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Summary

Background Atopic dermatitis (AD) often manifests in early childhood and has vari-
able disease course among individual patients. Previous studies regarding the nat-
ural course of AD have usually been of small sample size and were not based on
nationwide populations.
Objectives We aimed to find out the disease duration and remission rate of chil-
dren with early-onset AD (onset in the first 2 years of life) in Taiwan, and to
determine whether the presence of allergic rhinitis (AR) or asthma affects the
disease course.
Methods The patients with early-onset AD in a nationally representative cohort
were selected using the National Health Insurance Research Database of Taiwan
and were followed from birth to 10 years of age. Kaplan–Meier survival analysis
was carried out to analyse the disease duration and remission of AD. Between-
group analysis using the log-rank test was carried out to analyse the influence of
risk factors on the disease course.
Results Of the 1404 children with early-onset AD, 19�4% had disease duration
< 1 year and 48�7% had disease duration < 4 years. During the follow-up,
69�8% of the patients went into remission. Sex, onset age, presence of AR, pres-
ence of asthma and presence of respiratory atopy (either AR or asthma) did not
show statistically significant influence on disease course.
Conclusions Children in Taiwan with early-onset AD had disease of variable natural
course, and the median disease duration was 4�2 years. About 70% of the
patients went into remission eventually. The presence of AR or asthma did not
affect the disease course of AD.

What’s already known about this topic?

• Atopic dermatitis (AD) commonly affects infants and children.

• The natural course of AD varies among individual patients.

• Spontaneous resolution occurs in some children as they grow older.

What does this study add?

• The probability of children with early-onset AD healing in a given time is calcu-

lated using nationwide population-based data.

• About 70% of the patients with early-onset AD went into remission eventually.

• Presence of allergic rhinitis or asthma did not affect the course of AD.
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Atopic dermatitis (AD) is a common inflammatory skin disease

affecting mainly infants and children. Patients with AD show

increased risk of allergic rhinitis (AR) and asthma.1 There are

many published reports describing the prevalence of AD, and

the prevalence usually decreases with increasing age.2–4 The

prevalence of AD, and its association with AR and asthma in

Taiwan, have been determined using a nationally representa-

tive cohort in a previous study.5

The natural history of AD is not completely known. Studies

have shown that the disease is generally more severe and per-

sistent in young children, and periods of remission appear as

the patients grow older. Spontaneous resolution also occurs in

some patients.6–10 However, previous studies regarding the

natural course of AD have drawbacks in terms of inadequate

sample size, selection bias in the initial cohort, inadequate

length of follow-up and excessive loss to follow-up. To our

knowledge, nationwide claims-based studies of the disease

course of AD are limited.

In our study, a cohort of patients with early-onset AD

(onset in the first 2 years of life) was followed from birth to

10 years of age using the National Health Insurance Research

Database (NHIRD). The aims of our study were to investigate

the disease duration of patients with early-onset AD and the

rate of remission, and to determine the relationships between

the disease course and AR and asthma.

The study protocol was reviewed and approved by the insti-

tutional review board of Taipei Veterans General Hospital

(2012-10-014B).

Materials and methods

Data source

The Department of Health and the National Health Research

Institutes of Taiwan maintain the Taiwan NHIRD claims data-

base. The National Health Insurance (NHI) programme was

started in Taiwan on 1 March 1995. It covered 96�2% of the

total population in 2000, and by the end of 2010, 23�07 mil-

lion (99�6%) of Taiwan’s 23�16 million people had been

enrolled in the programme.11,12 In 1999, the NHI bureau

began to release all claims data in electronic format under the

NHIRD project. The NHIRD is one of the largest insurance

databases in the world, and its data have been used in many

epidemiological studies, including those associated

with AD.5,13,14

The database provides scrambled patient identification

number, date of birth, sex, diagnostic codes in the format

of the International Classification of Disease, Revision 9,

Clinical Modification (ICD-9-CM) code, and date of visit to

medical institutes. In our study, 1 million people (about 5%

of Taiwan’s population) were randomly selected from the

Taiwan NHIRD. All the enrolled subjects were followed up

from 1996 to 2010. All medical services that they sought in

the NHI programme were collected in the database, includ-

ing those provided by medical centres, local hospitals and

private clinics.

Patient selection

Both ambulatory and inpatient databases were used for patient

selection. In the present study, to be designated as having a

certain disease, the patient had to have two consecutive corre-

sponding ICD-9-CM codes in the diagnosis field in the ambu-

latory database, or one in the inpatient database. The ICD-9-

CM code used for AD in our study was 691.8; the codes used

for AR were 477.0, 477.1, 477.2, 477.8 and 477.9; and the

code used for asthma was 493.

Among the patients with AD, those who were born

between 1996 and 2000 with first diagnosis before the age of

2 years were included in our study cohort. All enrolled study

subjects were followed until the age of 10 years. Disease dura-

tion was calculated as the time span from diagnosis to the last

time the subject possessed the ICD-9-CM code of AD. ‘Remis-

sion’ was defined as having no diagnosis of AD for > 2 years

until the end of follow-up. Because AD is a chronic dermatitis,

subjects with disease duration < 90 days were excluded.

Statistical analysis

Kaplan–Meier survival analysis was carried out to analyse the

disease duration and remission of AD. Log-rank tests were

performed for between-group comparison. A P-value < 0�05
was considered statistically significant. PASW Statistics 18

(IBM, Armonk, NY, U.S.A.) was used to analyse the data in

this study.

Results

Demographic data and the disease course of atopic

dermatitis

The number of children in the database born between 1996

and 2000 was 63 427. In total 1404 children fulfilled the

inclusion criteria of our study. Among them, 794 (56�6%)
were boys and 610 (43�4%) were girls. At the time of first

diagnosis of AD, 463 children (33�0%) were younger than

6 months of age, 351 (25�0%) were aged 6–12 months and

Table 1 The disease duration in children with early-onset atopic

dermatitis who went into remission

Disease
duration

(years)

No. of

patients

Cumulative
no. of

patients

Cumulative
remission

rate, %

< 1 273 273 19�4
1–2 196 469 33�4
2–3 118 587 41�8
3–4 97 684 48�7
4–5 103 787 56�1
5–6 107 894 63�7
6–7 66 960 68�4
7–8 20 980 69�8
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590 (42�0%) were aged 12–24 months. In total, 147 children

(10�5%) had been diagnosed with AR at the time of first

diagnosis of AD, and 117 children (8�3%) had been diag-

nosed with asthma at the first diagnosis of AD. Overall, 225

children (16�0%) had been diagnosed with either AR or

asthma, regarded as ‘respiratory atopy’, at the time of first

diagnosis of AD.

We also calculated what specialties these children sought

medical help for. Among the total 250 604 times of ICD-9-

CM coding of AD in the 1404 children, 94 569 (37�7%) were

under the service of dermatologists. Physicians of family medi-

cine accounted for 40 929 visits (16�3%) and paediatricians

accounted for 29 623 (11�8%). Other specialties with large

numbers of coding included internal medicine (7�8%) and

traditional Chinese medicine (4�0%).

In the whole study group, 273 children (19�4%) had dis-

ease duration < 1 year, 587 (41�8%) had disease duration

< 3 years and 787 (56�1%) had disease duration < 5 years

(Table 1). In total 980 children (69�8%) went into remission

during our follow-up period, meaning that the other 424

(30�2%) still sought medical help for AD after the age of

8 years. The expected disease duration in the whole study

group was estimated by survival analysis (Fig. 1). The median

duration of AD was 1523 days (4�2 years).

Risk factors associated with the duration and remission

rate of atopic dermatitis

We carried out between-group analysis using the log-rank test

to analyse the influence of risk factors on the disease duration

and remission rate of AD (Table 2). Trends could be seen in

the survival curves showing that boys have a longer disease

course and lower remission rate than girls (Fig. 2). When

dividing the patients according to the onset age, the 1–2-year-

old group had a longer disease course and a lower remission

rate than the 0–1-year-old group (remission rates 67�6% and

71�4%, respectively). The remission rates of patient with AR

(66�0%) or asthma (63�2%) were lower than in those without

AR (70�2%) or without asthma (70�4%). The remission rate of

children with ‘respiratory atopy’ (65�8%) was also lower than

in those without it (70�6%). However, none of the differences

in the between-group analysis were statistically significant.

Discussion

In a retrospective manner, we observed a large, population-

based birth cohort. Those with early-onset AD (onset of dis-

ease in the first 2 years of life) were followed from birth until

10 years of age. Among this cohort, about half of the patients
Fig 1. Kaplan–Meier survival analysis of persistence of atopic

dermatitis (AD) in the whole study group.

Variable

No. of

patients

No. of patients

in remission

Remission

rate (%)

Median (IQR) disease

duration (days) P-valuea

Sex

Male 794 549 69�1 1545 (475–NA) 0�522
Female 610 431 70�7 1442 (478–NA)

Age of onset

< 1 year 814 581 71�4 1383 (460–NA) 0�157
1–2 years 590 399 67�6 1632 (503–NA)

AR
No 1257 883 70�2 1523 (478–NA) 0�592
Yes 147 97 66�0 1526 (426–NA)

Asthma

No 1287 906 70�4 1525 (500–NA) 0�487
Yes 117 74 63�2 1523 (396–NA)

AR or asthma
No 1179 832 70�6 1504 (500–NA) 0�477
Yes 225 148 65�8 1527 (415–NA)

IQR, interquartile range; NA, not available because of censored information on survival

analysis; AR, allergic rhinitis. aThe P-values are from between-group analysis using log-rank

tests.

Table 2 Influences of variables on disease

duration and remission rate
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(48�7%) had disease duration < 4 years. That is, about half of

the children with early-onset AD went into complete remis-

sion before school age. However, there were also another

30�2% of patients still seeking medical help for AD after

8 years of age, given that the remission rate in our study was

69�8%.
The remission rate and disease duration of our study fell

between the values from previous reports. Illi et al.7 followed

192 children with early-onset AD and found that 43�2% went

into complete remission by the age of 3 years. In another

retrospective follow-up study,8 AD had completely resolved in

60�5% of patients first diagnosed between 6 and 36 months of

age. A recent study in Korea had results similar to ours.10 They

analysed 597 children with AD who manifested skin symp-

toms in the first year of life, and found that 70�6% became

disease free after a mean duration of 60 months of follow-up.

Fig 2. Kaplan–Meier curves showing the disease duration with different variables. AD, atopic dermatitis; AR, allergic rhinitis; y/o, years old.
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Several factors may explain the differences in remission rate

and disease duration. In the first study, by Illi et al.,7 complete

remission after age 2 years was calculated, but we were

unable to discern the percentage of children who went into

remission in the later years of life in this cohort. Both the

study by Ricci et al.8 and that of Chung et al.10 were retrospec-

tive analyses at a single centre. The longer follow-up time

(mean 16�9 years) of the study by Ricci et al. may explain the

lower remission rate because of detection of late relapses.

Compared with previous studies, our study better reflected

the population data because the initial cohort was nationwide

and claims based, the follow-up time was long, and almost all

medical services in the nation are included in this database.

The presence of AD was defined as either ambulatory or in-

patient visits under the diagnosis of AD made by clinicians.

The reliability is better compared with the phone calls or

questionnaires used in previous studies.7,8,10

Although the data were not statistically significant, our

study suggests that boys may have longer disease course and

lower remission rates than girls among patients with early-

onset AD. Previous studies, including both cohort and cross-

sectional studies, showed that the prevalence of AD in girls

was lower than that in boys in infancy, but exceeded male

patients in preschool children.5,9,15,16 Considering the results

of our study, it could be assumed that the shifting was due to

later onset in girls.

When comparing according to the onset age, the 1–2-year-

old group had a longer disease course and a lower remission

rate than the 0–1-year-old group. However, it did not reach

statistical significance. There have been some natural history

surveys underlining that earlier age at onset is associated with

lower frequency of healing of AD.17,18 This may be explained

by patients with earlier onset of AD having higher SCORAD

(Scoring of Atopic Dermatitis) indexes and thus more severe

clinical disease.19 However, if we focus on patients with

early-onset AD, previous studies showed that those with a

manifestation of disease in the first year of life did not have a

poorer prognosis than those whose onset was later.7,20 Our

study had the same finding.

In this study, the presence of AR, asthma or ‘respiratory

atopy’ (either AR or asthma) at the first diagnosis of AD failed

to show any influence on AD disease course. It is considered

that AD is one of the first steps in the ‘atopic march’.21,22

Therefore, patients with AD may develop AR or asthma in

their later years of life. Our study helps to clarify only that

patients with other atopic comorbidities do not have more

protracted disease duration of AD.

Understanding the natural history of AD helps to provide

accurate information for prognosis and to establish an appro-

priate management strategy for each patient. Although it is

impossible to guarantee, we can give parents the probability

that children with early-onset AD will recover in a given time.

This helps them to understand the disease better and to coop-

erate with physicians in the care of these children. Educational

intervention with the patient and family has proven to be of

use in the care of AD, and was included in recent guidelines

for AD management.23,24 The results of our study provide

important information and can be incorporated into educa-

tional programmes for AD.

There were some limitations to our study. Firstly, because

the recognition of AD depended on diagnosis by a physician,

subclinical disease might be missed. The disease duration may

be better interpreted as the ‘disease duration requiring medical

intervention’. However, the result was still of great value, as

not requiring medical treatment meant the disease went into

remission to an extent. Secondly, our data did not show the

disease severity, the given treatment, or other factors that may

have effects on the course of AD. Thirdly, although the fol-

low-up to 10 years of age was longer than most previous sim-

ilar studies, it failed to capture the relapses after 10 years. The

remission rate of AD may be overestimated.

In conclusion, about 70% of children in Taiwan with early-

onset AD went into remission eventually, and the median dis-

ease duration was 4�2 years. The between-group analysis did

not show significant influence of sex, age and presence of AR

or asthma on disease duration.
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