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Clinical Features of Atopic Dermatitis in Adults Are Different

according to Onset

Jee Hee Son,” Bo Young Chung,*
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Few studies of atopic dermatitis (AD) in adult patients have evaluated differences in clinical
features of AD according to onset age. We aimed to characterize the clinical features of AD

in adult patients according to age of onset. Subjects with AD outpatient visiting the

Department of Dermatology, Hallym University
Kangnam Sacred Heart Hospital, Hallym University
College of Medicine, Seoul, Korea

Department of Dermatology at Kangnam Sacred Heart Hospital were recruited for this
study. A dermatologist conducted clinical evaluation, a survey of demographics, and onset

of AD-associated signs and symptoms for each participant. Total immunoglobulin E (IgE)
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was also tested. A total of 280 adult AD patients were enrolled, among which 232 patients
(82.86%) showed pre-adult-onset (age < 18 years) and 48 patients (17.14%) had adult-
onset (age > 18 years) of AD. There were significant differences between the 2 groups in
the area of initial involvement (P = 0.017) and in treatment history (P = 0.010).

Interestingly, patients with body mass index (BMI) > 25 showed significantly higher
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INTRODUCTION

Atopic dermatitis (AD) is a common pruritic, chronic, relaps-
ing, inflammatory skin disease occurring primarily in childhood
(1-4). The prevalence of AD in childhood increased from 2% to
5% before 1960; rose to 9%-12% after 1970; and is currently as
high as 20% (5). AD affects 2%-7% of adults worldwide (2,6).
AD clears up during infancy or childhood in the majority of
these patients (7,8). Many studies indicate that AD has a clear-
ance rate of 50%-70% after 10 years (9,10). Recently, a higher
persistence rate of AD after puberty has been reported than in
previous studies (at least 40%-60%) (11,12).

AD typically constitutes 3 phases: the infantile phase from 0
to 2 years of age, the childhood phase between 2 and 12 years of
age, and the adolescent or adult phase (13). There are few stud-
ies on the investigation of the natural course of AD according to
the age of onset (7). Garmhausen et al. (7) found that signs of
atopy and concomitant atopic disease were significantly more
present in patients with early-onset and a chronically persistent
course, than in patients with onset of AD after the age of 20 years.
Adult-onset AD, for which the symptoms appeared first in adult
life, has recently been recognized as a subgroup of AD, first in-
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Eczema Area and Severity Index (EASI) scores than did patients with BMI < 25 in the pre-
adult-onset adult AD group (P = 0.048). On the other hand, there were no significant
differences in sex, family history, BMI, EASI, and total IgE between patients with pre-
adult-onset AD and patients with adult-onset AD. Our findings suggest that, even though
many common features exist, there are significant differences between the clinical
characteristics of pre-adult-onset and adult-onset AD subgroups, in adult patients with
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troduced by Bannister and Freeman (14).

So far, there are few published studies about the different
clinical characteristics in relation to age of onset. There are also
only a few studies focused on adult-onset AD (11,15,16). There-
fore, we determined the epidemiology of adult-onset AD, and
the differences in clinical characteristics of adult patients with
AD, according to age of onset.

MATERIALS AND METHODS

Patient collection

For this study, 280 adult participants with AD (151 male and
129 female; 18-56 years old) were recruited in the Department
of Dermatology at Kangnam Sacred Heart Hospital from Octo-
ber 2011 to August 2015. All the following criteria were consid-
ered for inclusion: 1) age > 18 years, and 2) with active AD diag-
nosed by a dermatologist according to the criteria of Hanifin et
al. (17).

Clinical features and severity of AD
Patients with AD were divided into the 2 groups depending on
the age of onset. The pre-adult-onset AD subgroup had onset of
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AD between birth and 18th year of life, and the adult-onset AD
subgroup, including the 18th year oflife and after (3,18,19). Pre-
adult-onset AD includes patients with onset age during infan-
tile, childhood, and juvenile phases of life. An experienced der-
matologist conducted the questionnaires and physical exami-
nations. The severity of AD was assessed using the Eczema Area
and Severity Index (EASI) score (17). Body mass index (BMI)
was calculated using weight (kg) and upright height (cm). Us-
ing understandable questions in the questionnaire, the derma-
tologist freely interviewed patients. The questionnaire contained
questions about the onset age, occupation, living environment,
personal and family history of atopic diseases, previous treat-
ment history, initial involvement area, associated findings (e.g.,
xeroderma, ichthyosis), Visual Analogue Scale (VAS) score for
pruritus, seasonal variation, and aggravating and relieving factors.

Total immunoglobulin E (IgE)

Blood samples were taken to measure the serum-total IgE lev-
els using the paper radioimmunosorbent test (PRIST) kit (Beh-
ring, Marbug, Germany).

Statistical analysis
The y test for nominal variables and the Student’s t-test for con-

Table 1. Patient demographics

tinuous variables were used to determine the significance of
differences. For associations of body-site distribution of initial
involvement area with disease onset, data were analyzed using
the o test and the Fisher exact test, when cells with expected
frequencies of less than 5 were more than 20% of the total. Also,
because this study is a kind of exploratory study, we did use the
2 test and the Fisher exact test to confirm the associations, with-
out adjustment for multiple testing. Pearson’s correlation anal-
ysis and simple linear regression analysis were used. Significance
levels for all analyses were set at P < 0.05. All statistical analyses
were conducted using PASW Statistics 18 (SPSS Inc., Chicago,
IL, USA).

Ethics statement

Informed consent was obtained from each participant. The study
protocol was approved by the Institutional Review Board of Kang-
nam Sacred Heart Hospital (IRB No. 2012-08-77). Data were
collected with respect to the confidentiality of patient records.

RESULTS

Patient demographics
Table 1 showed demographic data of the patients. Of the 280

Adult AD
Parameters Pvalue
Pre-adult-onset (< 18 yr; n = 232) Adult-onset (> 18 yr; n = 48)

Sex (M/F) 122 (52.6)/110 (47.4) 29 (60.4)/19 (39.6) 0.322
Age, yr 25.987 £ 7.250 (range, 18-56) 32.708 £ 8.570 (range, 18-54) < 0.001*
Age of onset, yr 5.766 + 5.289 27.375 + 7.946 <0.001*
Duration, yr 20.42 + 8.85 5.54 + 5.86 <0.001*
EASI score 11.098 + 8.986 10.015 £+ 10.630 0.495
Serum total IgE, kU/L 803.300 £ 1,116.852 1,172.900 £ 1,114.932 0.114
Serum total IgE ( > 200), kU/L 113/136 (83.09) 24/29 (82.76) 1.000
BMI, kg/m? 22.274 + 3.609 23.012 + 3.658 0.206
Obesity (BMI > 25) 42 (18.1) 13 (27.1) 0.209
Habitation 0.636

City 191 (82.3) 42 (87.5)

Countryside 3(1.3) 0(0)
Past medical history

Allergic rhinitis 109 (46.9) 22 (45.9) 0.884

Asthma 23(9.9 48.3) 0.799
History of family atopic disease 116 (50.0) 20 (41.7) 0.293
Allergic rhinitis -

Parents 32(13.8) 3(6.3)

Siblings 21(9.1) 6(12.6)
Asthma =

Parents 1(0.4) (8.3)

Siblings 1(0.4) 2(4.2)
AD

Parents 8 (3.4) 4(8.3)

Siblings 32 (13.8) 6(12.6)

Values are presented as number (%) or mean + standard deviation.
AD = atopic dermatitis, EASI = Eczema Area and Severity Index, IgE = immunoglobulin E, BMI = body mass index.

*P < 0.001.
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adult patients with AD, 48 (17.14%) had adult-onset (> 18 years
of age) history of AD and 232 (82.86%) had pre-adult-onset (< 18
years of age).

Details of each patient’s habitation (city or countryside) and
past medical history of atopy (allergic rhinitis and asthma) are
shown in Table 1. Also, shown there is the family history of ato-
py (allergic rhinitis, asthma, and AD) of each patient. There were
no statistically significant differences between the 2 groups in
all these categories.

Elevated total IgE level (= 200 kU/L) was found in 83.09%
(113/139) of pre-adult-onset participants and in 82.76% (24/
29) of adult-onset participants, with no significant difference
between the 2 groups (P = 0.476). At the time of study enroll-
ment, there was no statistically significant difference in the EASI
score between the 2 groups (P = 0.495). There were also no sig-
nificant differences in sex, BMI, and obesity (BMI > 25) between
the 2 groups.

The body-site distribution of initial involvement area was

different according to onset age in adult patients with AD

The body-site distribution of the areas of initial involvement is
shown in Table 2. Regarding the site of onset, a typical flexural
(flexor surface of extremities) onset of AD was seen in the ma-
jority of cases in pre-adult-onset adult AD (n = 119; 51.3%). On
the other hand, the trunk was seen as the most common area
involved in adult-onset adult AD (n = 14; 29.2%). This difference
in the body-site distribution of the area of initial involvement
was statistically significant (P = 0.017). In pre-adult-onset adult
AD, the flexor surface of arms and legs was significantly more
highly involved than in adult-onset adult AD (P = 0.005), where-
as the trunk was significantly more highly involved in adult-on-
setadult AD than in pre-adult-onset adult AD (P = 0.031). Adult
AD patients with adult-onset tended to have head and neck ar-
eas initially involved, compared with pre-adult-onset adult AD,
but this was not statistically significant (P = 0.278). Specifically,
there were no significant differences between the localized parts

Table 2. Body-site distribution of initial involvement area
No. (%) of adult AD patients

Pre-adult-onset  Adult-onset

Initial involved area Pvalue
(<18yr; (=18yr;
n=232) n =48)
Total 0.017*
Head and neck 38 (16.4) 11 (22.9) 0.278
Flexor surface of arms and legs 119 (51.3) 14(29.2) 0.005¢
Trunk 65 (28.0) 21 (43.8) 0.031*
Extensors (elbows/knees/other 2.9 1@2.1) 0.432*
aspects of limbs)
Hands and fest 6 (2.6) 1(2.1) 1.000*
Genital area 2(0.9) 0(0.0) 1.000¢

AD = atopic dermatitis.
*P < 0.050; TP < 0.010; *Data were analyzed using the Fisher exact test. The others
were analyzed using the ¥ test.

1362  http://jkms.org

(at all severities) as determined using the localized EASI score
(head and neck, P = 0.852; upper extremities, P = 0.547; trunk,
P =0.138; lower extremities, P = 0.168, Table 3).

Those with pre-adult-onset adult AD tend to get treatment

more frequently, compared with those having adult-onset

adult AD

The previous treatment history of participants is shown in Table
4. In the questionnaire and interview, previous treatment histo-
ry was organized into 3 categories: ‘no treatment’ included those
who had never been treated before. Those who got treatment
only during flare-ups or exacerbation of AD were included in
the ‘occasionally’ group, and those who got treatment steadily
were included in the ‘continuously’ group. The majority of par-
ticipants in both groups were in the ‘occasionally’ treated group:
adult-onset adult AD, n = 21 (43.8%) vs. pre-adult-onset adult
AD, n = 128 (55.2%). Patients with pre-adult-onset adult AD had
more frequent treatment than did those with adult-onset adult
AD (P = 0.010; Table 2).

For early-onset adult AD, patients who were obese (BMI >
25) showed significantly higher EASI scores than did those
who were not obese (BMI<25)

For all the adult AD patients, there was no significant difference
(P =0.784) in the EASI scores of those who were (BMI > 25) and

Table 3. Total and localized EASI score
EASI scores in adult AD

Sites of AD Pre-adult-onset Adult-onset Pvalue
(<18yr;n=232) (=18yr;n=48)

Localized
Head and neck 1.127 £1.198 1.165 £ 1.172 0.852
Upper extremities 2.502 £+ 1.952 2.720 £ 2.679 0.547
Trunk 2.602 + 3.376 3.555 + 5.036 0.138
Lower extremities 4.594 + 4.883 3.460 £ 3.846 0.168

Total 11.098 £ 8.986 10.015 £ 10.630 0.495

Values are presented as mean * standard deviation. The data were analyzed using

the »? test.

EASI = Eczema Area and Severity Index, AD = atopic dermatitis.

Table 4. Previous treatment history

Adult AD
Frequency of history Pre-adult-onset Adult-onset Pvalue
(<18yr,n=232) (=18yr;n=48)

Treatment history 0.010*
No treatment 198.2) 13(27.1) <0.001"
Occasionally 128 (55.2) 21 (43.8) 0.149
Continuously 85 (36.6) 14 (29.2) 0.324

Values are presented as number (%). ‘No treatment’ included the patients who had
never treated before. The patients who got treatment only during the flares or exacer-
bationof AD were included ‘occasionally’” group and the patients who got treatment
steadily and followed up to clinic were included ‘continuously’ group.

AD = atopic dermatitis.

*P < 0.050; 'P < 0.001.
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Fig. 1. Association between BMI and EASI score in pre-adult-onset adult AD. In pre-
adult-onset adult AD, there was a significant association between obesity (BMI > 25)
and EASI score by simple linear regression analysis (R*= 0.028; 2.8%; p = 0.167; P=
0.021).
BMI = body mass index, EASI = Eczema Area and Severity Index, AD = atopic der-
matitis.

were not (BMI < 25) obese. This was also similar for those in the
adult-onset adult AD group (P = 0.784). However, in the pre-
adult-onset adult AD group, there was a significant difference
between the EASI scores of those who were obese and those
who were not obese (P = 0.048). In the Pearson’s correlation
analysis, there was a significant association between BMI and
EASI scores in pre-adult-onset adult AD (r = 0.167; P = 0.021).
In the simple linear regression analysis, with the presumption
of BMI being an independent variable, a reliable prediction of
the dependent variable (EASI score) could be made. A signifi-
cant proportion of the variance (R* = 0.028; 2.8%) in the EASI
score is thought to be associated with the BMI (Fig. 1; p = 0.167;
P =0.021), although the correlation was quite weak. When the
test was repeated with participants separated by sex, women
(R* = 0.048; 4.8%; p = 0.220; P = 0.037), but not men (R = 0.010;
1.0%; B = 0.102; P = 0.307); showed statistically significant asso-
ciation between BMI and EASI score in the pre-adult-onset adult
AD group.

There were no significant differences in signs of atopy and
concomitant symptoms between pre-adult- and adult-
onset adult AD groups

Xeroderma was seen in the majority of cases in both groups:
pre-adult-onset adult AD (n = 93; 40.4%) vs. adult-onset adult
AD (n = 16; 33.3%). Other symptoms noted included pruritus
after sweating, orbital darkening, and intolerance to wool, among
others. Details of the AD-associated signs and symptoms for
each group are described in Table 5. None of these showed sig-
nificant difference between the 2 groups.

https://doi.org/10.3346/jkms.2017.32.8.1360

Table 5. AD-associated signs and symptoms

Adult AD

Sings or symptoms Pre-adult-onset Adult-onset Pvalue
(<18yr;n=232) (>18yr;n=48)

Xeroderma 148 (87.6) 27 (90.0) 0.707
Pruritus after sweating 119 (70.4) 18 (60.0) 0.256
Nummular eczema 93 (40.4) 16 (33.3) 0.359
Orbital darkening 86 (50.9) 15 (50.0) 0.929
Allergic shiner 80 (47.3) 11 (36.7) 0.280
Intolerance to wool 80 (47.3) 14 (46.7) 0.946
Cheilitis 65 (38.5) 9(30.0) 0.377
Handfoot dermatitis 63 (37.3) 6 (20.0) 0.067
Palmar hyperlinearity 38 (22.9) 3(10.0) 0.119
Nipple eczema 37(21.9) 7(23.3) 0.861

Nickel allergy 33(19.9) 6 (20.0) 0.908
Perifollicular accentuation 32 (18.9) 4(13.3) 0.463
Food intolerance 32 (18.9) 7(23.3) 0.576
Intolerance to metal 29(17.2) 8(26.7) 0.217
Keratosis pilaris 26 (15.6) 26.7) 0.263
Pityriasis alba 25 (14.8) 5(16.7) 0.784
Photosensitivity 19 (11.2) 4(13.3) 0.757
Bacterial skin infection 16 (9.5) 1@3.3 0.478
Dennie-Morgan line 12(7.1) 2(6.7) 0.932
Hertoghe sign 9 (5.4) 4(13.3) 0.114
Fungal skin infection 8 (4.8) 133 0.729
Ichthyosis 7(4.2) 13.3) 0.826
White dermographism 6(3.6) 26.7) 0.353
Molluscum contagiosum 2(1.2) 0(0.0) 0.548

Values are presented as number (%).
AD = atopic dermatitis.

DISCUSSION

In this study, we evaluated the epidemiology and adult AD-as-
sociated features according to onset age. It is meaningful that
we especially focused on and discussed the clinical features of
adult-onset adult AD (20-25). We found that significant differ-
ences exist between the pre-adult- and adult-onset groups re-
garding adult AD-associated features. Between the 2 groups,
there were significant differences in the areas of initial involve-
ment and in treatment history. Patients that were obese showed
more severe AD than did those that were not obese, but only in
pre-adult-onset adult AD.

So far, due to either lack of awareness or non-acceptance of
the concept of adult-onset AD, the cut-off age criteria and clini-
cal features of adult-onset disease are still being debated and
currently differ, based on several reports (18). The prevalence of
adult-onset AD also differs by study (9.0%-24.5%) (3,7,26). Ban-
nister and Freeman (14) found that among adult patients with
adult-onset AD, 65% were females and that the age distribution
ranged from 20s to 80s, with peak ages in the 50s. The prevalence
of adult-onset AD also differs in previous literature in other coun-
tries: Singapore (13.6%), Nigeria (24.5%), and so on (3,11,12). It
is also true that the cut-off ages differed by study, e.g., over 20 or
21(3,11,12).

http://jkms.org 1363



JKMS

Son JH, et al. = Atopic Dermatitis Phenotypes by Onset Age

In our research, 17.14% of adult AD patients had a history of
late-onset. In several large-scale clinical trials of patients with
AD, age eligibility for study participation was set to 18 years or
older (27-29). For this reason, we decided to define adult-onset
as the onset of AD including the 18th year of life and after. The
distribution of AD varies according to the patient’s age. In the
adolescent and adult phases, dermatitis of the face, trunk, and
hand is often the primary manifestation (14,18,19). According
to previous studies, the generalized involvement occurred in
34%, and the most commonly involved body area was hands
(28%), followed by face (26%) in adult-onset AD (14). Kanwar
and Narang (18) summarized the phenotype as localized vari-
ants of adult-onset AD (n = 46); hand eczema (n = 18; 52.77%),
eyelid dermatitis (n = 9; 25%), nipple dermatitis (n = 8; 22.2%),
and periorificial dermatitis (n = 5; 13.8%). Kanwar and Narang
(18) also reported that adult-onset AD shares many manifesta-
tions with air-borne contact dermatitis and parthenium derma-
titis, so it is hard to classify symptoms accurately.

In our study, in pre-adult-onset adult AD, the flexor surfaces
of arms and legs were significantly more highly involved initial-
ly, than in adult-onset adult AD (P = 0.005), whereas the trunk
was significantly more highly involved initially in adult-onset
adult AD, than in pre-adult-onset adult AD (P = 0.031). Our find-
ings were consistent with those of other studies. On the other
hands, there was no significant difference in the initial involve-
ment of hands and feet between adult-onset and pre-adult-on-
set adult AD group (P = 1.000). Only 6 patients (2.6%) in pre-adult-
onset adult AD patients and only 1 patient (2.1%) in adult-onset
adult AD patients reported that the lesions were firstly started
on the hands and feet. Because this study relies on the memory
of the patients, the prevalence of hand or foot eczema can be
undervalued. In aspects of the prevalence and the severity of
hand dermatitis at the time of study enrollment, we assessed
them as AD-associated signs and symptoms. 63 patients (37.3%)
in pre-adult-onset adult AD patients and 6 patients (20.0%) in
adult-onset adult AD patients had handfoot dermatitis at the
time of study enrollment. These findings were similar to those
of other studies (14,18), even though our study did not investi-
gate the patients with hand dermatitis separately. However, there
was no significant difference in handfoot dermatitis between
adult-onset and pre-adult-onset adult AD group (P = 0.067).
Additionally, we only evaluated EASI scores and localized EASI
scores which consist of ‘head and neck; ‘upper extremities; ‘trunk;
and ‘lower extremities’ so the severity of handfood dermatitis
was not assessed separately. Those in the adult phase with AD,
typically have facial involvement, such as persistent facial ery-
thema (21). Malasezzia (fungal) infection and irritant contact
dermatitis of the head and neck could induce the head and neck
lesions observed in adult AD (13,14,18). However, our study did
not show statistically significant difference of the areas of initial
involvement in the head and neck areas, between the pre-adult
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and adult-onset groups. EASI scores, particularly in the part ‘head
and neck’ among the localized EASI scores, at the time of study
enrollment might affect the results, but the initial EASI scores at
the time of onset are unknown.

Patients with pre-adult-onset adult AD had more frequent
treatment than did patients with adult-onset adult AD. Parents
of children with AD have a tendency to bring their children to
the clinic more often than adult patients visit clinics. In addi-
tion, the pre-adult-onset group had longer periods with the dis-
ease; so they might have had more chances to go to clinics or
get treatment. Disease insight might also be different between
the 2 groups due to the duration of the disease.

There are a few studies about the relationship between AD
and obesity (20,24). However, there is no study focused on the
onset age of AD regarding differences in this association between
pre-adult-onset AD and adult-onset AD. Our study showed that
obese patients showed significantly higher EASI scores than
did patients that were not obese, but only in pre-adult-onset
adult AD. Moreover, our study found that there was a significant
association between BMI and EASI score only among women
in the pre-adult-onset adult AD group.

There have been reports of the positive association of obesity
with AD in children and adults (20,30,31). Similar to our results,
in a nation-wide study of 5,202 Korean adults, obesity was posi-
tively related to the presence of AD in women (20). A possible
relationship between obesity and AD can be explained in sev-
eral ways. There seem to be links between genetic markers of
asthma, atopy, and obesity, such as ADRB2, NR3Cl, and poly-
morphisms of the fractalkine receptor gene CX3CR1 (32). The
genetic influences could explain a positive relationship between
atopy and obesity in some subgroups, for examples, those with
polymorphisms of the fractalkine receptor gene CX3CR1, the
b2-adrenergic (ADR B2), and the glucocorticoid (NR3C1) re-
ceptors genes (32). Obesity has been reported to increase sys-
temic inflammation and its effect on the immune system (32).
Adipokines, which are secreted by white adipose tissue, are as-
sociated with inflammatory effect, including cytokines, circu-
lating immune cells, and T-cell polarization (32-34). Reduced
adiponectin caused respiratory inflammation with allergic march
(33). Nagel et al. (35) also found associations between high leptin
levels and asthma, and between low adiponectin levels and AD.
Obesity can influence sex hormones (32), playing a role on the
development of atopic disorders (36). Estrogen stimulated in-
terleukin (IL)-3 and IL-4 in monocytes and promoted a Th2 phe-
notype immune response (32).

We thought about the reason why there was correlation be-
tween obesity and AD only in the pre-adult-onset group, but
not in the adult-onset group, in several ways. First, there might
be genetic differences between those in the early-onset and
late-onset adult AD groups (32). Also, due to the limitations of
the cross-sectional study, we could not find the onset point of
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obesity and the weight change in each patient. Silverberg et al.
(5) suggested that prolonged obesity beginning early in life is
associated with increased risk for, and severity of, AD. The lon-
ger duration of obesity among the pre-adult-onset group might
cause these results. In addition, in cases of pre-adult-onset adult
AD, the higher BMI the patients have, the harder to control the
patient circumstances, such as severe secretion of sweat, self-
management with topical agents, and the surrounding environ-
ment, which could influence the severity of AD, especially when
young. More specifically, in the case of adult-onset adult AD,
patients can control their conditions themselves because they
have become used to managing their disease since the disease
started. Actually, previous and recent studies to assess the asso-
ciations of obesity with AD are mostly case-control studies or
epidemiological investigation, so it is hard to indentify causal
relationships or causes, apart from relevance (5,20,37). To con-
firm the association between obesity and AD, further studies
are warranted to determine if weight loss may prevent or miti-
gate AD.

One limitation in our study is the inability to assess the tem-
poral relationship between the exposure and outcome. There
are potential reporting biases and recall bias of a cross-sectional
study using the questionnaire-based method. Secondly, this
study is a kind of preliminary study with small sample size. With
small sample size and with participants at a single institution,
the tertiary care setting might be a major limitation. Last, be-
cause this study was based on patient recall, we could not spe-
cifically divide the pre-adult-onset group into real early-onset
(before 2 years old), early-childhood onset (before 6 years old),
and late childhood onset. Late child-onset or adolescent-onset
AD subjects could have very similar features with adult-onset
AD subjects. Patients often refer to the onset of disease by ran-
domly distinguishing between the occurrence of the disease in
childhood and the occurrence of an adult, so the onset criterion
was divided into early onset and late onset. Eventually, pre-adult-
onset adult AD patients include both infantile-onset and juve-
nile-onset AD in our study. Because the major areas of initial
involvement differ in those 2 groups, additional research is need-
ed to distinguish these 2 subgroups to capture more objective
data.

In summary, we herein describe the characteristics of clini-
cal features of AD according to onset age. Even though there are
many common features, there are some significant differences
between pre-adult-onset and adult-onset AD subgroups in adult
patients with AD. Between the 2 groups, there were significantly
differences in the areas of initial involvement and the relation
to obesity depending on severity of AD. Thus, our results will
contribute to understanding the clinical characteristics of AD
and to predicting the course of these diseases.
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