given at the hospital where 
these patients undergo their regular check-ups.

What examinations may be needed during the 
infection? 

When it is clear that a child has bronchiolitis, no examinations are usually needed.

If your child needs to be admitted to hospital, your doctor may take a sample of nasal 
mucus to find out what virus is causing the infection. This is so that he/she can be kept apart 
from children with other viruses.

While in hospital, blood oxygen levels are usually measured either continuously or oc-
casionally, using a sensor that emits a red light. This is usually placed on the fingers or toes.
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If a child has a high temperature or his/her progression is unusual, a chest X-ray and 
urine or blood tests may sometimes be useful.

How long does it last? 

In previously healthy children, the illness lasts between 7 and 12 days, although the cough 
may continue for many more days.

Some children may experience breathing difficulties again when they catch another 
cold after they have had bronchiolitis, particularly during the first year after bronchiolitis.

You should always consult your paediatrician if your child experiences breathing dif-
ficulties or any of the warning symptoms mentioned above.

What treatment can I provide at home? 

Babies breathe mainly through their noses. If their noses are blocked by mucus, they may 
find it difficult to breathe. Because of this, you should clear his/her nasal cavities by giving 
him/her a nasal lavage (inserting saline solution and aspirating mucus) before your baby 
feeds or sleeps.

Raising the head of the bed/cot slightly helps children breathe a little more easily.

If your child has a high temperature, you can give him/her anti-fever medicines such as 
paracetamol or ibuprofen (ibuprofen can only be given to children more than 6 months old) 
and use physical methods (removing clothes and blankets or giving lukewarm baths).

Children with bronchiolitis have little appetite. They get tired easily while feeding 
and may vomit or choke. To help them, feeds should be broken up (give less food but more 
often).

Most medicines which have been tested for bronchiolitis have not been shown to im-
prove symptoms. However, your paediatrician may prescribe an inhaled treatment. Do not 
use any medicine not prescribed by your doctor.

What treatments must NOT be used for bronchiolitis? 

Cough syrups, mucolytics (expectorants) and nasal decongestants must not be used. They 
may be harmful.It h
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Should children with bronchiolitis be given 
antibiotics? 

Bronchiolitis is caused by viruses. This means it does not respond to antibiotic treatment.

How can I prevent bronchiolitis? 

Bronchiolitis is transmitted from person to person. This means that people with respira-
tory infections, even just a cold, should wash their hands frequently, especially before and 
after touching the child or any object the child uses.

It is also important to avoid crowded places, particularly places where there are a lot 
of children (e.g. nursery schools and playgroups).

Exposure to tobacco smoke must be completely avoided.

Breastfeeding is recommended, as breastfed children are better protected against 
bronchiolitis.

There is no vaccine to prevent this illness yet, although a vaccine is being researched 
and developed.
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Appendix 3: Glossary

Randomisation: A procedure by which sample selection or allocation to a treatment 
option or placebo is carried out at random.

Cochrane Library: A database on effectiveness produced by the Cochrane Collabora-
tion. It consists of the organisation’s original systematic reviews and other items.

Comorbidity: The presence of several additional or associated illnesses.

Effectiveness: The result of a diagnostic, preventive or therapeutic action when ap-
plied in normal practice, under non-experimental conditions.

Efficacy: The result of a diagnostic, preventive or therapeutic action when applied 
under experimental and/or controlled conditions, e.g. in a clinical trial.

Clinical trial: An experimental study to evaluate the efficacy and safety of a treatment 
or action.

Randomised clinical trial: A type of clinical trial in which patients are allocated at 
random to the various treatments being compared.

Statistically significant: In a study, if the probability that the differences in effect found 
when two groups are compared is lower than a previously-defined significance level, the 
differences are said to be statistically significant. This means that the differences observed 
between the treatments or groups compared are highly unlikely to have occurred by chance. 
A significance level of 5%, generally written as p<0.05, is usually used. However, it should 
be borne in mind that even if the difference between treatments is statistically significant, 
this does not always indicate that the difference is «clinically significant» or relevant.

Before-and-after study: A study in which the same group of people is evaluated both 
before and after an action or treatment.

Blind study: A study in which one of the parties involved does not know who is receiv-
ing a particular treatment option or placebo. Blinding is used to prevent research results 
being influenced by the placebo effect or by observer bias. In order to evaluate binding 
effectively, we need to know who has been blinded for the study (patients, investigators, 
healthcare professionals, results allocators and/or statisticians).

Case and control study: This is an observational epidemiology study in which study 
subjects are selected according to whether they have (cases) or do not have (controls) a 
particular illness, or a particular effect in general. Once the individuals in each group have 
been selected, it is investigated whether or not they were exposed to a certain feature, and 
the proportion of people exposed in the case group is compared with the proportion in the 
control group.

Cohort study: This consists of monitoring one or more cohorts of individuals with 
varying levels of exposure to a risk factor, in whom the onset of the illness or condition 
being studied is measured.
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Evidence: Proof. Evidence-based medicine: medicine based on scientific proof.

Confusing factor: This is a variable that distorts measurement of the association be-
tween another two variables being studied. A confusing factor may lead to a non-existent 
effect apparently being observed or a real association being exaggerated (positive confu-
sion); or, in contrast, it may lead to a real association being weakened or even the direction 
of a real association being reversed (negative confusion).

Risk factor: Any circumstance that increases the probability of someone contracting 
a particular disease.

Clinical practice guideline: A set of instructions, directives, statements or recommen-
dations developed systematically in order to help professionals and patients take decisions 
on the appropriate healthcare for specific clinical circumstances. 

Incidence: The number of new cases of a disease arising in a population over a par-
ticular period of time. This indicates the probability of an individual without the disease 
developing it within a particular period.

Confidence interval: The interval at which the actual effect size (never known exactly) 
is found with a pre-established level of security, or confidence. We often speak of a «95% 
confidence interval» (or «95% confidence limits»). This means that the actual value would 
be within this interval in 95% of cases.

Meta-analysis: A statistical technique that allows the results of several different stud-
ies (studies of diagnostic tests, clinical trials, cohort studies, etc.) to be combined in a single 
estimate which lends more weight to the results of larger studies.

Morbidity: Disease caused.

NICE: An institution within the UK’s NHS. Its role is to provide doctors, patients and 
the general public with the best available evidence, mainly in the form of clinical guide-
lines.

NNT/NNH: This is a measure of the efficacy of a particular treatment. The number 
needed to treat (NNT) is the number of people that need to be given a specific treatment 
to cause or prevent an additional event. Similarly, the number needed to harm (NNH) is 
defined to evaluate adverse effects.

Odds ratio (OR): A measure of the efficacy of a particular treatment. An odds ratio 
of 1 means that the effect of the treatment is no different from the effect of the control. 
An OR greater (or less) than 1 means that the effect of the treatment is greater (or less) 
than that of the control. Note that the effect measured may be either negative (e.g. death 
or incapacity) or positive (e.g. giving up smoking).

Percentile: A value that divides an ordered set of statistical data so that a certain 
percentage of the data fall below this value. One of the ninety-nine points that divides a 
distribution into a hundred parts with the same frequency.

Placebo: An inactive substance or action used as a control in clinical research. It serves 
to rule out cures for unknown reasons which would not be attributable to be treatment 
being researched.
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Statistical power: The ability of a test to detect differences of a particular size between 
groups being compared as statistically significant.

Prevalence: The proportion of individuals in a population who have a particular dis-
ease or characteristic at a particular point in time or during a particular period of time. This 
indicates the probability of an individual from a certain population having a disease at a 
particular point in time or during a particular period of time.

Cochrane review: A systematic review carried out according to the methods of the 
Cochrane Collaboration and published in the Cochrane Library.

Systematic review (SR): A review in which the evidence on a particular subject has 
been systematically identified, evaluated and summarised according to a pre-established 
set of criteria. It may or may not include meta-analysis.

Relative risk (RR): The quotient between the rate of events in a treatment group and 
a control group. This value is interpreted in the same way as the OR.

Clinical series: Also called a case series, this is a type of study that describes experi-
ence with a group of patients with similar diagnoses, with no comparator group.

Bias: Error appearing in the results of a study due to factors that depend on data 
collection, analysis, interpretation, publication or review. These factors may lead to conclu-
sions that are systematically different from the truth or which are incorrect with regard to 
research aims.

SIGN: A multidisciplinary Scottish agency that publishes evidence-based clinical 
practice guidelines and methodological documents on guideline design.

Terms relating to methodological issues are based on the glossary of CASPe (Critical 
Appraisal Skills Programme Español), available at http://www.redcaspe.org/homecasp.asp.
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Appendix 4: Abbreviations 

yr(s) year/years

AAP American Academy of Pediatrics

CAHTA Catalan Agency for Health Technology Assessment

AHRQ Agency for Healthcare Research and Quality

Art article

AB acute bronchiolitis

CC case-control

CCHMC Cincinnati Children’s Hospital Medical Center

CH cohort(s)

CO2 carbon dioxide

CPAP continuous positive airway pressure

d day(s)

PSBI potentially serious bacterial illness/infection

RCT randomised clinical trial

HR heart rate

FDA Food and Drug Administration

FEV1 forced expiratory volume in one second

BR breathing rate

FVC forced vital capacity

CPG clinical practice guideline

WG working group

hr hour

H2O water

Heliox a helium/oxygen gas mixture

hMPV human metapneumovirus

CI confidence interval

UTI urinary tract infection

Kg kilogram(s)

m month(s)

mg milligram(s)
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ml millilitre(s)

mmHg millimetres of mercury 

MT meta-analysis 

n number of patients 

n.º number 

NZGG New Zealand Guidelines Group

O2 oxygen 

AOM acute otitis media 

OR odds ratio

PaCO2 partial carbon dioxide pressure in arterial blood

PaO2 partial oxygen pressure in arterial blood

pCO2 partial carbon dioxide pressure

CRP C-reactive protein 

PCT procalcitonin 

pO2 partial oxygen pressure 

PRISM Pediatric Risk of Mortality score

SP pressure support 

RDAI Respiratory Distress Assessment Instrument

rhDNase dornase alpha 

bpm breaths per minute 

RR relative risk 

SR systematic review 

RT-PCR real-time polymerase chain reaction 

chest X chest X-ray 

SIGN Scottish Intercollegiate Guidelines Network

SpO2 oxyhaemoglobin saturation 

SIADH syndrome of inappropriate antidiuretic hormone 

PICU paediatric intensive care unit 

HFOV high-frequency oscillatory ventilation

MV mechanical ventilation 

NIV non-invasive ventilation 

RSV respiratory syncytial virus
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Appendix 5: Disclosure of Interests 

The authors’, reviewers’ and expert collaborators’ disclosure of interests was compiled us-
ing the pre-established form included in the Methodology Manual for Developing Clinical 
Practice Guidelines of the Spanish National Healthcare System12.

Working Group:

Rosario Cintora Cacho, Gemma Claret Teruel, Carles Luaces Cubells, Federico Martinón 
Torres, Jordi Pou Fernández, Jesús Sánchez Etxaniz, Marta Simó Nebot and Maria-José 
Torregrosa Bertet have declared that they are not affected by any conflicts of interest.

Eduardo González Pérez-Yarza has received financial payments (travel allowances, con-
ferences, clinical trials) from GSK, MSD, Novartis and Abbott over the last 5 years. He is a 
member of Abbott Laboratories Spain’s Motavizumab Advisory Committee.

Xavier Carbonell Estrany was coordinator of Abbott’s IRIS Group between 2000 and 
2007.

Antonio Moreno Galdó worked as a consultant for the Abbott laboratory in 2006, and for 
the MSD laboratory in 2008. He spoke at conferences for the Abbott laboratory in 2006 
and for the MSD laboratory in 2006-2007, and worked on MSD laboratories’ postgraduate 
courses in 2008.

Collaborators:

Maria-Dolors Estrada Sabadell and Antoni Parada Martínez have declared that they are 
not affected by any conflicts of interest.

External Reviewers:

María Teresa Callen Blecua, Íñigo Echaniz Urcela, María Luz García García, Javier Korta 
Murua, Martí Pons Òdena and Corsino Rey Galán have declared that they are not af-
fected by any conflicts of interest.

Francisco Javier Pellegrini Belinchón held practical workshops for MSD and GSK in 2007 
and 2008. In 2008 he received a research grant for his study in the field of Childhood Res-
piratory Disorders, A study of wheezing in infants aged under one year in Salamanca. This 
was a multicentre trial.
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Appendix 6: Main Clinical Practice 
Guidelines 

Title: Scottish Intercollegiate Guidelines Network (SIGN). Bronchiolitis in children. Edin-
burgh (Scotland): Scottish Intercollegiate Guidelines Network (SIGN); 2003.
Website: http://www.sign.ac.uk/guidelines/fulltext/91/index.html

Title: Diagnosis and management of bronchiolitis. American Academy of Pedia-trics Sub-
committee on Diagnosis and Management of Bronchiolitis. Pediatrics. 2006 Oct; 118(4): 
1774-93.
Website: http://aappolicy.aappublications.org/cgi/reprint/pediatrics;118/4/1774.pdf

Title: Wheeze and Chest Infection in Infants under 1 year. New Zealand Guidelines Group. 
April 2005.
Website: http://www.paediatrics.org.nz/files/guidelines/wheezeendorsed.pdf

Title: Evidence based clinical practice guideline for medical management of bronchiolitis 
in infants less than 1 year of age presenting with a first time episode. Cincinnati Children’s 
Hospital Medical Center. Cincinnati (OH): Cincinnati Children’s Hospital Medical Cen-
ter; 2006 May.
Website: http://www.cincinnatichildrens.org/svc/alpha/h/health-policy/bronchiolitis.htm
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