Editorial

Food allergen sensitization as a determinant of disturbed
airway function in young infants: First step on the path to

persistent asthma?
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Increasing evidence supports the broad hypothesis that de-
rangements in airway function early in life precede the full
phenotypic expression of childhood asthma. In this issue of the
Journal, Tepper et al' present the results of a novel study that ex-
amines the association between early-life sensitization to milk
and egg allergens with abnormal airway function and expired
nitric oxide concentration (FeNO) in a sample of infants with
eczema but no respiratory symptoms. They found that infants
sensitized to egg or milk allergens had relatively lower forced
expiratory flows and heightened airway responsiveness to metha-
choline compared with age-similar controls without demonstra-
ble food sensitization. Interestingly, the magnitude of FeNO
correlated with the serum total IgE concentration, but not as
well with variables of airway function. This study is important
in that it links atopic sensitization in the first year of life with ab-
errant airway function, and supports the potential importance of
early-life sensitization to foods as a “priming event” leading to
established asthma. Furthermore, the study uniquely explores
the relationship between atopic status, as determined by serum to-
tal IgE and a panel of RAST tests, with FeNO, lung function, and
airway responsiveness in young, asymptomatic infants.

The results of Tepper et al,' while original, must be interpreted
with caution because the determinants of lung function early in
life are subject to a complex interaction of genomic, sociocultural,
and environmental factors. For example, infants of atopic parents
studied before 6 months of age have abnormal lower airway func-
tion.” Tepper et al' did control their analysis for parental atopy,
and the association between food sensitization and disturbed air-
way function remained significant. Other risk factors, including
gastroesophageal reflux, exposure to respiratory viruses, antibiotic
treatment,” and urban air pollution, are also likely determinants of
lung development and function. Certainly the entity nonatopic
asthma can be recognized in school-age children, with an incep-
tion phase not readily attributed to atopic mechanisms.* Nonethe-
less, this and other studies of similar design suggest that various
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early-life events, including sensitization to food allergens, consti-
tute a stimulus that affects the functional properties of the airways.
If modified or amplified by later exposures, including viral respi-
ratory infections, this early stimulus may result in permanent alter-
ations and thereby establish a foundation for lifelong asthma.’
Nitric oxide is a reactive molecule formed from arginine by the
activation of inducible nitric oxide synthase in the respiratory
epithelium in response to inflammatory cytokines.® The level of
nitric oxide in expired breath has been widely touted as a useful
biomarker of inflammation in the diagnosis and management of
asthma.” In young infants, FeNO is influenced by several factors,
including sex, maternal caffeine consumption, and prenatal and
postnatal tobacco smoke exposure, and is strongly modified by
maternal atopy.g'lO In recent studies, FeNO levels distinguished
asthma phenotypes in preschool children with respiratory symp-
toms,'! and in children of comparable age with asthma, FeNO
levels decreased from baseline in response to treatment with ei-
ther fluticasone or montelukast.'>'> In the current study, FeNO
correlated significantly with serum total IgE concentration but
not forced expiratory flows or airway responsiveness. This result
suggests that mechanisms driving atopic sensitization may be
unique from those affecting the functional properties of the air-
ways. A more likely explanation is that many processes, including
but apart from atopic sensitization, may affect early-life airway
function. A relatively strong relationship between FeNO and ex-
piratory flows as well as airway responsiveness to methacholine
has been established in adults and children with known asthma.
The study by Tepper et al' uses an observational cross-sectional
design. Therefore, the results, although important, support asso-
ciative relationships and not definite causality. The latter would
require a controlled clinical trial with an intervention to impede
the onset of food sensitization in at-risk infants and would also
involve longitudinal measurements of asthma symptoms, atopy,
FeNO, and airway function. Because measurements of lung func-
tion and FeNO are relatively difficult in young infants, repeated
measurements may not be feasible. The sample in the current
study was restricted to infants with eczema and thus may not be
applicable to infants without eczema. Additional long-term clin-
ical studies controlled for genomic factors as well as a wide range
of exposures will be necessary to understand further the relation-
ship between prenatal and postnatal atopic sensitization and the
establishment of the asthma phenotype in young children.
Although the study by Tepper et al' addresses a theoretical hy-
pothesis, it also has practical implications for the care of wheezy
infants. The wheezing infant continues to be a difficult yet com-
mon challenge to clinicians. A major conundrum is whether to
subject the stable wheezy infant who presents for general evalua-
tion to treatment with corticosteroids. On the basis of the results
of Tepper et al,' it is reasonable for clinicians to at least consider
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atopic mechanisms in wheezy infants while also considering the
plethora of other factors associated with wheezing in the very
young. This assumes that the decrease in expiratory flows and
increase in airway responsiveness described by Tepper et al' in
food-sensitized infants lead to symptomatic wheezing. Certainly
in wheezy infants with measureable atopic sensitization who pre-
sent in clinical practice, treatment with not only bronchodilators
but also a carefully monitored therapeutic trial of an anti-inflam-
matory medication such as a corticosteroid or montelukast is rea-
sonable. Ideally future studies will clarify the value of exhaled
nitric oxide testing in this setting as well, thereby improving
both diagnosis and treatment of asthma early in life.
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