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Filaggrin variants confer susceptibility to
asthma

To the Editor:
We read with interest the recent article by Rogers et al,1 ‘‘Fil-

aggrin mutations confer susceptibility to atopic dermatitis (AD)
but not to asthma.’’ Although this publication adds to the data
on filaggrin (FLG) mutations in atopic disease, we have some
concerns regarding the core conclusions asserted in this article’s
negative title. Data exist to support a role for FLG as a suscepti-
bility gene for asthma; the data presented by Rogers et al1 do
not contradict this evidence.

Although filaggrin (FLG) mutations confer the strongest
known genetic risk of atopic dermatitis (eczema), a widely repli-
cated association,2,3 the association of FLG mutations with
asthma ascertained per se (both with and without eczema) has
been formally studied in only 2 publications to date.4,5 These
studies were not post hoc with respect to asthma as asserted by
Rogers et al.1 Initially we examined 604 children from the Dun-
dee BREATHE cohort, included because of a physician diagnosis
of asthma, not a diagnosis of previous eczema.5 In this cohort we
reported an overall odds ratio for all asthma of 1.8 (95% CI, 1.3-
2.5; P 5 .0002).5 This risk was entirely limited to patients with
previous eczema; the odds ratio for asthma plus eczema was 3.3
(95% CI, 2.0-5.6; P 5 .000004).

Marenholz et al4 studied 871 individuals ascertained from a
longitudinal population-based cohort, the Multicenter Allergy
Study, a detailed study that records all atopic manifestations
and that was not limited to or directed toward eczema. Marenholz
et al4 confirmed our initial findings of an association with the
asthma plus eczema phenotype with a striking odds ratio of 6.21
(95% CI, 2.6-14.8; P 5 5.4 3 1028), and analysis of the combined
asthma (with and without eczema) from the data presented in this
study reveals an overall odds ratio for asthma of 3.611 (95% CI,
1.79-7.3; P 5 .0005; n 5 431). In this study, the number of asthma
cases was only 117, explaining the wider CIs. Consistent with the
BREATHE study, the FLG-associated risk in MAS was for asthma
with eczema, with no significant increased risk for asthma without
eczema.

The reported findings of Rogers et al1 are entirely consistent
with the previous studies in that they demonstrate an association
of FLG mutations with the asthma plus eczema phenotype and
the absence of an association with asthma in the absence of
eczema. When considering the effect of FLG mutations on
asthma sensu latu, the authors have stated that their analysis
has 60% power to detect an effect size for FLG mutations of
2.0 for asthma; however, the study is based on only 68 informa-
tive pairs in which a substantial distortion of transmission was
observed (;52% increased transmission) for asthma overall
(very similar to the discovery cohort odds ratio of 1.8). Indeed,
this study has only 50% power to detect the primary effect size
of 1.8. Therefore, the likelihood of this replicating the primary
observation was as likely to fail as it was to succeed. This lack
of power means that the study is not appropriate to determine
robustly an absence of association of FLG mutations with
asthma per se. This lack of sensitivity was exacerbated by their
use of a transmission study as opposed to a more sensitive case-
control association study. Notably the investigators chose to
present a case control analysis of AD with a noticeable increase
in power using the same individuals (P 5 1025 for association
with AD; P 5 .02 for AD in the family-based transmission anal-
ysis). Association analysis was not possible because of the lack
of an ethnically matched control group. This is important be-
cause the allele frequencies of R501X and 2284del4 are known
to vary widely throughout the world.

Given the strong effect size of FLG mutations on eczema and
the known association of eczema with asthma, it seems intuitive
to hypothesize that a strong eczema risk factor might have a de-
tectable effect on asthma on a population basis. Further confirma-
tion of the association of FLG mutations with asthma has now
been shown in 2 additional large, well ascertained, cross-sectional
or longitudinal population-based studies, the Avon Longitudinal
Study of Parents and Children (ALSPAC) and International Study
of Asthma and Allergy in Childhood Phase II (ISAAC II) studies,
both of which are free from the potential ascertainment bias that is
a feature of all case series collected from hospital-based popula-
tions. Overall asthma risk associated with FLG mutations in the
ALSPAC study was 1.80 (95% CI, 1.34-2.41; P 5 .00019),6

and is ISAAC II, the overall asthma risk was 1.79 (95% CI,
1.19-2.68; P 5 .0048).7 In each of these studies, this effect was
limited to asthma occuring in association with eczema.

We fully agree with Rogers et al1 that FLG is not expressed in
the respiratory epithelium, and that risk of asthma is therefore
not driven through local epithelial effects in the lung. However,
this does not exclude FLG as an asthma susceptibility gene; it
merely means that the mechanism of this risk is not yet fully un-
derstood. Indeed, the mechanisms through which eczema per se
confers risk of asthma are unclear, although percutaneous prim-
ing8 or secondary immunologic effects from induction of TH2
cytokines in epithelia9 are interesting hypotheses that merit fur-
ther experimental exploration. Asthma is clearly not a single dis-
ease entity; evidence of a genetic susceptibility to the complex
eczema plus asthma phenotype adds support to this coassociation
as a distinct subtype of asthma, as previously suggested.10 The
filaggrin data raise interesting and important questions regarding
the mechanisms behind the association of a skin barrier gene
with asthma; we suggest that this will be an interesting field
for discovery.
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