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Influence of genetic and environmental factors on
the manifestation of atopic dermatitis in twins: A
case report

Influéncia dos fatores genéticos e ambientais na manifestacao da dermatite atopica em gemelares: Um relato de caso
Influencia de factores genéticos y ambientales en la manifestacion de dermatitis atopica en gemelos: Aporte de un caso

RESUMO

Objetivo: ressaltar a influéncia da interacao dos fatores genéticos e ambientais na manifestacao da dermatite atopica, através da observacao
de diferentes desfechos em gemelares. Método: As informacoes contidas nesta descricao de caso clinico foram obtidas por meio de anamnese,
exame fisico, exames complementares e revisao nas literaturas referenciadas neste trabalho. Resultados: Relatou-se o caso de gemelares de 21
anos com historia de exposi¢ao muito similar a antigenos externos e que foram diagnosticadas com DA na infancia, tendo evolugoes diferentes na
adolescéncia e idade adulta. Conclusao: supoe-se que os gémeos compartilham fatores de risco ambientais e, portanto, ao compara-los, & possivel
estimar o impacto relativo de fatores genéticos e ambientais em uma determinada doenca.
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ABSTRACT

Objective: to highlight the influence of the interaction of genetic and environmental factors in the manifestation of atopic dermatitis, through the
observation of different outcomes in twins. Method: The information contained in this clinical case description was obtained through anamnesis,
physical examination, complementary exams and review of the literature referenced in this work. Results: We report the case of 21-year-old twins
with a history of very similar exposure to external antigens and who were diagnosed with AD in childhood, with different evolutions in adolescence
and adulthood. Conclusion: twins are assumed to share environmental risk factors and, therefore, by comparing them, it is possible to estimate the
relative impact of genetic and environmental factors on a given disease.
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RESUMEN

Objetivo: resaltar la influencia de la interaccion de factores genéticos y ambientales en la manifestacion de la dermatitis atopica, a través de la
observacion de diferentes desenlaces en gemelos. Método: La informacion contenida en esta descripcion de caso clinico se obtuvo a través de
anamnesis, examen fisico, examenes complementarios y revision de la literatura referenciada en este trabajo. Resultados: Presentamos el caso de
unas gemelas de 21 anos con antecedentes de exposicion a antigenos externos muy similares y que fueron diagnosticadas de EA en la infancia, con
distintas evoluciones en la adolescencia y la edad adulta. Conclusion: se supone que los gemelos comparten factores de riesgo ambientales v, por lo
tanto, al compararlos, es posible estimar el impacto relativo de los factores genéticos y ambientales en una determinada enfermedad.
DESCRIPTORES: Dermatitis Atopica. Mellizos. genética. Exposicion Ambiental.
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INTRODUCTION

topic dermatitis (AD - or ecze-

ma) is a chronic inflammatory

skin disease characterized by pru-
ritic eczematous lesions that affect the
face, trunk and extremities. ' Usually,
the onset is in carly childhood, with the
disease progressing in a recurrent course
before disappearing some time before
puberty.

However, although uncommon, it
can persist into adulthood or recur du-
ring this period ', with a prevalence of
1-3% in adults. ?

Eczema is characterized by ill-de-
fined erythema, edema and vesicles in
the acute stage and, in the chronic stage,
by a well-defined, scaly erythematous
plaque with a variable degree of licheni-
fication. ?

As it is a multifactorial disorder, the
development of the disease is influenced
by several genes that interact* with each
other and with environmental factors.

Twins have very similar exposure to
foreign antigens * and twin studies have
been used to examine the relative im-
portance of genetic and environmental
factors for AD and also for the rela-
tionship between AD and related atopic
diseases. ¢

The objective of the present report
is to highlight the influence of the in-
teraction of genetic and environmental
factors in the manifestation of atopic
dermatitis, through the observation of
different outcomes in twins.

METHODS

The information contained in this
clinical case description was obtained
through anamnesis, physical examina-
tion, complementary exams and review
of the literature referenced in this work.

RESULTS

Twin 1, female, 21 years old, twin,
white, born in Tangard da Serra - MT
and resident of Cuiabd - MT, diagnosed
with atopic dermatitis (AD) since she
was 2 years old.

The history of labor and birth data
shows prematurity (37 gestational we-
cks), low weight (2340g), Apgar scores
of 91 and 105 and twins (diamniotic
dichorionic pregnancy). Breastfeeding
was performed until two months of age.
She was the first twin to be born (1st
twin).

The patient's twin sister's history
(2nd twin) shows prematurity (37 ges-
tational weeks), low weight (2480g),
Apgar scores of 91 and 105 and breas-
tfeeding for up to two months of life.

The twins started with symptoms
of pruritus, cutancous xerosis and red-
dened and exuding lesions at 2 years of
age, located in the retroauricular region,
wrists, flexure regions, posterior thigh
and buttocks. The triggering factors for
symptoms used to be irritants (cleaners,
certain types of fabrics, certain cosme-
tics and soaps), high bath water tempe-
rature, skin dehydration, and skin that
was damp for long periods. For the pre-
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vention of crises, measures were adopted
such as keeping the skin well dried af-
ter bathing, moisturizing the skin with
neutral products, avoiding the use of
irritating products and exposure to che-
micals. In case of appearance of lesions,
topical corticosteroids, antihistamines
and often oral corticosteroids were used,
with partial improvement and return of
the lesions after drug withdrawal, when
re-exposed to the triggering factors.

At S years of age, both were diagno-
sed with allergic rhinitis, referred to epi-
sodes of allergic bronchitis also at this
stage. Respiratory and skin conditions
used to occur concomitantly and recur-
rently. For the treatment of respiratory
symptoms, nasal hygiene, inhaled corti-
costeroids, oral antihistamines and even
systemic corticosteroids (orally) were
used.

At 10 years of age, the 2nd twin had
a significant spontancous improvement
in her skin symptoms, with persistence
of respiratory symptoms. The st twin
persisted with cutaneous and respira-
tory symptoms.

At 15 years of age, the Ist twin, pre-
sented gastrointestinal symptoms com-
patible with food allergy. She did the
Prick Test, showing positive for beta
lactoglobulin, dust, D. farinae and Blo-
mia tropicalis. Lanolin, neomycin, pa-
raphenylenediamine and nickel sulfate
reacted positively to the patch test, and
contact dermatitis was diagnosed with
these components. Treatment with al-
lergen-specific immunotherapy is repor-
ted for approximately 1.5 years, starting
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when she was 15 years old, with signi-
ficant improvement in food allergy and
partial improvement in skin and respira-
tory conditions.

At age of 18, she was diagnosed with
anxiety disorder, and drug therapy and
psychotherapy were introduced. When
reaching 19 years of age, she had a sig-
nificant recurrence of atopic dermatitis,
with the appearance of hyperemic and
exudative lesions in the eyelid region,
wrists, flexure regions, inner thigh and
vulvar. Inner thigh lesions progressed to
the urticarial form. Emotional stress is
usually related to the recurrence of inju-
ries and worsening of the condition. In
addition, sleep deprivation and environ-
mental pollution, as well as dry weather,
were also reported as triggering factors.

The patient sought medical help,
where instructions were given on how to
avoid triggering factors, use liquid and
neutral soaps, take quick baths (maxi-
mum 5 minutes) in warm to cold water
and use environmental control measures
to reduce the mite population (also con-
sidering the control of respiratory mani-
festations).

For lesion prophylaxis, the patient
made frequent use of moisturizers, upon
waking up, right after bathing and befo-
re going to bed, and avoided exposure to
triggering factors.

To control the itching crises and
eczematous lesions, he used topical cor-
ticosteroids, oral antihistamines and
even systemic corticosteroids, but he
only partially improved.

At the age of 21, after a new episode
of recurrence of the lesions, the use of
probiotics and replacement of the use of
corticosteroids with tacrolimus were ad-
ded to the medications already used by
the patient. From then on, the patient
continued the treatment with intense
hydration, probiotics and tacrolimus
(used when in crisis), showing stabiliza-
tion of the condition.

The use of probiotics (L. acidophilus,
L. thamnosus, L. paracasei, B. lactis) and
intense hydration was maintained, and
tacrolimus was removed after the crisis
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had stopped.
At the moment, the condition is sta-
ble, without further exacerbations.

DISCUSSIONS

AD is a chronic pruritic inflamma-
tory skin disecase whose disease course
is relapsing and is often associated with
clevated serum immunoglobulin E (IgE)
levels, individual or family history of
type I allergy, allergic rhinitis, and as-
thma.’

The pathophysiology of atopic der-
matitis is related to the interaction
between genetic factors predisposing
to AD and environmental and/or exa-
cerbating factors, such as maternal ex-
posures during pregnancy, skin contact
irritants, climate, pollutants, tobacco
smoke, hard water, urban and rural life,
and diet. %1

As for the persistence of AD in adul-
thood, this is related to the early age of
onset of symptoms, severe forms of pre-
sentation, family history of AD and ear-
ly allergic sensitization. *’

Loss-of-function mutations in fila-
ggrin have been implicated in severe
atopic dermatitis due to a potential in-
crease in transepidermal water loss, pH
changes, and dehydration. The imba-
lance of Th2 to Thl cytokines seen in
atopic dermatitis can create changes in
cell-mediated immune responses and
can promote IgE-mediated hypersen-
sitivity, both of which appear to play a
role in the development of atopic der-
matitis. !

The exact role of allergen exposure in
atopic dermatitis is controversial, howe-
ver allergens present in food and the
environment have been shown to be as-
sociated with the pathogenesis of atopic
dermatitis. "

Clinically, individuals with atopic
dermatitis are more susceptible to viral,
bacterial, and fungal infections. Coagu-
lase-positive S. aureus intensely coloni-
zes 75 to 90% of patients with atopic
dermatitis and acts as a superantigen by
directly activating T cells. **
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Twin studies have been used to exa-
mine the relative importance of genetic
and environmental factors for AD and
also for the relationship between AD
and related atopic discases. The AD
concordance rate is consistently higher
for monozygotic (MZ) twins than for
dizygotic (DZ) twins 1, indicating that
genetic factors play an important role in

the development of AD.
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CONCLUSION

The evaluation of atopic dermatitis
in twins is important to estimate the re-
lative genetic and environmental contri-
bution to various discases. It is assumed
that MZ twins are perfectly matched ge-
netically, while DZ twins, like common
siblings, share half of their segregating

genes. In addition, twins are assumed
to share environmental risk factors and
therefore, by comparing them, it is pos-
sible to estimate the relative impact of
genetic and environmental factors on a
given disease. Furthermore, it is possible
to estimate the degree of overlap betwe-
en genetic and environmental factors
for related diseases. ¢
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