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Summary There is currently no prospect of an end to the annual epidemics of acute

bronchiolitis, which cause considerable morbidity in previously healthy infants
and are a major threat to the well-being of infants with underlying cardiac, respi-
ratory or immunological disease. The respiratory syncytial virus remains the ma-
jor cause of this condition, and prospects of developing a vaccine remain bleak
while our understanding of the viral-host interaction remain incomplete.

Treatment of patients with this condition has remained essentially unchanged
for more than 30 years. Correction of hypoxia with oxygen, minimal handling to
reduce the risk of exhaustion and careful noninvasive monitoring for complica-
tions such as apnoea and respiratory failure are the mainstays of management.
Mortality in at-risk groups has fallen substantially during the past 10 years. This
appears to be due to improved supportive and intensive care. The role of the
antiviral agent ribavirin in the improved outcome, if any, is unclear. Other novel
therapies have been tried, but none have been shown to significantly alter the
natural history of the condition.

The only effective preventive intervention currently available is strict adher-
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ence to measures designed to prevent nosocomial infection. This condition
is likely to remain a continuing challenge to paediatricians for the foreseeable

future.

1. Overview and Definition

The clinical syndrome of acute bronchiolitis is
the most common form of lower respiratory tract
infection in infancy, with 0.5 to 2% of all infants
being admitted to hospital with this condition dur-
ing the winter following their birth.!"-21 Each win-
ter, during the annual epidemics of respiratory syn-
cytial virus (RSV) infection, paediatric wards are
inundated by large numbers of infants with moder-
ate to severe acute bronchiolitis, placing great
strains on hospital services.[3! Despite the consid-
erable morbidity associated with the condition and
the financial implications of the annual epidemics,
there is currently no immediate prospect of pre-
venting them. Surprisingly, despite the frequency
and importance of acute bronchiolitis, there are
still a number of controversies surrounding the di-
agnosis and optimal management of this condition.

Many of the controversies regarding manage-
ment stem from differences in defining the condi-
tion. In this article, the clinical entity of acute
bronchiolitis is restricted to patients with the fol-
lowing clinical pattern. Initially, infants develop
upper respiratory tract symptoms with coryza and
cough, followed 2 to 3 days later by lower respira-
tory tract symptoms. The onset of lower respiratory
symptoms is frequently acute, and at presentation
the infant is dyspnoeic with a moist, irritating
cough. Difficulty feeding and agitation due to hyp-
oxia are common. Wheeze may be present. Tachy-
pnoea, hyperinflation of the chest with downwards.
displacement of the liver and subcostal recession
are typically present. Auscultation reveals wide-
spread crepitations often, but not universally, ac-
companied by rhonchi.

Limiting the term acute bronchiolitis to patients
who fit this pattern, as is the case in the UK, Aus-
tralia and parts of Europe, 6 has certain implica-
tions for optimal management and may well be im-
portant in unravelling the underlying mechanisms.
Factors which tend to support the concept that
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acute bronchiolitis is a distinct clinical entity in-
clude the observations that, when using this clini-
cal definition, well over 80% of such cases are
caused by RSV;[671 atopy does not appear to be a
significant risk factor for the acute illness!”-1% and
subsequent recurrent respiratory symptoms tend to
disappear in early childhood.l!

In much of North America and parts of Europe,
the term bronchiolitis is applied to all infants with
expiratory wheeze with evidence of respiratory vi-
ral infection such as rhinorrhoea and cough.[!1:12]
This would include many infants excluded by the
above definition and exclude others who would be
included. This difference in definition accounts for
many of the differences in management observed
around the world and is discussed later.

Most episodes of acute respiratory distress in
infancy are induced by viruses, and a number of
clinical patterns can be associated with these respi-
ratory viral infections. The viruses may induce
wheeze in those with atopic asthma or ‘wheezy
bronchitis’, or cause acute bronchiolitis or, less
commonly, pneumonia. There is increasing evi-
dence that these are distinct entities which differ in
their natural history,!!3:!4l and probably vary in
their response to various therapies.

The similarities in clinical manifestations ex-
hibited by infants who develop any one of these
clinical entities may simply be due to the limited
repertoire of airway responses. Inflammation with-
in the airways can induce airways obstruction due
to secretion of mucus, exudation into airways, mu-
cosal oedema and varying degrees of broncho-
spasm, irrespective of the underlying immunolo-
gical process. To include all episodes of acute
airways obstruction in which wheeze is associated
with an apparent respiratory infection under the
same heading of ‘bronchiolitis’ or ‘wheeze associ-
ated viral infection’ is likely to hinder rather than
aid our understanding of these conditions.
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1.1 Differential Diagnosis

In the vast majority of infants admitted with the
clinical syndrome described above, the causative
organism will be RSV. Indeed, some argue that the
definition of bronchiolitis should be confined to
those with the typical clinical features and evi-
dence of RSV infection.[1! However, it is gener-
ally accepted that the same clinical picture can be
produced by other viruses including parainfluenza,
influenza, adeno- and rhinoviruses. If the illness is
severe, unusually prolonged or otherwise atypical
it is important to consider other primary diagnoses
or associated conditions that may be contributing
to the severity of the illness. These would include
cystic fibrosis, aspiration, congenital lung abnor-
malities, chlamydia infection, immunodeficien-
cies and congenital heart disease, all of which can
manifest with many of the features characteristic
of acute bronchiolitis.

2. Origins

As noted above, the vast majority of cases are
due to RSV. RSV causes annual epidemics!316:17]
of respiratory disease affecting individuals of all
ages.18191 Tt is this ability to infect large segments
of the population each winter that is probably the
principal reason for the annual influx of infants
with bronchiolitis. It is clear that despite recurrent
infections, adults develop only transient, partial
immunity following infection.[!81%] Consequently,
passively acquired protection in infants is gener-
ally poor. Most infants will be infected by the virus
during their first winter and almost all infants who
have lived through 2 annual outbreaks will have
been infected by the virus.[12] Of these, most will
only develop upper respiratory tract symptoms. A
much smaller number will develop mild lower re-
spiratory symptoms and only 1 to 2% will develop
moderate to severe bronchiolitis requiring admis-
sion.

Individuals are infected regularly throughout
life.['8 Consequently, enormous numbers are in-
fected each year. Despite more than 25 years of
research, it is still not known how the virus man-
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ages to be so successful. There are 2 major groups
of RSV, A and B, and these are subdivided into 6
and 3 subgroups, respectively.[?%21l During an epi-
demic, both groups A and B tend to co-circulatel?2]
and this heterogeneity may contribute to the annual
outbreaks. However, infection with a single strain
results in only partial protection against reinfection
with the same strain, and this is of short dura-
tion.[?3) Indeed, half of all adults infected with a
single strain will become reinfected within 2
months if rechallenged with the same strain.
Hence, the virus appears to have developed strate-
gies by which it prevents the induction of signifi-
cant protective immunity. It remains far from clear
how this is achieved but aspects of the virus host
interactions have been discussed in a number of
recent reviews.[12:24]

Factors that may be relevant are its ability to
infect macrophages and lymphocytes; impairment
of interferon production; the induction of inter-
leukin (IL)-1 inhibitors and suppression of intra-
cellular adhesion molecule-1 ICAM-1) and lym-
phocyte function—associated antigen-1 (LFA-1).
Recent work has suggested that infected macro-
phages do indeed produce interferon-c. (IFNo),
and that it is this that has a suppressive effect on T
cell proliferation (M. Preston, personal communi-
cation). Which, if any, of these proves to be central
to the immunosuppression is unclear.

Equally puzzling is why a small proportion of
infants infected: with the virus should develop
acute bronchiolitis. More than 20 years ago work-
ers proposed that specific immunopathological
mechanisms were operating in those infants with
acute bronchiolitis.[>! A number of hypotheses
have been advanced since then.'224] These have
included that it was caused by an immune-complex
process; that it was due to relative deficiency of
passively acquired IgGs; that an RS V-specific IgE
response was implicated, and that excessive cyto-
toxic T cell activity or excessive CD4+ T cell ac-
tivity is responsible. There is, however, little evi-
dence that the immunological process in the
airways of infants with acute bronchiolitis is dif-
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ferent from that in the airways of those with upper
respiratory tract symptoms only.

It is quite possible that extension of inflamma-
tion from the upper to the lower respiratory tract is
either a matter of chance or reflects relatively lower
levels of protection. Postmortem examination of a
small number of infants dying due to RSV infection
showed mononuclear cell infiltrates.[26] However,
recent work suggests that the dominant inflamma-
tory cell in the airways during all types of RSV
infection is the neutrophil and that it is this cell,
rather than lymphocytes or mast cells, that is prob-
ably responsible for much of the pathology associ-
ated with this condition.[?7-28]

Neutrophils have previously been implicated in
the causation of symptoms in rthinovirus upper re-
spiratory tract infections.!?” These cells release po-
tent stimuli for mucus secretion and will damage
respiratory epithelium, so contributing to mucosal
oedema and exudation into the airways. The poor
response of neutrophils to chemotactic factors in
the first month of 1ife3%31] may explain why
bronchiolitis is rare in this age group. RSV infec-
tions do occur in these very young infants and can
be severe or even fatal,!32] but more often the infec-
tion is subclinical, results in nonspecific symptoms
or causes apnoea.!32-3]

3. Assessment

At present there is no way of predicting which
infants presenting with an upper respiratory tract
infection will progress to acute bronchiolitis. How-
ever, there are certain groups of children at risk of
severe disease should they develop bronchiolitis.
In previously healthy infants, the peak incidence of
admissions is in those aged 1 to 4 months.[3637]
This is probably due to the low incidence of the
condition in younger infants and relatively mild
disease in older children, possibly due to growth in
the airways. For those admitted to hospital, the se-
verity as judged by the degree of hypoxia,!38] dura-
tion of admission®33%! and the need for ventila-
tion[3840.41] i5 increased in younger and smaller
infants.
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Certain infants are at increased risk of severe
disease which may lead to respiratory failure re-
quiring ventilatory support and, in a small propor-
tion, death. These include those with congenital
cardiac disease, particularly those with pulmonary
hypertension, chronic lung disease with oxygen de-
pendence, immunodeficiencies, cystic fibrosis and
those born prematurely.[4244]

During RSV respiratory infections, the 2 most
serious complications are respiratory failure and
apnoea. Apnoea is most common in the youngest
patients, those born preterm3+43451and those with
chronic lung disease.*’! Infants may present with
apnoeas and progress to bronchiolitis, show signs

_of bronchiolitis and develop apnoeas, or have ap-

noea as the sole sign of RSV infection. RSV infec-
tion has been implicated in a number of cases of
‘cot death’,[#6481 and its ability to precipitate ap-
noea may be relevant to this observation. A large
proportion of infants with RSV infection requiring
assisted ventilation do so because of severe recur-
rent apnoeas rather than respiratory failure.[*3! The
use of apnoea monitors is therefore important in
young infants, those born preterm and those with
pre-existing lung disease.

It is well recognised that the clinical assessment
of hypoxia is poor.[3%491 Perhaps the most reliable
clinical sign is agitation which, if not relieved by
supplemental oxygen, can contribute to exhaustion
and respiratory failure. Hypercapnia is uncommon
in all but the most severely affected infants?®*”! and
hence, with the widespread use of pulse oximetry,
blood gas monitoring is rarely required unless me-
chanical ventilation is being considered. Though
these monitors have certain limitations, they play
a central role in the assessment of hypoxia and sub-
sequent management of oxygen therapy. Two re-
cent studies found that an infant’s oxygen satura-
tion, as judged by pulse oximetry, was the best
objective predictor of disease severity.50->11

Decisions regarding hospital admission are
therefore based upon age, risk factors, clinical as-
sessment and oxygen saturation.

Drugs 49 (6) 1995
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4. Investigations

The most useful investigation is confirmation of
RSV or other respiratory viruses using immuno-
fluorescent antibody methods or enzyme-linked
immunoabsorbant assays (ELISA).[5231 Reliable
commercial kits are now readily available and
widely used. Nasopharyngeal aspirates generally
provide suitable samples containing a relatively
high yield of virus. A positive result is valuable in
supporting the diagnosis and in isolating infants
with the virus. However, it should be remembered
that all these methods require good quality sam-
ples, and a negative result does not exclude RSV
infection.

No other investigations are required routinely.
Chest x-rays are commonly requested, though
there is no evidence that they are of any value in
most infants admitted with this condition. The
chest radiograph typically shows evidence of hy-
perinflation and not infrequently demonstrates ev-
idence of collapse/consolidation, especially in the
right upper lobe. A recent study found no correla-
tion between the changes on chest x-ray and clini-
cal severity, leading the authors to suggest that this
investigation should be limited to those in whom
intensive care was being considered, in those who
deteriorate unexpectedly and in those with an un-
derlying cardiac or pulmonary disorder.!54

Because secondary bacterial infection is un-
common in RSV bronchiolitis,?3¢! patchy changes
on x-ray are not an indication to use antibiotics in
patients with a typical clinical picture and, hence,
x-rays seldom alter management.

Electrolyte disturbances are rare except in the
most severely ill babies, and there is no indication
for the routine assessment of serum electrolytes or
full blood counts.

5. Treatment

Careful monitoring and good supportive care
remain the cornerstones of management. For those
without an underlying immunodeficiency, RSV in-
fections are self-limiting, and management is
aimed at providing adequate support until the ill-
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ness resolves. Monitoring is principally directed
towards the detection of apnoea, hypoxia and ex-
haustion. Supportive care is directed at alleviating
hypoxia, providing adequate fluids and prevent-
ing exhaustion by relieving hypoxia and minimal
handling.

5.1 Oxygen

In the early 1960s, Reynolds and Cook noted
that ‘oxygen is vitally important in bronchiolitis
and there is little evidence that any other treatment
is useful’.[57) This is essentially true today. Hyp-
oxia due to ventilation/perfusion mismatching is
frequent!3®-8] though, as noted above, it is difficult
to detect clinically. 30 to 40% warmed and humid-
ified oxygen, delivered via a head box, is sufficient
to correct the hypoxia in most cases and rapidly
relieves the distress and agitation observed in hyp-
oxic infants.

5.2 Fluids

If uncorrected, the poor intake of fluid due to
the respiratory distress and cough can lead to de-
hydration. This tendency may be compounded by
vomiting associated with the bouts of coughing.
Hyponatraemia due to inappropriate antidiuretic
hormone secretion can occur,!®®! usually in the
sickest infants and, hence, it is sensible to restrict
fluids to about two-thirds of maintenance.

The route of administration varies between
units. Some argue that the risks and disadvantages
associated with nasogastric feeding are such that
any infant requiring supplemental oxygen requires
intravenous fluids. The potential problems include
increased work of breathing due to obstruction of
the upper airway, increased work of breathing due
to fluid within the stomach and an increased risk
of gastro-oesophageal reflux and aspiration.[60]
Other units find that those with mild to moderate
illness tolerate a nasogastric tube very well and
appear more comfortable with frequent small vol-
ume feeds.[®!) However, infants will occasionally
suddenly deteriorate, apparently due to aspiration
and, hence, intravenous fluids are recommended in
those more severely affected.

Drugs 49 (6) 1995
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5.3 Ribavirin

Ribavirin is a broad spectrum virustatic drug
first synthesised in 1972. Its exact mode of action
is unclear. Since the initial enthusiasm that greeted
its launch in 1986, concerns have been raised about
its cost, safety and efficacy. The drug is adminis-
tered as an aerosol generated by a small particle
aerosol generator (SPAG). The aerosol is usually
delivered into a head box for 12 to 18 hours a day,
though a recent small study has used higher doses
administered for 2 hours 3 times daily.[2] It can be
used in ventilator circuits though great care must
be taken to prevent valves blocking due to drug
crystallising out on them.[63]

Concerns regarding its safety in both treated in-
fants and those caring for them have been ex-
pressed since it was first used, but reported adverse
effects in patients and their carers are uncommon.
In infants, these have been mainly skin rashes and
mild bronchospasm.[%4] Ribavirin is apparently not
incorporated into host cell RNA or DNA, so the
potential for unexpected long term adverse effects
is believed to be low.

Though the quantities of ribavirin absorbed by
hospital personnel appear to be low, concerns re-
garding possible teratogenic effects have led some
units to use stringent precautions to prevent envi-
ronmental contamination.[%%] The risk to hospital
personnel appears low provided that simple pre-
cautions are taken to minimise exposure, and that
pregnant women are not exposed to the aero-
s0].[42.66]

More contentious is its role in the management
of infants with acute bronchiolitis. The results of
early studies led some authors to conclude that its
role in treating all but the mildest cases was estab-
lished beyond doubt, and that further studies would
be unethical.[6”] These studies did not, however,
show any impact on parameters such as duration of
stay or need for intubation, and they were heavily
criticised for a number of reasons.[%8-70 Six years
later there is still no convincing evidence that
ribavirin has any role in the treatment of the vast
majority of previously healthy infants.
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The American Academy of Pediatrics initially
recommended that the use of ribavirin should be
‘considered’ in those infants at high risk of severe
disease (such as those with cardiac disease, chronic
lung disease or cystic fibrosis, or those with an im-
munodeficiency), in severely ill infants or in pre-
mature infants.[*?] They have subsequently gone
further and recommended that it be used for all
hospitalised ‘at risk’ patients and in those who are
severely ill, which includes all those with satura-
tions of <90% (presumably in air).[’!] These rec-
ommendations have again been criticised, 2! and
there is still much controversy surrounding the use
of the drug for treating such patients. Many centres
in the UK and Australia would agree with these
criticisms and will rarely use ribavirin.

Alarge, prospective study using ribavirin early
in the course of RSV infections in patients with
pre-existing cardiac and respiratory disease con-
cluded that early ribavirin may help reduce
morbidity.”3] However, none of those in either the
active treatment or placebo groups required venti-
lation or died, a situation very different from that
quoted in historical studies.[”*! The authors com-
ment that ‘the early and aggressive medical support
and meticulous attention to oxygenation may also
have played an important role in decreasing the
overall morbidity’. The lack of a more impressive
effect may have been due to the fact that only a
small proportion of infants with RSV infections
develop severe bronchiolitis, while the study
treated all RSV infections.

Arecent retrospective analysis of RSV infection
in patients with congenital heart disease found
mortality to be very much lower than that reported
10 years ago, and concluded that this was attribut-
able to improvements in management and intensive
care rather than to any effect of introducing antivi-
ral therapy.[’5) Two other retrospective studies have
also found very much lower mortality in a range of
high risk gtoups than reported in previous stud-
ies.[344] Again, it appeared that improved support-
ive and intensive care was the major factor rather
than the introduction of antiviral therapy.

Drugs 49 (6) 1995
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The American Academy has also recommended
using ribavirin for ventilated infants.’!! Again,
there is no clear evidence to support this sugges-
tion.!”2! One study did show significantly shorter
duration of ventilation, supplementary oxygen and
hospital stay in those receiving ribavirin.[®! This
study has been criticised for using distilled water
as the placebo, and it has been suggested that this
contributed to the unusually long periods of venti-
lation observed in the placebo group.™3! Another
randomised study found no benefit from using
ribavirin to treat ventilated patients.[7”]

It would seem reasonable in light of the evi-
dence so far to consider using ribavirin in ex-
tremely ill infants as it may hasten the onset of
recovery, and have a lower threshold for its use in
those at high risk, particularly in those who are
immunosuppressed. However, a recent report sug-
gested that RSV infections persisted in a number
of immunodeficient patients despite ribavirin.[*3!
Good supportive care still remains the mainstay of
management for all infants.

5.4 Assisted Ventilation

Although the number of infants with acute
bronchiolitis requiring ventilation can be minim-
ised by good supportive care, a small proportion of
infants admitted to hospital may require ventila-
tion for either recurrent apnoea or respiratory fail-
ure. Indications for intubation vary from unit to
unit,[12:4043.78-81] byt in general infants are intu-
bated for either recurrent apnoea with significant
oxygen desaturations or respiratory failure with
persistent acidosis or hypoxia despite high oxygen
requirements. Rising carbon dioxide levels of
more than 7 to 8 kPa would be viewed by some as
an indication for intubation.[1243:801 Others would
tolerate significantly higher levels in the absence
of overt exhaustion, acidosis or uncorrected hyp-
oxia.[*081] Though high peak pressures are often
required, the minimum peak pressures required to
achieve acceptable oxygenation with an arterial pH
>7.28 should be used.3]

Permissive hypercapnia is preferred to aggres-
sive ventilation designed to normalise carbon di-
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oxide levels. Positive end expiratory pressure,
though frequently used, may be detrimental.[8?)
Slow rates with long expiratory times are generally
required in those with respiratory failure.[78.79-81]
Patients should be weaned from the ventilator as
rapidly as possible.

A number of infants who continued to deterio-
rate despite mechanical ventilation have been
treated with extracorporeal membrane oxygena-
tion (ECMO). Preliminary reports are encoura-
ging.!83] Continuous negative extrathoracic pres-
sure (CNEP) has recently been used for the
treatment of infants with severe bronchiolitis and
appears to be beneficial (M. Samuels, personal
communication). CNEP and intermittent negative
extrathoracic pressure (INEP) have also been used
for the management of infants with apnoea. The
role of both ECMO and negative pressure ventila-
tion is still to be clarified.

5.5 Antibiotics

Secondary bacterial infection appears uncom-
mon in infants with RSV bronchiolitis,43:55:56] and
antibiotics are rarely indicated even in those with
patchy changes suggesting pneumonia. The clini-
cal picture together with the rapid confirmation of
RSV infection provides reassurance in most mild
to moderately unwell infants. Indeed, in one large
prospective study, secondary bacterial infection
was more common in those given antibiotics than
in those who did not receive them. However, dual
infections with viruses, chlamydia and bacteria do
occur.136843851 1t ig therefore not unreasonable to
start antibiotics in those who are particularly ill or
in those with atypical features.

It is increasingly recognised that patients with
RSV infections can present with an apparent
septicaemia illness.[80-86.87] Antibiotics are given to
infants presenting with this type of illness and to
those presenting with apnoea. It is also important
to bear in mind that coincidental infections outside
the respiratory tract do occur.[%6]
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5.6 Bronchodilators

One of the biggest areas for contention in the
management of acute bronchiolitis is in the role of
bronchodilators. This largely stems from differ-
ences in defining the condition. Clinicians who use
the label of acute bronchiolitis as defined in this
article find no evidence to support the use of P,-
adrenoceptor agonists in this illness.[6:38-99] Several
studies have failed to show any benefit from the use
of B,-agonists,[®1-92 while their use may sometimes
have a detrimental effects.[*94] Similarly, there is
no convincing evidence that other bronchodilators
such as theophylline®>! and ipratropium bro-
midel®7:98] are beneficial. These findings are pet-
haps not surprising in view of the marked mucus
production and mucosal inflammation that are con-
tributing to the airways obstruction.

North American and some European authorities
frequently argue that there is little doubt that bron-
chodilators are effective in some patients with
bronchiolitis,['2l and sympathomimetic agents and
theophylline are used extensively.®7-%°1 However,
most of the studies advanced to support this posi-
tion used the broader definition of bronchiolitis
which includes all wheezy infants.[100-1041 Thege
studies generally include many children consider-
ably older than 6 months of age, while it is in this
younger age group that those most acutely unwell
with acute bronchiolitis are seen. Even using this
wider definition, the efficacy of bronchodilators in
infants is still debated.!1951 In older infants in whom
it may be difficult to distinguish ‘bronchiolitis’ and
viral-induced wheeze, a trial of bronchodilators is
reasonable, but such infants should receive supple-
mentary oxygen and close monitoring because of
the potential for exacerbating ventilation/perfusion
mismatching.

5.7 Other Therapies

There is no evidence that ‘mist therapy’, corti-
costeroids[196-109] or physiotherapy!!'% have any
role in the treatment of acute bronchiolitis. Indeed,
the excessive handling associated with physiother-
apy can be detrimental.[110]
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The use of intravenous immunoglobulin in a
single study has produced results similar to those
obtained when using ribavirin in that treated pa-
tients appeared to have a more rapid improvement
in oxygenation with a small effect on viral shed-
ding, but it did not reduce the period of hospitalisa-
tion.'!1] A further study is under way assessing the
role of purified human immunoglobulin with high
titres of anti-RSV neutralising antibodies.11?!

RSV is said to be both a poor inducer of IFN and
to be sensitive to its effects. It was hoped that ad-
ministration of IFNa would be of benefit in infants
with bronchiolitis. However, a clinical trial found
no significant benefit when it was used to treat in-
fants with bronchiolitis.[113]

6. Prevention

Prevention of acute RSV bronchiolitis remains
a major objective for healthcare in the 1990s. As
yet, the only effective measures available are those
designed to prevent nosocomial spread within pae-
diatric wards.

6.1 Cross-Infection

It has been known for many years that the virus
rapidly spreads through infants on paediatric wards
if precautions are not taken,['1%115] and fatalities
among infants acquiring the virus while they are
inpatients are well recorded.[7*] Inhalation of small
droplet aerosols generated by coughing and sneez-
ing does not appear to be an important method of
transmission. Infection of staff is common through
self-inoculation of virus from hands into eyes or
the nose!!1%] and, indeed, infection in members of
staff appears to be a major source of nosocomial
spread.

The virus is transmitted to infants on the hands
of attendant staff or relatives, so simply isolating
infants is inadequate in preventing spread. Careful
attention to hand washing(117-118] appears to be the
most important aspect in the prevention of cross-
infection as it will help to reduce both self-inocu-
lation of staff and transmission of virus directly to
other patients. More extensive precautions have
been advocated by some authors who argue that

Drugs 49 (6) 1995



Origins and Optimal Management of Bronchiolitis

isolation and hand washing are ineffective. These
include the use of gowns, gloves and even gog-
gles.[119-123] Most of these measures will serve
principally to reduce the infection rate among staff
and so prevent their passing it on to children, but
they will also heighten appreciation of the need for
infection control measures.

During epidemics it is important to devise strat-
egies designed specifically to avoid spread to inpa-
tients at highest risk.

6.2 Vaccines

For more than 20 years, much effort has been
devoted to producing a vaccine able to prevent
much of the respiratory morbidity associated with
RSV bronchiolitis. In the 1960s, trials of a formalin-
inactivated alum-precipitated vaccine produced
alarming results in that not only did the vaccine fail
to protect infants but there was also excess morbid-
ity and mortality in the immunised children when
they subsequently were infected with the vi-
rus.[124125] This adverse response has yet to be
fully explained.

To date, the use of live attenuated virus and tem-
perature-sensitive strains has not provided ade-
quate protection, though there are still hopes that
this approach may prove successful. Recent re-
search has included efforts to produce subunit
vaccines and the development of recombinant vac-
cinia and adeno viruses expressing RSV glycopro-
teins.[112] Such vaccines are being used experimen-
tally in animals, and subunit vaccines have been
used in young children,'1?! though it is unlikely
that they will be used in infants in the near future.
One possible alternative strategy is to immunise
mothers to overcome the suppressive effect of pas-
sively acquired antibodies on the response by in-
fants to vaccines. It is quite possible that effective
prevention will not prove possible until we better
understand the viral-host interaction.

6.3 Specific Immunoglobulin

A recent multicentre trial appeared to show in-
travenous immunoglobulin containing high titres
of RSV-specific antibodies protected high risk in-
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fants from significant lower respiratory tract infec-
tion.l126] This was greeted by some as the much
needed breakthrough in prevention of severe dis-
ease in at-risk groups.!'?”] However, shortly after-
wards, the Blood Products Advisory Committee of
the American Food and Drug Administration
(FDA) recommended that the product should not
be granted a licence. Criticisms of the trial have
included problems with randomisation, failure to
follow up all the children enrolled and concerns
regarding 6 deaths in the active treatment groups
compared with none in the placebo group.!128l
Though these infants did not die from RSV infec-
tion and there was no obvious link between treat-
ment and death, concerns regarding these deaths
contributed to caution regarding the possible role
of this product. The future, if any, of this approach
to the prevention of serious RSV illness in at-risk
infants remains to be determined.

A related approach has been to use monoclonal
antibodies directed against the relatively con-
served F protein. Animal experiments have been
encouraging, and studies in infants are being con-
sidered.

7. Conclusions

The prevention of acute RSV bronchiolitis in
infancy remains a major challenge. The morbidity
associated with this condition is considerable, and
the financial strains placed on health services is
enormous. With improved supportive care, the
mortality is now low even in at-risk groups, but the
condition still poses a major threat to the health of
infants with underlying disease. The basis of treat-
ment remains good supportive care. Antiviral ther-
apy may have a role in a small group of at-risk
patients. This condition is likely to challenge cli-
nicians for some time to come.
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