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INTRODUCTION

PRESENTATION

Acute bronchiolitis in infants and young children has come
to represent a virally induced acute bronchiolar
inflammation with signs of lower airway obstruction.
Respiratory syncytial virus (RSV) (Figure 1) is the major
viral pathogen responsible for the illness, although other
viruses such as adenovirus, parainfluenza and influenza can
all give a similar clinical picture. It is one of the major
causes of hospital admissions in infants under the age of
one year (peak rate of admission is between six weeks and
six months), and RSV has been described as the single
most important respiratory pathogen in children, causing
an annual winter epidemic of respiratory infection.1 In
the course of such an epidemic, although a large proportion
of the population develops RSV disease, the risk of
infection is significantly greater in infancy.2 Virtually all
children have developed antibodies to RSV by the age of
two years.3 However, infection does not confer immunity
and repeated infections with the virus are common.4
For the majority of infants infected with RSV the
only manifestation is mild upper respiratory tract symptoms.
However, about 10–20% of infants develop acute
bronchiolitis, although only 1–2% of them will require
hospitalisation.2

Early symptoms of the illness include rhinitis (inflammation
of nasal mucosa) and coughing, with the development of
lower respiratory tract symptoms one or two days later.
Some children have a low grade pyrexia early in the illness
but this is frequently absent when the infant eventually
presents at hospital. This prodromal stage is then followed
by the onset of tachypnoea, difficulty with breathing, chest
retractions and audible expiratory wheezing with rhonchi
and/or ‘crackles’ heard on auscultation. Agitation and poor
feeding as a result of nasal obstruction and hypoxia are
common, and the cough may cause vomiting with the risk
of aspiration.1, 2 Pre-term infants may present with an
episode of apnoea.
Those at risk of severe disease include pre-term (with
or without chronic lung disease) infants, children with
congenital heart disease, cystic fibrosis and those with
immunodeficiency. Respiratory syncytial virus bronchiolitis
is a major hazard for these immunodeficient infants and
has the potential to increase mortality.1, 2
INVESTIGATION

The diagnosis of acute viral bronchiolitis is based on the
clinical findings, including the child’s symptoms, age and

FIGURE 1

Electron microscopy of the respiratory syncytial virus.
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the presence of an RSV epidemic in the community. This
can easily be confirmed by the identification of the virus
in nasopharyngeal aspirates using immunofluorescent
antibody tests or enzyme-linked immunoabsorbant assays
(ELISA).5, 6 A negative test for RSV does not exclude the
diagnosis. Confirmation of the causative virus may be
helpful in the subsequent management of the child, e.g.
in isolation/cohorting if the child requires admission.
Any infant admitted with a diagnosis of RSV
bronchiolitis should have oxygen saturation monitoring
to detect hypoxaemia.
A chest X-ray (CXR) is not routinely indicated but
should be considered if the diagnosis is in doubt or if
there is a suspicion of secondary bacterial infection
(deterioration in clinical condition; high, prolonged fever;
neutrophilia; or evidence of septicaemia). In uncomplicated
bronchiolitis, the CXR demonstrates hyperinflation, areas
of peribronchial thickening, patchy atelectasis or
consolidation, typically in the right upper lobe.1, 2 The
white cell count may be normal or raised. Blood electrolyte
estimation should be performed in severe cases where
infants have been unable to feed because of severe
respiratory distress. For the majority of infants, blood
tests are not helpful.
Hyponatraemia, suggesting inappropriate release of
antidiuretic hormone (ADH) and fluid overload, will
require further fluid restriction on the recommended
intake of 80% of maintainance.7, 8
TREATMENT

Supportive and symptomatic
Bronchiolitis is a self-limiting illness; the majority of cases
are mild and do not warrant admission to hospital. For
those infants who are admitted to hospital, the mainstay
of treatment is supportive and includes the administration
of oxygen and appropriate fluid management with careful
monitoring of the infant for hypoxia, apnoea and
exhaustion. Less than 2% of infants and children
hospitalised in developed countries will progress to require
assisted ventilation, usually because of persistent apnoea
or progressive respiratory failure.3, 9-11 Some infants greatly
improve after intubation because this has facilitated the
removal of the copious tracheal mucus. Other infants
have severe small airway obstruction and can be difficult
to ventilate. For a very small number of infants who are
impossible to ventilate adequately, the option of extra
corporeal membrane oxygenation (ECMO) should be
considered.
Humidified oxygen can be delivered via a nasal cannula
or, in smaller infants, by means of a headbox. In small
infants there is often obstruction of the nasal passages and
regular gentle suction helps to relieve this distress and
facilitate feeding. Infants presenting late to hospital may
have a mild metabolic acidosis or show features of
dehydration because of poor oral intake. We have
preferred to use intravenous fluids rather than nasogastric
feeding in this situation so as not to block a nostril. Care
is needed with fluid replacement to prevent overloading
the circulation as bronchiolitis is associated with ADH
secretion.7, 8
Secondary bacterial chest infection is unusual, and the
routine use of antibiotics has not been shown to favourably
influence the course of bronchiolitis.12, 13 However, in
infants with severe respiratory distress requiring a high
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percentage of additional oxygen, the use of intravenous
antibiotics can be justified when there is the possibility of
concomitant bacterial infection. The extensive handling
associated with physiotherapy can be detrimental and its
routine use is not recommended.14, 15
Bronchodilators
The role of bronchodilators in bronchiolitis is controversial,
despite many controlled studies looking at their efficacy.16
In one meta-analysis, inhaled salbutamol has been shown
to provide a moderate short-term improvement in mild to
moderate illness, but it did not avert the need for
hospitalisation.17 In another, no benefit was established in
the short-term use of beta2-agonists on clinical outcome
measures or hospital stay.18 Sympathomimetic agents such
as adrenaline have been shown to be more effective than
salbutamol in improving oxygen saturation and clinical
scores,19-21 and in decreasing the need for admission in babies
with this illness. 22 It seems reasonable to try a
bronchodilator (such as nebulised adrenaline) in severe
cases, but only to continue this therapy if benefit is
shown. Other bronchodilators have been tried.23
Despite a lack of consensus on the use of
bronchodilators, many experienced paediatricians would
use them in the treatment of bronchiolitis.3 Clearly, for
the majority of infants with RSV bronchiolitis,
bronchodilators are, at most, marginally beneficial.
Corticosteroids
Like bronchodilators, conflicting evidence surrounds the
use of corticosteroids in infants and children with
bronchiolitis.24-27 A recent randomised placebo controlled
trial of nebulised corticosteroids (budesonide) concluded
that there were no short-term clinical benefits in the acute
phase of RSV bronchiolitis.28 Despite this, their use is
widespread in North America and a recent meta-analysis
in the US showed that systemic corticosteroids actually
improved the clinical course, shortened the duration of
symptoms and reduced the length of stay in hospital.29
Ribavirin
Initial optimism about ribavirin as a breakthrough in RSV
treatment has not been realised in the clinical setting,
although it may have a role in the treatment of selected
patient groups. Ribavirin is a synthetic nucleoside, not
dissimilar to guanosine, with antiviral properties, delivered
by small particle aerosol for 12 to 20 hours a day. Initial
studies showed improvement in clinical condition and
oxygenation with its use.30-32 However, a meta-analysis of
several conflicting studies looking at the use of ribavirin in
RSV-positive bronchiolitis concluded that there was no
significant benefit or reduction in overall mortality with its
use.33 Problems of administration, high cost and concerns
about long-term teratogenicity have restricted its use to
high-risk patients such as those with congenital heart
disease, premature infants (particularly those with chronic
lung disease), children with cystic fibrosis or the
immunocompromised.34, 35
Prevention
It is hoped that a vaccine for RSV disease will reduce or
eradicate the morbidity and mortality associated with this
disease. However, the ability to produce a vaccine which
gives immunity in the first few months of life (and indeed
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can afford protection in immunologically immature and
premature babies) when infants are most susceptible to
serious illness has proven difficult. Early attempts with
live attenuated RSV vaccines, administered intranasally,
have been unsuccessful. In the late 1960s a formalininactivated RSV vaccine caused enhanced disease on
subsequent exposure to the virus. More recently, problems
with infection, protection against natural disease, the
potential to infect other individuals and sensitivity to
extremes in temperature have slowed progress in the
development of a live attenuated vaccine.3, 36
Genetically engineered live vaccines, where the vector
virus can be manipulated, have the advantage of combining
several immunogenic strains of RSV whilst inactivating
potentially harmful genes.37 Such vaccines may soon
become available.
Monthly infusions of intravenous RSV hyperimmune
globulin (RSVIG) prior to the RSV ‘season’ have been
shown to reduce the viral load in nasopharyngeal
secretions38, 39 and protect against serious RSV disease,
although not against acquiring the illness.40, 41 The time,
expense and difficulty in administration, and potential sideeffects (fluid overload potential, urticaria, abnormal liver
function tests and fever), may limit its usefulness to highrisk groups only.
Humanised RSV monoclonal antibody (palivizumab)
can be administered once a month as an intramuscular
injection for the duration of the RSV season. This has
also been shown to be safe and effective in the prevention
of RSV bronchiolitis. An international multi-centre trial
showed a significant reduction in hospitalisation and oxygen
requirements with minimal adverse reactions.42 The
American Academy of Pediatrics has recommended the
use of palivizumab or RSVIG in the treatment of infants and
children under two years of age with chronic lung disease,
but financial constraints and limited experience has
restricted the use of palivizumab to high-risk patients only.43
Immunisation of the mother with high levels of RSV
antibody has the advantage of protecting the baby at birth
when the potential for severe disease is greatest.37 It also
gives the mother immunity and therefore limits disease
transmission to her child. Vertically acquired antibody
would also offer protection to premature infants. However,
a large scale immunisation programme would seem a long
way off, since safety concerns would need to be addressed
in both mother and unborn child.
Prevention of nosocomial acquired infection is a
continual source of anxiety for any health care professional
involved in the treatment of RSV bronchiolitis. Respiratory
syncytial virus is spread primarily by droplet inhalation
from coughing and sneezing, and this makes cohort nursing
important. In addition, deposition and inoculation of the
RSV onto the hands of medical staff and transmission to
other infants can be prevented by careful hand washing
between patients.44, 45 Some units would advocate more
stringent policies, such as the use of gowns, gloves, facemasks
and goggles. However, one randomised controlled trial
showed no significant benefit in nosocomial infection rate
when staff used gowns, masks and hand washing.46
SUMMARY

Bronchiolitis is a major viral pathogen causing a seasonal
epidemic affecting children, particularly infants. For most
infants the disease is a self-limiting upper respiratory tract
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infection, but in premature or immunocompromised
infants the illness may be life threatening. Classically,
infants present with tachypnoea, indrawing, audible
wheeze and fine ‘crackles’ on chest auscultation. Apart
from isolation of the virus from secretions, blood and
radiological investigations have a limited role in diagnosis.
The mainstay of management is supportive, with oxygen,
suction and appropriate fluids. Despite the widespread
use of bronchodilators in RSV disease there are few
evidence-based studies showing efficacy.
Corticosteroids are not routinely used in RSV disease.
Selected infant groups with severe disease may benefit from
ribavirin therapy. Passive immunisation, and particularly
monoclonal antibody administration to selected patient
groups, may protect against severe disease. Nosocomial
acquired infection can be prevented by isolation or cohort
nursing and hand washing. The treatment of RSV in the
future lies in the development of a safe and effective vaccine.

LEARNING POINTS

• Bronchiolitis is a seasonally acquired viral illness
• Bronchiolitis is usually due to respiratory syncytial
virus
• Infants are most at risk, and particularly those who
are immunocompromised
• Most infants require supportive treatment with oxygen
and respiratory suction
• Bronchodilators, corticosteroids and ribavirin have
limited roles in management
• Protection of high-risk groups with passive
immunisation may prevent severe disease
• A safe and effective vaccine is needed and offers the
best hope for the future

REFERENCES
1

2

3

4

5

6

7

Wohl MEB. Bronchiolitis. In: Chernick V, Boat TF,
Kendig EL Jr (editors). Kendig’s disorders of the respiratory
tract in children. 6th ed. Philadelphia: WB Saunders
Company; 1998; 473-85.
Everard ML. Acute bronchiolitis and pneumonia in
infancy resulting from the respiratory syncytial virus. In:
Pediatric respiratory medicine. St Louis: Mosby; 1999;
580-95.
Simoes EA. Respiratory syncytial virus infection
(Seminar). Lancet 1999; 354:847-52.
Glezen WP, Taber LH, Frank AL et al. Risk of primary
infection and re-infection with respiratory syncytial virus.
Am J Dis Child 1986; 140:543-6.
Chonmaitree T, Bessette-Henderson BJ, Hepler RE et al.
Comparison of three rapid diagnostic techniques for
detection of respiratory syncytial virus from nasal wash
specimens. J Clin Microbiol 1987; 25:746-7.
Hughes JH, Mann DR, Hamparian VV. Detection of
respiratory syncytial virus in clinical specimens by viral
culture, direct and indirect immunofluorescence and
enzyme immunoassay. J Clin Microbiol 1988; 26:588-91.
van Steensel-Moll HA, Hazelzet JA, van der Voort E et al.
Excessive secretion of antidiuretic hormone in infections
with respiratory syncytial virus. Arch Dis Child 1990;
65:1237.
Proc R Coll Physicians Edinb 2001; 31:218-221

COMMUNICATIONS
8

Gozal D, Colin AA, Jaffe M et al. Water, electrolyte and
endocrine homeostasis in infants with bronchiolitis.
Pediatr Res 1990; 27:204.
9
Behrendt CE, Decker MD, Burch DJ et al. International
variation in the management of infants hospitalised with
respiratory syncytial virus. International RSV study group.
Eur J Pediatr 1998; 157:215-20.
10
Lebel MH, Gauthier M, Lacroix J et al. Respiratory failure and mechanical ventilation in severe bronchiolitis. Arch
Dis Child 1989; 64:1431-7.
11
Rakshi K, Couriel JM. Personnel practice: management
of acute bronchiolitis. Arch Dis Child 1994; 71:463-9.
12
Hall CB, Powell KR, Schnabel K et al. The risk of
secondary bacterial infection in infants hospitalised with
respiratory syncytial virus infection. J Paediatr 1988;
113:266-71.
13
Friis B, Anderson P, Brenoe E et al. Antibiotic treatment of
pneumonia and bronchiolitis: a prospective randomised
study. Arch Dis Child 1984; 59:1038.
14
Webb MSC, Martin GA, Cartlidge PHJ et al. Chest
physiotherapy in acute bronchiolitis. Arch Dis Child 1985;
60:1078-9.
15
Nicolas K, Dhouieb E, Marshall TG et al. An evaluation
of chest physiotherapy in the management of acute
bronchiolitis. Physiotherapy 1999; 85(12):669-74.
16
Kellner JD, Ohlsson A, Gadomski AM et al.
Bronchodilators for bronchiolitis. Cochrane Database Syst
Rev 2000; 2:CD001266.
17
Kellner JD, Ohlsson A, Gadomski AM et al. Efficacy of
bronchodilator therapy in bronchiolitis: a meta-analysis.
Arch Pediatr Adolesc Med 1996; 150:1166-72.
18
Flores G, Horwitz RI. Efficacy of beta2-agonists in
bronchiolitis: a reappraisal and meta-analysis. Pediatrics
1997; 100:233-9.
19
Sanchez I, De Koster J, Powell RE et al. Effect of racemic
epinephrine with salbutamol in the treatment of acute
bronchiolitis. J Pediatr 1993; 122:145-51.
20
Kristjasansson S, Carlsen KCL, Wennergren G et al.
Nebulised racemic adrenaline in the treatment of acute
bronchiolitis in infants and toddlers. Arch Dis Child 1993;
69:650.
21
Reijonen T, Korppi M, Pitkakangas S et al. The clinical
efficacy of nebulised racemic epinephrine and albuterol
in acute bronchiolitis. Arch Pediatr Adolesc Med 1995;
149:686.
22
Menon K, Sutcliffe T, Klassen TP. A randomised trial
comparing the efficacy of epinephrine with salbutamol
in the treatment of acute bronchiolitis. J Pediatr 1995;
126:1004-7.
23
Everard ML, Bara A, Kurian M. Anti-cholinergic drugs
for wheeze in children under the age of two years.
Cochrane Database Syst Rev 2000; 2:CD001279.
24
Springer C, Bar-Yishay E, Uwayyed K et al. Corticosteroids
do not affect the clinical or physiological status of infants with
bronchiolitis. Pediatr Pulmonol 1990; 9:181-5.
25
Roosevelt G, Sheehan K, Grupp-Phelan J et al.
Dexamethasone in bronchiolitis: a randomised controlled
trial. Lancet 1996; 348:292-5.
26
De Boeck K, van der AN, van Lierde S et al. Respiratory
syncytial virus bronchiolitis: a double-blind dexamethasone
efficacy study. J Pediatr 1997; 131:919-21.
27
Richter H, Seddon P. Early nebulised budesonide in
the treatment of bronchiolitis and the prevention of
postbronchiolitic wheezing. J Pediatr 1998; 132:849-53.
28
Cade A, Brownlee KG, Conway SP et al. Randomised placebo
controlled trial of nebulised corticosteroids in acute respiratory
syncytial viral bronchiolitis. Arch Dis Child 2000; 82:126-30.
29
Garrison MM, Christakis DA, Harvey E et al. Systemic
corticosteroids in infant bronchiolitis: a meta-analysis. Pediatrics
2000; 105:E44.
Proc R Coll Physicians Edinb 2001; 31:218-221

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Hall CB, McBride JT, Walsh EE. Aerosolized ribavirin
treatment of infants with respiratory syncytial virus infection.
N Eng J Med 1983; 308:1443-7.
Taber LH, Knight V, Gilbert BE et al. Ribavirin aerosol
treatment of bronchiolitis associated with respiratory syncytial
virus infection in infants. Pediatrics 1983; 72:613.
Hall CB, McBride JT, Gala CL et al. Ribavirin treatment of
respiratory syncytial virus infection in infants with underlying
cardiopulmonary disease. JAMA 1985; 254:3047-51.
Randolph AG, Wang EEL. Ribavirin for respiratory syncytial
virus lower respiratory tract infection. Arch Pediatr Adolesc Med
1996; 150:942-7.
American Academy of Pediatrics Committee on Infectious
Disease: ribavirin therapy of respiratory syncytial virus.
Pediatrics 1987; 79:475-8.
Rodriguez WJ. Management strategies for respiratory
syncytial virus infections in infants. J Pediatr 1999; 135:S45S50.
Prober CG, Sullender WM. Advances in prevention of
respiratory syncytial virus (medical progress). J Pediatr 1999;
135:546-8.
Englund JA. Prevention strategies for respiratory syncytial
virus: passive and active immunisation. J Pediatr 1999; 135:S38S44.
Rodriguez WJ, Gruber WC, Welliver RC et al. Respiratory
syncytial virus (RSV) immune globulin intravenous therapy
for severe RSV infections: Respiratory Syncytial Virus Immune
Globulin Study Group. Pediatrics 1997; 99:454-61.
Rodriguez WJ, Gruber WC, Groothuis JR et al. Respiratory
syncytial virus immune globulin treatment of RSV immune
globulin treatment of RSV lower respiratory tract infection in
previously healthy children. Pediatrics 1997; 100:937-42.
Groothuis JR, Simoes EAF, Levin MJ et al. Prophylactic
administration of respiratory syncytial virus immune globulin
to high-risk infants and young children. The Respiratory
Syncytial Virus Immune Globulin Study Group. N Engl J
Med 1993; 329:1524-30.
The PREVENT Study Group. Reduction of respiratory
syncytial virus hospitalisation among premature infants with
bronchopulmonary dysplasia using respiratory syncytial virus
immune globulin prophylaxis. Pediatrics 1997; 99:93-9.
Top F. Prophylaxis of RSV: a clinical overview of Medi-493.
In: New approaches in the prevention of respiratory syncytial
virus (RSV) infection. The Royal College of Physicians of
London. Thursday October 15th 1998.
Committee on Infectious Diseases. Prevention of respiratory
syncytial virus infections. Pediatrics 1998; 102:531-7.
Isaacs D, Dickson H, O’Callaghan CA et al. Hand washing
and cohorting in prevention of hospital acquired infections
with respiratory syncytial virus. Arch Dis Child 1991; 66:
227-31.
O’Callaghan CA. Prevention of nosocomial respiratory
syncytial virus infection. Lancet 1993; 341:182.
Murphy D, Todd JK, Chao RK et al. The use of gowns and
masks to control respiratory illness in pediatric hospital
personnel. J Pediatr 1981; 99:746-50.

221

