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To the Editor:
The correspondence from Amaral1 raises important metho-

dological issues associated with metabolomic studies of asthma.
Although such studies might identify novel pathways for drug
discovery, a primary challenge that remains in the field is the
curation of the metabolome because most of the chemicals
detected by using high-resolution metabolomics are presently
uncharacterized. To this point, we believe there is a critical
need for a reference database of high-resolution metabolomic
data for healthy subjects. However, there is no consensus on
how a healthy control subject should be defined. Given the degree
of variability present within a nonasthmatic population, we
believe that ‘‘not having asthma’’ would not be sufficient
for such a purpose because issues of confounding related to
multimorbidity, the exposome, the genome, and the proteome
would ultimately remain.

For these reasons and others, our metabolomic study of
severe asthma2 did not seek to identify biomarkers of asthma
susceptibility but rather to identify biomarkers of asthma severity.
Although the former approach implies a case versus control
design, the latter approach instead was selected and was therefore
limited to an asthma-only population. We believe this approach
minimizes some confounding by medication exposure, allergic
sensitization, and other factors relevant to the asthma medical
history (including genetics). However, despite our best attempts,
there are remaining sources of confounding, as recognized by
Amaral,1 that cannot be fully addressed with an observational
study design. Therefore we can only hope that our preliminary
findings will lay critical groundwork for future studies. Studies
incorporating a variety of ‘‘-omics’’ (ie, systems biology
approaches) are of greatest need if we intend to truly advance
the understanding and treatment of asthma. However, such studies
will remain challenging and perhaps be nonreproducible unless
the issue associated with the identification and characterization
of healthy control populations is solved.

How might investigators in the metabolomics community
identify and characterize healthy control subjects? We believe
the solution to this challenge might rest with children. The
literature on multimorbidity3 demonstrates that most children are
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in a predisease state and, furthermore, that they are in a state
of premultimorbidity. Sampling of blood, urine, breath, and
other noninvasive biospecimens from a very large number
(ie, thousands) of children might help to unravel the metabolome
in a state of health, which could then be compared with states of
disease and, eventually, multimorbidity. Implicit in this notion is
the need for integrated, phenotypic-intensive biospecimen repos-
itories with publicly accessible databases, perhaps similar to what
is currently present for genomic research. As pediatric researchers
who routinely struggle with methodological research issues and
knowledge gaps in childhood asthma,4 a collaborative pediatric
approach would be of great interest. Given that most studies of
asthma are conducted in adults and the findings are then extrapo-
lated to children,4 a large pediatric research initiative, such as this
one, would be a refreshing change of pace as we seek to enhance
understanding of the asthma spectrum across the age span.
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