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Introduction: alopecia areata is an autoimmune disease of unknown etiology that is associated to
other autoimmune diseases. Hand-foot-mouth disease is a common viral infection in children caused
by several enterovirus serotypes, and it is sometimes associated to onychomadesis. This study intends
to investigate an increase in cases of alopecia areata after an outbreak of hand-foot-mouth disease in
our environment.

Methods: identification of patients under 14 years old diagnosed with hand-foot-mouth disease and/
or alopecia areata in a Primary Care Service Area between 1/1/2011 and 31/12/2012. Review of
medical records, collecting date of birth and diagnosis, age at diagnosis and clinical characteristics.

Results: forty-nine patients diagnosed with hand-foot-mouth disease and 7 diagnosed with alopecia
areata were found. An outbreak of hand-foot-mouth disease was confirmed with 42 cases within a
Key words: period of 8 weeks. A subsequent increase in cases of alopecia areata (4 cases within 4 weeks, compared
* Alopecia areata with 3 cases over the 11 months before and none during the previous year) was observed.

° Hand,;%qt and Conclusions: following an outbreak of hand-foot-mouth disease an increased number of cases of
R ATt?)Lith]mn:Zeriie alopecia areata was observed. This fact, coupled with the associations of alopecia areata with
. Enteroviru); other autoinmune diseases such as type 1 diabetes mellitus poses a possible causal relationship
between enterovirus infections and alopecia areata, and a possible component of autoimmunity in

¢ Onychomgde;is onychomadesis associated to hand-foot-mouth disease.
® Pediatrics

Abstract

Posible relacion entre alopecia areata e infecciones por enterovirus

Introduccion: la alopecia areata es una enfermedad autoinmune de etiologia desconocida que se asocia
a otras enfermedades autoinmunes. La enfermedad mano-pie-boca es una infeccion viral frecuente
en la edad pediatrica, causada por diferentes serotipos de enterovirus y que en ocasiones asocia
onicomadesis. El presente estudio pretende comprobar un incremento de los casos de alopecia areata
tras un brote de enfermedad mano-pie-boca en nuestro entorno.

Material y métodos: identificacion de los pacientes menores de 14 afios diagnosticados de
enfermedadmano-pie-boca y/o alopecia areata en un area de salud entre el 1 de enero de 2011 y el
31 de diciembre de 2012. Revision de historias clinicas, recogiendo fecha de nacimiento y diagnostico,
edad al diagndstico y caracteristicas clinicas.

Resultados: se encontraron 49 pacientes diagnosticados de enfermedad mano-pie-boca y siete

diagnosticados de alopecia areata. Se confirmé un brote de enfermedad mano-pie-boca con 42 casos

en un periodo de ocho semanas. Se observé un incremento posterior de los casos de alopecia areata

(cuatro casos en las cuatro semanas siguientes, frente a tres casos a lo largo de los 11 meses previos y
Palabras clave: ninguno durante el afio anterior).

R En.fepr\rlﬁé)j;?;fr?;? Conclusiones: tras un brote de enfermgdad mano-_pie_-lboca se obser\_/c') un incremento del nimero de
pie-boca casos de alopecia areata. Este hecho, unido ala asociacion de la alopecia areata con otras enfermedades

o Autoinmunidad autommur_les yala r_elacpn encontrada entre |rjfeCC|one;sl por enterovnru_s y procesos autommu.nes

o Enterovirus como Ia.dlabetes me]lltus tipo 1, p[antea una posible reIaaqn causgl entre mfecqones por enterovirus

y alopecia areata, asi como un posible componente de autoinmunidad en la onicomadesis asociada a

‘ Onicomadesjs la enfermedad mano-pie-boca.
® Pediatria
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INTRODUCTION

Alopecia areata is an autoimmune disorder of un-
known and probably multifactorial aetiology. Its
pathogenesis involves genetic, immunologic, in-
fectious, circulatory, neurologic, and psychogenic
factors. It is frequently associated with other auto-
immune diseases, such as vitiligo, type 1 diabetes
mellitus, Hashimoto’s thyroiditis, Addison’s dis-
ease or pernicious anaemia, and also to diseases
associated with hypersensitivity, such as asthma
and atopic dermatitis.*”

Up to 20% to 30% of these patients have a family
history of the disease, a percentage that is even
higher in early-onset cases. It has been hypothe-
sised that these heredity factors are associated
with HLA complex genes, and haplotypes that pre-
dispose individuals to the disease have been de-
scribed in the literature.*

When it comes to infectious factors, the literature
has described potential associations with infec-
tion by Epstein-Barr virus, cytomegalovirus, the
varicella-zoster herpesvirus, swine flu virus and
Helicobacter pylori, although these relationships
have yet to be confirmed.”” An association be-
tween alopecia areata and enterovirus infections
has not yet been described in the literature, al-
though it is suspected that some enteroviruses
may be involved in the aetiopathogenesis of auto-
immune diseases such as type 1 diabetes melli-
tus.®?

Hand, foot, and mouth disease (HFMD) is a fre-
quentinfectious illness in the paediatricage group,
characterised by the development of fever, mouth
sores, and vesiculopapular exanthema predomi-
nantly found in distal regions of the limbs (hands
and feet). The illness is caused by various enterovi-
ruses, usually coxsackievirus A16 and EV71, but
also coxsackievirus A5, A7, A9, A10, B1, B2, B3 and
B5'° and echovirus E3, E4 and E9.** Cases may be
sporadic or occur in small outbreaks in child care
centres and schools, usually in late spring and au-
tumn. In recent years the literature has described
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outbreaks of disease associated with coxsackievi-
rus A6, often with atypical clinical manifestations
such as a different distribution of the lesions,
greater size of lesions in some patients (including
presentations with extensive skin involvement
such as eczema coxsackium) and a higher inci-
dencein adults,****as well as outbreaks caused by
EV71in South East Asia with more severe forms of
the disease and some of the infections resulting in
death.*®

Furthermore, it has been established in recent
years that there is an association between HFMD
and onychomadesis. This finding, which stemmed
from the observation that cases of onychomadesis
developed shortly after outbreaks of HFMD in spe-
cific geographical areas, was first reported in Chi-
cago®® and later corroborated in different regions
across the world,***> ‘including some in
Spain.*+71% Onychomadesis usually occurs in chil-
dren younger than 3 years between 4 and 8 weeks
after HFMD,* and develops more frequently when
the latter is caused by coxsackievirus A6.*214 Cases
in older children and even adults exposed to cox-
sackievirus A6 have also been reported.?® At pre-
sent the mechanisms involved in the aetiopatho-
genesis of onychomadesis are unknown, although
it has been suggested that it may result from di-
rect damage to the nail matrix by the virus,** nail
matrix arrest due to the inflammation of papulov-
esicular lesions close to the nail matrix, the sys-
temic impact of the disease, or damage secondary
to fungal infections fostered by excessive hygiene
in affected areas.”

In 2012 an outbreak of HFMD with atypical charac-
teristics in our health area was followed by an in-
creased number of alopecia areata diagnoses in
the paediatric age group.

The aim of our study was to verify whether there
had been an increased number of diagnosed alo-
pecia areata cases following the HFMD outbreak in
our area, and to describe the characteristics of the
observed cases to determine whether there is a
potential association between the two conditions.
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MATERIALS AND METHODS

We performed a descriptive study. We searched
the primary care electronic records database (OMI-
AP) for patients younger than 14 years diagnosed
with HFMD and/or alopecia in our health area be-
tween January 1, 2011 and December 31, 2012.
We reviewed the medical records of the identified
patients and their outcomes up to June 30, 2013
(six months after the end of the study period). We
selected only those alopecia cases with clinical
features suggestive of alopecia areata, excluding
other types of alopecia (trichotillomania, hair loss
without areas of alopecia, etc). We collected data
for the date of birth, date of diagnosis, and age at
diagnosis. We reviewed the characteristics of the
cases documented in the medical history and the
microbiology tests performed. In the statistical
analysis we analysed the frequency distribution of
cases by years and weeks, the mean age at diagno-
sis,and the range of age at diagnosis for the HFMD
cases documented to have occurred during the
outbreak and for the cases of alopecia areata docu-
mented in the weeks following the outbreak. We
made the statistical analysis using Excel® 97 and
SPSS® 15.0.

RESULTS

We found a total of 49 paediatric patients diag-
nosed with HFMD and 7 patients diagnosed with
alopecia areata during the study period.

We identified 3 patients that had been diagnosed
with HFMD and none diagnosed with alopecia ar-
eata in 2011, while we found 46 patients diag-
nosed with HFMD and 7 diagnosed with alopecia
areata in 2012.

We confirmed that there had been an outbreak of
HFMD, with a total of 42 diagnosed cases in an
8-week period (October 15—December 5, 2012),
with the highest number of cases diagnosed in the
fourth week of the outbreak (n = 10). The mean
age of the patients was 21 months (standard de-
viation, 12.21 months; range, 8-59 months).

The HFMD outbreak mostly affected children at-
tending child care centres. Most cases had atypical
features, such as a predominance of lesions locat-
ed in the perianal area and the groin (as opposed
to the feet), and a predominance of perioral sores
over oral ones. Many of the patients affected by
the outbreak were diagnosed with onychomadesis
within 2 to 3 months after the HFMD episode.

A microbiology study (viral culture from a sample
of saliva collected during the acute phase of the
disease) was performed in only one patient, lead-
ing to the detection of Coxsackie enterovirus. The
serotype was not specified.

In the weeks following the HFMD outbreak the in-
cidence of alopecia areata in paediatric patients
was higherthan usualin our health area (4 casesin
the four weeks following the outbreak, compared
to 3 cases diagnosed in the 11 months that pre-
ceded the outbreak, and no cases the year before).

The mean age of the patients diagnosed with alo-
pecia areata following the HFMD outbreak was 10
years and 9 months (standard deviation, 41.28
months; range, 5 years and 9 months—13 years
and 5 months). None of the cases of alopecia ar-
eata had been diagnosed with HFMD in the previ-
ous months. All cases of alopecia areata were self-
limited, with the hairless patches recovering in the
ensuing months after treatment with topical ster-
oids or watchful waiting. None of the patients suf-
fered from a nail disorder or an autoimmune pa-
thology.

DISCUSSION

We conducted a clinical-epidemiological observa-
tional study. The study has methodological limita-
tions mostly due to the need to identify patients
based on the diagnosis made by the clinician.
There may have been additional cases of HFMD
that did not require medical assistance or were not
documented as such in the OMI-AP. Likewise, it is
possible that there were more cases of alopecia
areata during the study period that were not diag-
nosed. We could not perform a statistical analysis
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Figure 1. Distribution of hand, foot and mouth disease cases throughout the described outbreak
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of the clinical features of the cases (location of skin
lesions, presence of oral and perioral lesions, max-
imum temperature, subsequent development of
onychomadesis, etc), as these data were not con-
sistently entered in the medical records, and at-
tendance to child care could not be analysed for
the same reason. Furthermore, we only gathered
the data for paediatric patients, even though some
cases in adult patients were reported during the
HFMD outbreak.

Microbiology studies have shown that the cox-
sackievirus serotypes that caused HFMD most fre-
quently in Spain in 2012 were A6 and A16.%? Al-
though we did not identify the serotype or
serotypes involved in the outbreak under study,
the atypical features of HFMD and the existence of
adult cases lead us to suspect the potential in-
volvement of an emerging serotype, such as cox-
sackievirus A6.
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Despite the aforementioned limitations, the study
confirmed that a greater-than-usual number of
cases of alopecia areata were diagnosed in the
paediatric age group in our health area following
the outbreak of HFMD.

The described timeline does not in any way prove
causality, as the number of cases is small and mi-
crobiology and serology tests were not performed
on patients diagnosed with alopecia areata.

Nevertheless, the association between alopecia
areata and other autoimmune and immunologic
disorders, as well as the association found be-
tween enterovirus infections and autoimmune
diseases such as type 1 diabetes mellitus, lead us
to hypothesise a potential causal relationship be-
tween enterovirus infections that cause HFMD
and alopecia areata.

The immunologic damage described in the litera-
ture consists of perifollicular and intrafollicular



Conde Barreiro S, et al. A potential relationship between alopecia areata and enterovirus infections

lymphocytic infiltrates (CD4+ and CD8+) around
hair follicles in the affected areas* that can react
against follicular autoantigens, and altered im-
mune signalling pathways involving several inter-
leukins, IFN-y, TNF-oc and TGF-.232° Similarimmu-
nologic alterations have been described in other
autoimmune diseases mediated by T-cells in which
viral infections may play an important role in the
pathogenesis.?®

One of the mechanisms proposed to explain the
relationship between viral infections and autoim-
munity is that a first viral infection could induce
immunity against the causative agent (in this case,
a virus) but subsequent reinfections (which may
cause few symptoms) or repeated exposure to
similar agents (for instance, different viral sero-
types) could give rise to an abnormal immune re-
sponse against the host, triggering an autoim-
mune inflammatory process in specific target
organs. This process would only take place in pa-
tients with a particular genetic predisposition (as-
sociated with polymorphisms in HLA complex, vi-
tamin D receptor, or CTLA4 genes, among others)
and could be modulated by additional environ-
mental factors (vitamin D levels, dietary factors,
climate factors, other infections, etc).

Such a pathogenic mechanism has been con-
firmed for dengue haemorrhagic fever, in which
the most severe features, despite its viral aetiology,
are caused by autoimmune mechanisms triggered
by episodes of reinfection,?’ and has also been
suggested for autoimmune diseases such as type
1 diabetes.?®*
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