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Capsule Summary

We examined the association of filaggrin loss-of-function mutations in U.S. atopic patients with

asthma. We confirm that only Whites with the R501X mutation and AD have increased risk of

asthma.
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To the editor:

Filaggrin (filament-aggregating protein), is encoded by the filaggrin (FLG) gene located

within the epidermal differentiation complex along with 30 other genes on chromosome

1q21. Filaggrin is synthesized as a large precursor, profilaggrin, and is expressed in the

upper layers of the epidermis. The discovery of the loss-of-function mutations in the gene

FLG has improved our understanding of the pathophysiology of atopic dermatitis (AD) and

associated atopic diseases1, 2. The presence of a filaggrin loss-of-function (FLG null)

mutation has been estimated to increase the odds of having AD by more than 3-fold3.

Furthermore, the presence of the FLG null mutations and AD, confers an increased risk for

the development of asthma4. In a Scottish population, the R501X mutation of FLG was

associated with asthma disease severity even in the absence of a history of eczema5.

Prevalent FLG null mutations vary by the race/ethnicity of the population and by the country
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studied1, 2, 6. There are no studies of the racially diverse U.S. population examining the

association of FLG null mutations and the diagnosis of asthma or symptoms of asthma

among those with AD.

In a cross-sectional evaluation of children with AD and asthma, we evaluated the most

common European FLG null mutations: R501X, 2282del4, R2447X, and S3247X. We

studied the association of these mutations and the diagnosis of asthma or the frequency of

wheezing in White and African-American children with AD. All of the children enrolled in

our study were participants in the Pediatric Eczema Elective Registry (PEER;

www.thepeerprogram.com)7 PEER is an ongoing, prospective, 10-year observational

registry that is part of a long-term post-marketing safety commitment by Valeant

Pharmaceuticals International (formally the responsibility of Novartis) to the US Food and

Drug Administration and the European Drug Agency. All children enrolled in this

nationwide registry have physician-confirmed diagnosis of AD. At two points in time, PEER

captured information on other atopic diagnoses, including asthma. The survey instruments

used in PEER have been reported elsewhere7.

The FLG null mutations were genotyped using custom-made TaqMan allelic discrimination

assays (Applied Biosystems, Foster City, Calif) according to previously published

protocols7. Ancestral race was inferred for all study subjects by using a panel of ancestral

informative markers (AIMs) as previously described and revealed minimal differences

between inferred race and self-reported race.8,9

To investigate the association between FLG null mutations and the diagnosis of asthma, we

used a logistic regression model. To examine the association between the FLG null

mutations and the frequency of wheezing, we used a proportional odds type of ordered

logistic regression model. This is also called a proportional odds model. Wheezing was

categorized as: no episodes, 1 to 3 episodes, 4 to12 episodes and greater than 12 episodes in

the previous year. All effect estimates were presented with 95% CIs. All analyses were

conducted with STATA 12.1 (StataCorp, College Station, Tex).

DNA was available from 857 PEER participants. The demographic and descriptive

information have been previously published9. Briefly, 52.1% of the full cohort was female

and 43.6% were self-described as African-American. The average age of enrollment was 7.2

years and the average age of disease onset was 2.1 years (sd 2.7, median <1 year). Table I

contains a report of demographic information for those diagnosed with asthma. Table II

displays the associations between the FLG null mutations, a diagnosis of asthma and the

frequency of wheezing. Only the R501X mutation was associated with an increased

likelihood of asthma as well as increased likelihood of more frequent wheezing. Few

African-Americans had prevalent mutations. However, the magnitude of these effect

estimates was generally similar to those in Whites.

The presence of a R501X FLG null mutation was associated with a diagnosis of asthma in

our cohort of children with atopic dermatitis (OR 1.77; 95% CI 1.09–2.90; p = 0.021). This

association has been previously described, but only in European populations. Unlike

previous studies, we did not find an association with the combined genotype but we did find
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an association with increased asthma related symptoms (i.e. wheezing). This has not been

previously described in a US population. Like our study, a study by Palmer et al. found a

greater association between R501X and increasing severity of asthma5. Like previous

studies, the mutations were only statistically significant in the White population (See table

II). However, we show that while the R501X mutation is rarely seen in African-Americans,

those few with this mutation have a not a significant but elevated risk of asthma. Our

findings validate previous studies that have described associations of R501X null mutations

with asthma. Our findings add to previous findings by demonstrating that all those with the

R501X mutations are more likely to frequently wheeze. Lastly, our findings expand upon

the previous literature by comparing mutations interracially thus allowing for the description

of significant mutations in the genetically diverse U.S. population, whereas previous studies

have focused European populations.
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