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Parent-of-origin Effect in Alopecia Areata: A Large-scale Pedigree Study
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Alopecia areata (AA) is a common hair loss disorder of
autoimmune origin. Research suggests that the aetiology
of AA involves both genetic and environmental factors.
Several genetic risk loci have been identified (1-4). In
the general population, the estimated lifetime risk of AA
is 1-2%, with similar rates being reported in both sexes
(5, 6). Several studies have reported familial clustering in
patients with AA (7-9). However, many of these studies
involved limited sample sizes. Moreover, only a few
studies have reported rates of affected individuals for
specific degrees of relatedness (7, 9, 10). In a previous
report, our group presented comprehensive data on the
pattern of familial aggregation in 206 AA families. In
this cohort, we found a frequency of 5.5% for first-
degree relatives, and approximately 7% for parents (7).
In other AA cohorts, rates of affected individuals as high
as 10% have been reported in parents (9, 10). These high
rates indicate a parent-to-child transmission of genetic
susceptibility variants. However, to our knowledge, no
study to date has specifically investigated a parent-of-
origin effect in AA. A parent-of-origin effect is present
if the disease is inherited more frequently from either the
maternal or the paternal side, or if phenotypic expression
differs depending on whether the disease is inherited
from the mother or the father. A parent-of-origin effect
points to specific molecular mechanisms (e.g. genomic
imprinting), which may suggest directions for follow-up
studies. Epidemiological and molecular genetic studies
have reported parent-of-origin effects in several complex
autoimmune disorders, including conditions displaying
comorbidity or genetic overlap with AA, such as multiple
sclerosis, psoriatic arthritis, and inflammatory bowel
disease (11-14).

The aim of the present study was to investigate a pos-
sible parent-of-origin effect in AA.

METHODS

Systematic analysis was performed in 2,230 3-generation pe-
digrees, drawn from our previously reported and clinically well-
characterized Central European AA sample (Table I). Information
concerning the rates of affected individuals of parents, other
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Table I. Data on the present 2,230 3-generation Central European
alopecia areata (AA) pedigrees

n Frequency %

Overall sample 2,230

Females 1,640 73.54

Males 590 26.46
First-degree relative with AA 291 13.05

Sibling/child 145 6.55

Mother 79 3.54

Father 66 2.96
Second-degree relative with AA 212 9.51

first-degree relatives and second-degree relatives was obtained in
interviews with all 2,230 patients with AA. For 206 of these pa-
tients, a direct interview with parents was also conducted. Ethical
approval was obtained from the respective ethics committees and
informed consent from all of the patients.

RESULTS

A total of 145 of the 2,230 patients with (6.5%) reported
having one affected parent: mother (n=79; 54.5%) or
father (n=066; 45.5%). This is not suggestive of preferen-
tial transmission from either the paternal or the maternal
side (»=0.319). None of the patients reported having 2
affected parents. In a subsequent step, we investigated
whether sex-specific transmission patterns (maternal
vs. paternal inheritance) may lead to dissimilarities in
AA phenotypic expression. For this purpose, we sub-
grouped our data according to disease severity and age
of onset. Disease severity was defined according to AA
subphenotype in the patient: patients with patchy AA
were classified under the category “mild phenotype”;
and patients with alopecia totalis or alopecia universalis
were classified under the category “severe phenotype”.
Of the 79 patients with an affected mother, 40 displayed
severe AA. This proportion did not differ significantly
from that observed in patients with an affected father
(28 of 66 patients; p=0.324). Similarly, no significant
difference was found between the 2 groups in terms of
the proportion of patients with an early age of onset (<20
years) (38/79 vs. 30/66; p=0.751). These data suggest
that a parent-of-origin effect in the phenotypic expression
of AA is unlikely.
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DISCUSSION

The present study had 2 limitations. First, although our
sample is one of the largest reported AA cohorts world-
wide, the number of pedigrees with an affected parent
was relatively small, which limited the statistical power
of this study. Assessment of larger cohorts is required to
generate conclusive data on parent-of-origin effects in
AA. This is particularly the case if genomic imprinting
involves only a small minority of those genes that contri-
bute to the aetiology of AA. Secondly, the methodology
used to obtain data on the rates of affected individuals
status of parents was suboptimal. In 206 families, in-
formation on family history was obtained via a direct
interview with the respective parents (7). In the remaining
patients, information concerning a family history of AA
was obtained from the patients only. Therefore, reporting
bias secondary to a limited awareness of family history
cannot be excluded. Moreover, some parents may have
been unaware of their own hair loss disorder due to: (i)
the presence of a very mild AA phenotype; (i7) failure to
recall episodes of AA in early childhood; or (7if) the fact
that their AA phenotype was not yet manifest at the time
their affected offspring was interviewed. However, biases
of this nature are unlikely to have had a preferential im-
pact on families with paternal or maternal transmission,
and we anticipate that any such influence on the present
results would be small.

Whereas pedigree analyses are limited to data on the
rates of affected individuals status of family members,
molecular genetic analyses can provide insights into
parent-of-origin effects at the level of individual ge-
netic susceptibility variants. For example, for known
susceptibility variants that typically exhibit parent-of-
origin effects, true effect sizes can be underestimated
when the parent-of-origin effects are not taken into ac-
count during association testing (14, 15). Furthermore,
research has shown that, in genome-wide association
studies, accounting for parent-of-origin effects can lead
to the identification of additional susceptibility variants.
This, in turn, could elucidate a proportion of the “missing
heritability” phenomena in complex disorders (14, 16).
Therefore despite the negative finding in the present
family study, it seems reasonable to conclude that mo-
lecular genetic analyses are now warranted to determine
whether parent-of-origin effects occur in AA.
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