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INTRODUCTION

Atopic dermatitis (AD) is the most common chronic inflam-
matory skin diseases in infancy and childhood,1 and often 
manifests variable disease course among individual patients.

It has been noted that the cumulative prevalence of AD has 
been increasing in recent years up to 8%-30% of children 
throughout the world, and the increasing tendency has been 
keenly observed in Korea.2-6

The prevalence of AD by International Study of Asthma and 
Allergies in Childhood (ISAAC) in Korea which performed ev-
ery 5 years since 1995 have shown that the cumulative preva-
lence of AD in Korean elementary school children has been in-
creased continuously from 19.7% in 1995 to 35.6% in 2010.7

There are many reports regarding the increased risk of devel-
oping asthma after AD in early childhood and over half of the 
children with eczema developed asthma in late childhood.

Therefore, a great number of patients and parents wonder 
whether AD, once developed, persists throughout the patient’s 
entire life or it can be cured. 

Natural history
Atopic march

Important aspects and also a grave concern of the natural his-
tory of AD are the number and chances of patients who will 
outgrow their disease and progress to allergic march. 

Many cross-sectional and longitudinal studies support that 
the AD as a possible first step to the atopic march. The Tucson 

Children’s Respiratory Study found that eczema during the first 
year of life is an independent risk factor for persistent wheezing 
and 18% of children with wheezing at 6 years of age had experi-
enced eczema before 2 years of age.6 The cohort study followed 
the subjects who reached up to 22 years of age and found that 
childhood asthma is strongly associated with eczema, whereas 
adult-onset asthma is not.8 In a German Multicenter Atopy 
Study, it was revealed that disease severity and atopic sensitiza-
tion are the major determinants of increased risk of subsequent 
wheeze or bronchial hyperreactivity.9

The risk of developing asthma was higher in children with ec-
zema, and an early onset of eczema was associated with in-
creased risk of sensitization to inhalant allergens.

Remission, recurrence, and persistence
AD frequently first occurs at young age and follows a chronic 

relapsing course as they grow up.7,10 AD is observed primarily 
during infancy as reported that 45% of AD begin their first symp-
toms within the first 6 months after birth, 60% during the first 
year of age and 85% before 5 years of age.9 The incidence and 
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prevalence of AD decreases as patients get older. The Korean 
National Health Insurance Corporation reported that 26.5% of 
infants under 2 years old were diagnosed with AD and the rate 
was reduced dramatically through age from 11.6% in 3 years old 
to 4.6% in 19 years old according to the report in 2008.7

Until the early 1990s, AD was known as a disease that occurs 
primarily in infancy and disappears around at 2 to 3 years of 
age.11 However, it was reported later by another birth cohort 
study with 1,314 children from birth to 7 years of age that 43.2% 
of children who had suffered their first AD symptoms within 2 
years after birth showed complete remission and 18.7% of the 
patients experienced continuous symptoms until the age of 3.9

According to the Korea ISAAC study performed in 2010, the 
prevalence of AD diagnosed ever and symptoms within the last 
12 months in 6 to 7 year-old children were 35.6% and 20.6%, re-
spectively. With these findings, we presumed that rather strange 
but over 40% of the children who had suffered AD during their 
younger age period tend to show their AD symptoms disap-
peared.

Less than half of the patients with AD have complete resolu-
tion by 7 years of age and only 60% of them have resolution by 
adulthood, which indicates the chronic nature of AD.12,13

In a high risk cohort study performed in Canada, two-thirds of 
children developed AD during their first 2 years of life and only 
42% of them had persistent AD symptoms at the age of 7 years.14 
Another study also reported 37% of children who had early-on-
set AD continued to have AD at the age of 7 years.9

Hua et al.15 reported the duration of the disease and remission 
rate of AD in their retrospective population based on birth co-
hort study with 1,404 child with early-onset AD (onset of dis-
ease in the first 2 years of life). They reported that 48.7% had dis-
ease duration less than 4 years but 30.2% of patients were still 
having AD even after 8 years of age. They reported that the re-
mission rate in their study was 69.8%.

Meanwhile, a recent Korean study revealed that 70.6% of chil-
dren who developed AD under 1 year old showed complete re-
mission of AD by 5 years old.16 In a high risk cohort study, it was 
reported that one-third of children who had developed AD 
symptoms after the age of 2 years were mostly non-atopic and 
not associated with increased risk of respiratory allergy at the 
age of 7 years.14

Long-term follow-up study up to 20 years with 252 children 
aged between 6 to 36 months showed that AD completely dis-
appeared in 60.5% of patients at around 6 years old.8 In addition, 

age of recovery from AD was higher in severe AD cases than in 
mild or moderate AD cases. Asthma and rhinoconjunctivitis 
were noted in 34.1% and 57.6% of patients with AD, respectively. 
Furthermore, children with hen’s egg sensitization showed a 
longer persistence and initial severity and hen’s egg sensitiza-
tion were significantly related to the development of asthma.

A study reported in Taiwan showed that boys may have a lon-
ger disease course and a lower remission rate compared to girls 
among children with early-onset AD.15 In addition, the early-on-
set age group (under age 1 year) showed a shorter disease 
course and a higher remission rate than the late-onset age group 
(between 1 to 2 years old). However, previous studies demon-
strated that earlier onset of AD have a lower remission rate.15

As a natural course of AD, it is impossible to find definitive an-
swer or correct information at the moment. Nevertheless, at 
least we can find certain patterns of possibility that about half of 
the children with early-onset AD may recover from their AD 
symptoms before they enter elementary school (Table).

Risk factors
Genetic and environmental factors

Many studies on AD development showed that boys more fre-
quently develop AD than girls during infancy and that there is a 
switch to girl predominance in adolescence.19,20

Genetic factors and atopic sensitization were major determi-
nants of prognosis of AD.8 Parental history of atopic disease, 
feeding type, presence of siblings, socioeconomic status and 
several environmental factors including indoor and outdoor ex-
posure to allergens,21,22 and environmental tobacco smoke,23,24 
have a relevant influence on the outcomes of AD in infancy.

Peters et al.25 studied the course of AD over puberty and risk 
factors with respect to incidence, recurrence and persistence of 
AD until adolescence. They reported that probability of the in-
cidence, recurrence and persistence of adolescent AD ranged 
from 0.14%, 9.3%, and 28.3% without any risk factors they as-
sessed, respectively, and up to 21.4%, 81.7%, and 87.6% with all 
risk factors, respectively. In particular,  parental history of AD 
and/or rhinitis and allergen sensitization during early school 
ages were the most relevant childhood predictors for the course 
of AD over puberty.

It is widely known that early AD is associated with positive 
skin test reactivity to food and inhalant allergens.21,26-28 Howev-
er, another study reported that skin test positivity to house dust 
mites at 7 years of age was not associated with the time of AD 

Table. Summary of age and rate of resolution of atopic dermatitis in each country

Country Study design Follow-up period Resolution (%)

Canada13 High-risk birth cohort with intervention Birth to 7 years of age 58%
Taiwan14 Population based birth cohort Birth to 10 years of age 69.8%
Germany9 Birth cohort Birth to 7 years of age 43.2% at the age of 3 years
Italy16 Long-term follow-up Over 20 years 60.5% at the age of 6 years
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developed; however, skin test positivity for cat and fungal aller-
gens were significantly associated with persistent AD.14

Children with AD who were sensitized to common environ-
mental allergens presented by the age of 2 to 4 years were at a 
higher risk for progressing to respiratory allergy than those 
without allergen sensitization.29 Approximately 70% of children 
with severe AD develop asthma compared with 20%-30% of 
children with mild AD.30

Many studies have suggested that food allergy is a strong risk 
factor for the development of other allergic diseases in late 
childhood.31 Comorbidity with food allergy significantly lowers 
the onset age of AD.31 Family history of AD can also be a signifi-
cant risk factor for the development of AD. Regarding factors as-
sociated with the improvement and recurrence of AD, early-on-
set AD has a higher probability of improvement than late-onset 
AD, and psychological stress and sleep disturbance tend to con-
tribute to significantly higher recurrence rates.

Recent studies suggest that the presence of Filaggrin muta-
tions in infants with early-onset food sensitization and AD in-
creases the risk for asthma.32,33 However, the relationship be-
tween the risk of food allergy and Filaggrin mutations has not 
yet been reported. 

Filaggrin

Filaggrin (FLG) is a protein that facilitates epidermal terminal 
differentiation and formation of the skin barrier that is the up-
permost layer of the epidermis. This insoluble skin barrier has 
key function to protect against environmental agents and pre-
vent epidermal water loss.34 In normal skin, upon terminal dif-
ferentiation of keratinocytes, the FLG, products of degradation, 
aggregate keratin filaments and flatten keratinocytes to form an 
effective barrier to external allergens.35

Many reports strongly support the hypothesis that AD pa-
tients tend to have skin barrier defects,36,37 and there is a link of 
AD to the chromosome locus on 1q21, which contains the epi-
dermal differentiation complex where FLG resides.38 Palmer et 
al.,39 first reported that loss-of-function mutations of FLG leads 
to impaired barrier function which manifests as a typical symp-
toms of AD. They also found that there is a causal relationship 
between AD and heterozygous carriers of 2 null FLG mutations, 
with a relative risk of 13.4.

Many cohort studies on FLG mutations in AD reported ap-
proximately 25% to 50% of AD patients have FLG mutations.40 
So far, more than 40 FLG mutations have been reported, and the 
frequency and prevalent FLG mutations are different among 
countries.41

Significant associations were observed for both R501X and 
2282del4 mutations and AD among European American sub-
jects, but the frequency of R501X mutations was 3 times higher 
for AD eczema herpeticum than for AD without eczema herpe-
ticum.42 In addition, the FLG mutation studies performed in 
Asian countries including Japan, China, Taiwan, and Korea re-

ported that only 2 identical mutations (R501X and E2422X) 
were found in both European and Asian people.43-46

In a study of Korean people, the FLG null mutation E2422X 
was not detected in any patients with AD or control subjects. 
R501X null mutation was detected in only 1 child with AD 
(0.1%). Children with AD had 3321delA deletion significantly 
more frequently (2.4%) than the control subjects (0.0%, P< 
0.001). Children with AD also had a significantly higher com-
bined allele frequency of the 3 FLG null mutations (2.6%) than 
the controls (0.0%, P<0.001). The 3321delA null mutation was 
not significantly associated with AD severity (P=0.842). When 
the patients with AD were divided into allergic AD and non-al-
lergic AD groups, these 2 groups did not differ in terms of the fre-
quency of 3321delA.47

FLG mutations seem likely to play a role in chronicity of the 
disease and IgE sensitization in patients with AD. Recent stud-
ies have shown that patients with early-onset AD and FLG mu-
tations have a tendency to have persistent disease into adult-
hood.48

FLG mutations are currently considered a major risk factor for 
AD, particularly in patients who have onset of AD at 2 years or 
younger.49 Meta analysis of FLG mutation studies on AD with 
R501X and 2282del4 found an overall OR of 4.78 from the case 
control studies and a summary OR of 1.99 from the family stud-
ies.50 Since each population is likely to have a unique set of FLG 
mutations, we should obtain information on prevalent FLG mu-
tations from each population.

Vitamin D

Since vitamin D is required for normal keratinocyte prolifera-
tion, differentiation and function, disturbed or insufficient vita-
min D metabolism could directly influence keratinocytes and 
their intrinsic functions.51-53

After Wang et al.54 demonstrated that vitamin D plays an im-
portant role in antimicrobial cutaneous immunity, other groups 
confirmed the direct connection between vitamin D metabo-
lism and cutaneous innate defense function.55,56 A recent study 
by a Japanese working group of AD reported that patients with 
AD have low vitamin D serum levels which correlate with low 
serum levels of cathelicidin peptide.57 Both cathelicidin and de-
fensins are well known antimicrobial peptide gene families in 
skin and activated by skin inflammation, skin infection and 
UVB irradiation.58

There are some studies that have revealed an increasing prev-
alence of community-associated methicillin-resistant S. aureus 
(MRSA) among patients with AD and the role of vitamin D in 
the immunopathogenesis of AD. Another study showed that 
serum levels of 25(OH)D were lower in the MRSA group, with-
out statistical significance.35

The relationship between serum vitamin D levels and AD has 
not yet been completely identified; thus, this issue still contro-
versial. It could be only a conjecture, but Vitamin D might have 
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an important role in antimicrobial cutaneous immunity in AD. 

Obesity

Obesity has been shown to have several effects on the im-
mune system that might modulate the severity of atopic diseas-
es.59 However, an association between obesity and AD has not 
yet been well established. 

A previous retrospective case-control pediatric cohort study 
demonstrated that obesity persisting more than 5 years and 
starting early in life (before 5 years of age) are associated with 
increased risk for AD and AD severity.60 Therefore, intervention 
for weight loss might be an important strategy for the treatment 
of AD in children. 

CONCLUSIONS

AD generally tends to be more severe and persistent in young 
children, particularly if they have some risk factors, including 
genetic factors. Approximately 40%-70% of childhood AD cases 
will resolve by the time they reach the age of 6-7 years. Howev-
er, we also observed that over half of the children with AD de-
veloped respiratory allergy, such as asthma and rhinoconjunc-
tivitis during late childhood. Therefore, an early interventional 
strategy to reduce the persistence rate of AD and prevent atopic 
march will be a key homework for all allergists.
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