Editorials

Renato T Stein,1 Fernando D Martinez2
During the past two decades, a large
number of studies have addressed the
association of viral respiratory events in
early life and the subsequent development
of recurrent wheezing and asthma later in
life.1e4 Investigations performed both in
animal models and in humans have
provided new insights into potential
pathogenetic mechanisms discernible
during acute and convalescent stages of
viral events and their potential association
with the long-term consequences of these
events.5 6 Retrospective analysis of clinical
trials has suggested that the use of antirespiratory syncytial virus (RSV) antibodies may decrease the incidence of
subsequent asthma-like symptoms,7 but
prospective data are lacking.
The strongest data for the association
between early RSV events and asthma
comes from longitudinal studies. The
Tucson Children’s Respiratory Study was
based on a healthy and representative
population, and its results, if not automatically applicable to all communities
given the peculiarities of the Arizona
desert, have been replicated in other
population-based studies. The main ﬁndings from the Tucson study indicated that
RSV, independent of other known risk
factors for asthma, was signiﬁcantly
associated with recurrent wheeze in the
ﬁrst decade of life.1 The results of a larger
birth cohort, also population based, the
ALSPAC study from Bristol points in the
same direction as the Tucson study: children with a RSV bronchiolitis admission
in the ﬁrst year of life were more likely to
have asthma at age 7 years, compared
with controls and there was no relation
with RSV infection and the development
of atopy at this age.8 The issue of
a possible relation between early life RSV
bronchiolitis and the later development of
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atopy has been entertained by a series of
studies, and the disparities of ﬁndings
seem to be related to the methodology
used in selecting the subjects.
A major strength of these two abovementioned birth cohort studies is that
they are population based, and are
powered adequately enough to study
asthma and atopy as main outcomes, in
a scenario in which a great number of
other independent risk factors were also
ascertained. Valuable information comes
from a subset of children in the Tucson
study who had infant lung function
testing before any viral event was
detected; these children were more likely
to wheeze with lower respiratory illnesses
if they had lower lung function values as
measured by maximal expiratory ﬂow at
functional residual capacity [V9 maxFRC].9
Infant lung function data were not evaluated in relation to severe bronchiolitis or
RSV bronchiolitis in the Tucson study, but
this was done in birth cohort from Perth,
in which 253 healthy infants were
followed from birth and had lung function
measured at 1, 6 and 12 months of life.
Similarly to the Tucson ﬁndings, infants in
Perth who had bronchiolitis were in the
lowest quartile for premorbid lung function values.10 When this cohort was
re-evaluated years later, children with
bronchiolitis were shown to be at an
increased risk of wheezing and, more
interestingly, their expiratory ﬂows at age
11 years
were
signiﬁcantly
lower
compared with the rest of the cohort, and
these levels tracked with the lower expiratory ﬂows observed in the ﬁrst months
of life.11 These ﬁndings indicate that
premorbid lung function predicts low lung
function that may not (at least not
signiﬁcantly) be affected by the acute viral
bronchiolitis event.
In this issue of Thorax, Sigurs and
collaborators12 (see page 1045) offer new
insights into mechanisms relating early
life severe viral bronchiolitis and later
asthma. These investigators revisit their
cohort, for which almost 18 years ago
they originally enrolled two groups of
children: one admitted to hospital and
diagnosed with severe RSV bronchiolitis
and another consisting of healthy

controls. A series of previous publications
by the same group has established not
only that children in the bronchiolitis
group were at greater risk of subsequent
wheeze in later years, when compared
with healthy controls, but that they were
also at greater risk of atopy. This latter
ﬁnding has not been conﬁrmed by most
other studies, perhaps due to speciﬁc
characteristics of the Swedish population,
or a bias that might have been introduced
in the selection of cases and controls at
the beginning of the study.13
In the current study, Sigurs and
colleagues12 conﬁrm their earlier ﬁndings
now at age 18 years, indicating, as the
long-term prospective studies mentioned
previously, that the combination of RSV
bronchiolitis and early sensitisation is
a major risk factor for persistent wheeze.
They also report that children with RSV
bronchiolitis, independently of asthma at
age 18 years, but not the asthmatic
controls, had lower levels of lung function,
thus suggesting that severe RSV may
directly affect lung development. It is
worth mentioning again that the main
limitation of these conclusions is that no
premorbid data are available for these
children. The observation that small
airway dysfunction, as measured by the
lung clearance index, at age 18 years was
associated with current asthma, enhanced
airway responsiveness, and Fraction of
exhaled nitric oxide (FeNO) but not with
bronchiolitis points to the need for sensitive measures of small airways function
and markers of inﬂammation to detect
changes in children with milder disease.
All these conclusions are based on the
evaluation of a small number of subjects
(after stratiﬁcation for subgroups), with
functional differences that may not mean
much clinically. More data are needed,
especially considering that the lung clearance index is a new method with some
limitations, especially when used on the
evaluation of children with asthma.14
Recent twin studies further support the
idea of a shared heritability between
asthma and RSV bronchiolitis. Using
a large registry of twins in Denmark and
sophisticated
statistical
modelling,
Thomsen and coworkers15 concluded that
severe RSV bronchiolitis is an early indicator of a shared genetic predisposition for
asthma, and not that asthma is the
consequence of having had RSV bronchiolitis. We take a step further to suggest
that, for most children presenting with
severe RSV bronchiolitis, the most
frequent risk factor is premorbid low lung
function and that, in the absence of
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infection in early life and subsequent
persistent asthma.23
Observational studies such as those by
Sigurs and coworkers12 that evaluate
functional and molecular mechanisms
associated with long-term outcomes of
RSV bronchiolitis can offer valuable
insights. However, the ﬁnal word on the
role (or lack thereof) of RSV in the inception of childhood asthma can only come
from randomised, placebo-controlled clinical trials in which the prevention of
RSVelower respiratory illness is shown to
be associated with the decreased incidence
of subsequent asthma. The time to
conduct such trials is now.
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a predisposition for asthma, most of these
children do not go on to develop the
disease. The association with asthma is
observed for a subgroup of children in
whom the persistence of asthma-like
symptoms after RSV is due to genetically
determined alterations in airway and
immune responses that predisposes them
to having both RSV and asthma.
What these alterations may be is still
unknown, but an atopic predisposition
seems to play a major role. In studies in
which the population was selected based
on a family history of asthma or allergies,
such as the COAST cohort,16 respiratory
illnesses in the ﬁrst years of life in which
RSV was isolated and, to a greater extent,
those in which human rhinovirus was
identiﬁed, were associated with asthma
later in life. It is plausible to speculate
that whenever an atopic predisposition is
present, respiratory viruses can trigger an
atopy-dependent cascade of immunoinﬂammatory events in the airways.17
However, atopy does not seem to be the
whole story. It was recently shown that,
even during the preschool years and
independent of atopy, children with
recurrent wheezing show evidence of
airway wall remodelling that is not clearly
distinguishable from that of classic
asthma.18 These ﬁndings suggest that the
factors that determine the deﬁcits in
airway growth observed in chronic
asthma may predate any evidence of
allergic sensitisation. Reduced interferon
gamma production of stimulated mononuclear cells was identiﬁed in infants,
before any wheezingelower respiratory
illness, as a signiﬁcant risk factor for
subsequent wheezing into the school
years.19 Deﬁcits in interferon types I and
III responses by airway-derived cells have
been reported in adults with asthma20 21
and in children with asthma with spirometric evidence of airﬂow limitation.22 It
is thus possible that the dysregulation of
innate immune airway responses may
be the connecting link between viral

