Letter to the Editor

Racial comparison of filaggrin null mutations
in asthmatic patients with atopic dermatitis in
a US population

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
loss-of-function mutations in the gene FLG has improved our
understanding of the pathophysiology of atopic dermatitis (AD)
and associated atopic diseases. = 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-fold.> Further-
more, the presence of FLG null mutations and AD confers an
increased risk for the development of asthma.* In a Scottish
population, the R501X mutation of FLG was associated with
asthma disease severity even in the absence of a history of
eczema.” Prevalent FLG null mutations vary by the race/ethnicity
of the population and by the country studied.'*® There are no
studies comparing the association of FLG null mutations and
the diagnosis of asthma or symptoms of asthma among those
with AD between racial groups within the United States.

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 the children enrolled in our study were participants
in the Pediatric Eczema Elective Registry (PEER; www.
thepeerprogram.com).” PEER is an ongoing, prospective,
10-year observational registry that is part of a long-term postmar-
keting safety commitment by Valeant Pharmaceuticals Interna-
tional (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 2 points in time, PEER captured
information on other atopic diagnoses, including asthma. The
survey instruments used in PEER have been reported elsewhere.’

The FLG null mutations were genotyped by using custom-
made TagMan allelic discrimination assays (Applied Biosystems,
Foster City, Calif) according to previously published protocols.7
Ancestral race was inferred for all study subjects by using a
previously described panel of ancestral informative markers
that revealed minimal differences between inferred race and
self-reported race.®’

To investigate the association between FLG null mutations and
the diagnosis of asthma, we used a logistic regression model.
To examine the association between 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 ep-
isodes, 4 to 12, and more than 12 episodes in the previous year. All
effect estimates were presented with 95% Cls. All analyses were
conducted with STATA 12.1 (StataCorp, College Station, Tex).

DNA was available from 857 PEER participants. The demo-
graphic and descriptive information have been previously

published.9 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 = 2.7 years (median <1 year). Table I contains a
report of demographic information for those diagnosed with
asthma. Table II displays the associations between 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 an increased likelihood of
more frequent wheezing. Few African Americans had prevalent
mutations. However, the magnitude of these effect estimates
was generally similar to that 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 (odds ratio, 1.77; 95% CI, 1.09-2.90; P = .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 an
association with increased asthma-related symptoms (ie, wheez-
ing). 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 asthma. Like previous
studies, the mutations were statistically significant only 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 not a significant but elevated risk of
asthma.

Recent academic society meetings including the American
Academy of Allergy, Asthma & Immunology have featured
presentations discussing the impact of filaggrin on various disease
states.'” Their data suggest that there is opportunity to further
study this topic. We do this by focusing on the filaggrin mutations
that seem to be associated with asthma in the US population. Our
findings validate previous studies that have described associations
of R501X null mutations with asthma. They add to the previous
literature by demonstrating that all those with the R501X
mutations are more likely to frequently wheeze. Lastly, our results
expand on the previous literature by comparing mutations
interracially, thus allowing for the description of significant
mutations in the genetically diverse US population. Prior studies
have focused on European populations. We believe that there is a
need to study the possible impact of filaggrin mutations in African
Americans because the mutations in this group have not been
characterized. Our findings provide a starting point for further
research on filaggrin mutations in this group.
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TABLE I. Basic demographic information of the study population
Variable Full cohort Any FLG null R501X 2282del4 R2447X S§3247X
n (%) 447 106 (23.7) 44 (10.2) 30 (7.0) 11 (2.5) 21 (4.7)
Female (%) 225 (50.3) 49 (21.8) 19 (8.4) 14 (6.2) 52.2) 11 (4.9)
Male (%) 217 (48.5) 57 (26.3) 25 (11.5) 16 (7.4) 6 (2.8) 10 (4.6)
White (%) 224 (50.1) 84 (37.5) 38 (17.0) 27 (12.1) 13 (5.8) 6 (2.7)
African American (%) 201 (45.0) 21 (10.4) 8 (4.0) 2 (1.0) 6 (3.0) 5(2.5)

TABLE Il. Odds ratios (ORs) and 95% ClI for the association between FLG null mutations and the diagnosis of asthma and proportional
odds ratios (PORs) and 95% ClI for the association between FLG null mutations and the frequency of wheezing

Unadjusted Adjusted for Adjusted for Adjusted for gender
Unadjusted African gender for entire gender among among African
Gene name Unadjusted white Americans population whites Americans
Diagnosis of asthma
R501X OR 1.77 OR 1.81 OR 1.25 OR 1.76 OR 1.79 OR 1.25
(1.09-2.90) (1.06-3.08) (0.47-3.37) (1.08-2.88) (1.05-3.06) (0.46-3.39)
*P = .021 *P =.029 P = .654 *P =.024 *P =.032 P =.659
2282del4 OR 1.04 OR 0.99 OR 1.30 OR 1.04 OR 0.99 OR 1.24
(0.64-1.70) (0.59-1.67) (0.22-7.90) (0.63-1.70) (0.59-1.68) (0.20-7.56)
P = 882 P =971 P =772 P = 878 P =980 P = 816
R2447X OR 1.67 OR 0.91 OR 1 OR 1.62 OR 0.85 OR (not estimable)
(0.61-4.57) (0.29-2.87) (0.59-4.42) (0.27-2.68)
P =314 P =875 P = 351 P =776
S3247X OR 1.12 OR 1.23 OR 2.14 OR 1.13 OR 0.1.25 OR 2.13
(0.58-2.15) (0.57-2.66) (0.81-5.62) (0.59-2.18) (0.58-2.70) (0.81-5.61)
P =.738 P =.601 P =.124 P =.713 P =.576 P =.128
Frequency of wheezing
R501X (Filaggrin) POR 1.83 POR 1.92 POR 1.36 POR 1.78 POR 1.84 POR 1.36
(1.18-2.85) (1.18-3.13) (0.54-3.45) (1.15-2.76) (1.12-3.00) (0.54-3.43)
*P =.007 *P = .009 P =513 *P =.010 *P = .015 P = 515
2282del4 POR 1.09 POR 1.09 POR 0.97 POR 1.08 POR 1.06 POR 0.91
(0.68-1.76) (0.66-1.81) (0.19-4.72) (0.67-1.74) (—0.32 t0 0.71) (0.64-1.77)
P =.716 P =.739 P =.970 P =.763 P = 812 P = .905
R2447X POR 1.36 POR 1.37 POR 4.61 POR 1.30 POR 0.73 POR 4.92
(0.57-3.27) (0.66-2.84) (0.85-22.5) (0.54-3.11) (0.25-2.13) (1.00-24.23)
P = 485 P =393 P = .059 P = .563 P = 566 P =.050
S$3247X POR 1.36 POR 0.79 POR 2.17 POR 1.34 POR 1.35 POR 2.12
(0.72-2.55) (0.27-2.30) (0.95-4.96) (0.71-2.52) (0.65-2.80) (0.92-4.84)
P =347 P =.671 P =.067 P =363 P =422 P =.074
*P < .05.
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