
Deciphering clinical phenotypes in
acute viral lower respiratory tract
infection: Bronchiolitis is not an island
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Bronchiolitis is an internationally recog-
nised diagnosis that is commonly applied to
children across healthcare systems. In the
UK, 2% of all infants are admitted to paedi-
atric hospitals each year with a diagnosis of
bronchiolitis, typically over 6–8 weeks
winter peak period. Globally, bronchiolitis
is just as common though seasons are more
diffuse and variable in tropical climates. For
such a common disease, there remain sig-
nificant gaps in our understanding of its
pathophysiology and also its inter-
relationship with other common lower
respiratory tract disease in young children.
This lack of data is now restraining progress
in the development of management and
therapeutics for the preschool age group
who are most affected by lower respiratory
tract disease (both for infections, ie, respira-
tory syncytial virus (RSV) and for the
response to infection, ie, wheeze pheno-
types). So the study by Dumas et al in
Thorax is welcome, as they attempt to strat-
ify subgroups of patients with a clinical
diagnosis of bronchiolitis.1

Yet, despite being a common condition
in young children, it has proven challen-
ging to develop an international consensus
on what precisely defines bronchiolitis
from a clinical perspective and how this
differs from other common lower respira-
tory conditions. Most paediatricians con-
sider that they would instantly recognise a
case, but agreement may be less consistent
when clinicians are less experienced, chil-
dren are older, have clinical risk factors or
present outside the peak RSV season. In
many ways this reflects gaps in our current
knowledge about lower respiratory tract
disease in young children, as the diagnosis
of bronchiolitis is intended to be the clin-
ical representation of typical histological
features within the bronchioles of those
affected: oedematous bronchioles filled
with necrotic epithelium and neutrophils,
bound together by mucous.2 As a

histological review of only the most severe
cases of bronchiolitis (resulting in death)
have informed this understanding, we do
not have a comprehensive overview of the
range of pathologies associated with the
wider spectrum of clinical symptoms and
age ranges where a clinical diagnosis of
bronchiolitis may be given.
In the study by Dumas et al, children

were included if they were given a diagnosis
of bronchiolitis by a physician in a secondary
care setting in the USA and Finland. This
large study used a clustering methodology
novel to bronchiolitis research. However,
the diagnosis of bronchiolitis is considered
inconsistent across and within healthcare set-
tings and, despite the use of study protocols,
this may have influenced the ability of the
study to adequately describe subgroups in
order to assess the generalisability of the
findings to other settings. We cannot be sure
that a child with the same signs and symp-
toms arriving at an emergency department
being seen by a different doctor or in differ-
ent study centres would be labelled as bron-
chiolitis as opposed to another diagnosis
consistent with a lower respiratory tract
infection, leading to incomplete or inconsist-
ent acquisition of cases.
Internationally, bronchiolitis guidelines

have struggled for many years to configure
a set of clinical symptoms and signs to a
specific unifying diagnosis of bronchio-
litis, with a low probability for alternative
diagnoses. Five guidelines have been pub-
lished in English since 2010 with each
providing clinical features considered to
define bronchiolitis (South Africa,3

Canada,4 USA,5 UK6 and Finland7). These
show significant variation for example, in
terms of the targeted age group and spe-
cific symptoms and clinical signs:

▸ Age: In the USA and Canada, guidelines
limit the diagnosis to 0–2 years of age,
while the South African and UK guide-
lines recognise the predominance in
infants and note the potential for cases
across preschool age ranges, especially
in those considered at high risk, and so
make no limit on age. In the Finnish
guideline, bronchiolitis is considered
predominantly under 6 months of age.

▸ Symptoms: All guidelines recognise
coryza and cough as phenotypical of

bronchiolitis, but these symptoms occur
up to 10 times per year in young children
and so poorly differentiate bronchiolitis
from other respiratory infections.

▸ Clinical signs: All guidelines consider
signs of lower respiratory tract infection
(tachypnoea, chest retractions and
wheezing) to be important; crackles on
auscultation is also noted as an optional
finding in guidelines from Canada, UK
and Finland but these clinical signs are
also common to other clinical pheno-
types in this age range—virus-induced
wheeze and viral pneumonia. In the
Finnish guideline, the presence of
wheeze in those aged over 1 year is con-
sidered to denote a diagnosis of ‘wheezy
bronchitis’, particularly when associated
with rhinovirus (whereas, in the UK,
‘viral induced wheeze’ and in the USA,
‘bronchiolitis’ would be more commonly
used diagnostic terms used at this age).
But it is not just between nations where

discrepancies lie—across the UK, there is
significant variation—both in primary and
secondary care settings. In the UK, an ana-
lysis of primary care databases reported that
a specific diagnosis of bronchiolitis was
given in just 58–65 per 1000 children, but
that this number increased threefold to 204
per 1000 when a broader definition was
used to reflect lower respiratory tract infec-
tion consistent with a diagnosis of bronchio-
litis.8 9 Similar, but smaller, studies from
Spain and Bangladesh also suggest that the
diagnostic term of ‘bronchiolitis’ in children
with viral lower respiratory tract infection is
more common in secondary care settings
where there is paediatric experience.10 11 In
the UK, the rates of secondary care admis-
sions coded as bronchiolitis vary up to five-
fold across hospitals in different health
regions.12 With pressure on paediatric
inpatient services, admissions to hospital
with bronchiolitis are typically reserved for
those who are hypoxaemic or have inad-
equate feeding and so it is likely that much
of this variation in admission rates repre-
sents differentially coded diagnoses for the
same clinical symptoms across UK hospitals.

So imprecise are the definitions for bron-
chiolitis with so much overlap of clinical
features with related common clinical con-
ditions in the preschool years that children
with the same clinical condition seem likely
to receive different diagnostic labels
depending on factors associated with the
doctor, hospital and country where the chil-
dren are assessed. If diagnostic labelling of
bronchiolitis can be so inconsistent, then is
the diagnostic term of ‘bronchiolitis’
helpful or, as we are unclear about the
range of pathophysiology across pheno-
types, should we assign these symptoms in
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purely descriptive term such as ‘viral acute
lower respiratory tract infection’?

Before the advent of PCR virus diagnos-
tics, there was a perceived advantage to
provide a diagnosis of bronchiolitis, as it
inferred viral origin. The range of viruses
that can now be identified by PCR testing
with very high detection rates has now
enabled much greater confidence in the
diagnosis of a viral aetiology of lower
respiratory tract infections, where clinical
signs can be similar to those of bacterial
pneumonia.13 With this, a clinical label of
bronchiolitis is possibly less necessary than
previously when such viral diagnostics
were not available or not so widely
applied. With increasing concern about
antimicrobial resistance, as a major public
health concern, the application of the term
‘viral lower respiratory tract infection’ may
help encourage restriction of the use of
antibiotics to only those who have add-
itional clinical features (eg, persisting fever
and/or focal crepitations) consistent with
bacterial superadded infection. Viral diag-
nostics are enhancing our understanding of
the role of virus infections across symptom
profiles and different age ranges, in par-
ticular in relation to viral co-infections.14

Acute viral lower respiratory tract infec-
tion in young children results in general
symptoms of viral respiratory tract infec-
tion (coryza and cough) and lower respira-
tory tract signs (increased work of
breathing, fast breathing, wheeze, crackles)
in association with an identified viral infec-
tion. In many circumstances acute viral
lower respiratory tract infection is already
used as the main diagnostic term. At a
global level, the most commonly used clin-
ical guidelines are for first-line health
workers and contained in the WHO
Integrated Management of Childhood
Illness (IMCI) approach (http://www.who.
int/maternal_child_adolescent/documents/
IMCI_chartbooklet/en/). For children pre-
senting with respiratory symptoms, IMCI
trains health workers to identify young
children with clinical ‘pneumonia’ who
require antibiotic treatment at home or
hospital admission for antibiotic treatment,
oxygen therapy and supportive care.
Clinical pneumonia is a mixed bag of clin-
ical conditions. The IMCI guidelines are
targeted at first-level health workers and,
therefore, do not attempt to distinguish
between pneumonia and bronchiolitis.
This is in part due to problems of poor dis-
crimination noted above and in part due to
the low levels of understanding of the term
‘bronchiolitis’ by most child health
workers globally. For estimates of disease
burden,15 ‘viral lower respiratory tract

infection’ has been a more effective term
to capture disease in young children (since
the term ‘bronchiolitis’ is not widely used
in low-income and middle-income country
studies). In the development of new thera-
peutics for RSV, various protocols (includ-
ing candidate case definitions developed
by WHO for RSV vaccine trials) have not
required a diagnosis of ‘bronchiolitis’ and
have rather used the term ‘lower respira-
tory tract infection with proven RSV
infection’.16 17 This has removed the
requirement for clinicians to independ-
ently gauge whether common symptoms
fit within the constrained diagnosis of
bronchiolitis and tests whether treatment
of the infecting agent will affect disease
course regardless of the diagnostic label.
We consider that such evaluations are
appropriate and will better benefit patients
than restricting the intervention and
licence to a limited clinical diagnosis.
With fewer effective management and

treatment options for lower respiratory
tract symptoms in preschool children than
in any other age group, there is an urgent
need to build a strong evidence base on
which to base future recommendations.
This lack of evidence is apparent in the
difficulties encountered by clinical guide-
lines, that struggle to be inclusive for chil-
dren over 6 months of age with
‘bronchiolitis’ and equally for children
below 5 years of age with ‘asthma’.
Pigeonholing diagnoses in this age group
as square pegs into round holes is not
helping in elucidating and evolving our
understanding of the pathophysiology of
disease and in identifying effective biomar-
kers of lower respiratory tract infection for
those most commonly affected—children
under 5 years of age. For a true evaluation,
larger studies that are unconstrained by
current diagnostic labelling are warranted.
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