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Abstract
Melatonin an important immunomodu-

latory molecule in allergic diseases.
Melatonin also plays a role in several body
systems including to regulate circadian
rhythms because of its role to cause drowsi-
ness. Research shows in the case of atopic
dermatitis (AD) circadian production of
melatonin is reduced compared to healthy
controls. This study aimed to investigate the
differences of urinary melatonin levels
between children with AD and healthy con-
trols, and its relationship with disease sever-
ity. A cross sectional study was conducted
in pediatric dermatology division of our
outpatient clinic. Severity of AD was deter-
mined by using the instruments
Scoring Atopic Dermatitis (SCORAD).
Urinary melatonin levels were measured by
Enzyme-linked immunosorbent assay
(ELISA). The urinary melatonin levels in
AD group were not significantly lower than
in healthy controls (P =0.98 P<0.05) but the
means show lower levels of urinary mela-
tonin levels in AD group (486.73±292.13
pg/ml , 611.51±280.45 pg/ml, respectively).
There were no significant association
between urinary melatonin levels and dis-
ease severity (P > 0.05) but there’s a tenden-
cy of decreased urinary melatonin with
increased the severity of AD.

Introduction
AD is caused by abnormalities in skin

inflammatory process that are multifactori-
al, chronic, and relapse-recurrence.
Oxidative stress stimulates the inflammato-
ry response that causes allergic diseases
such as AD, allergic rhinitis, and asthma.
The severity of the disease, coupled with
stress associated with chronicity of the dis-
ease and impairment of the immune
response, results in sleep disturbance in
patients with AD.1 Sleep disorders caused
by pruritus in AD patients can cause physi-
cal and mental fatigue, mood swings, and

decreased concentration.2
Research shows that in the case of AD

circadian production (nighttime) of mela-
tonin is reduced.3 Melatonin bridges the
homeostatic conditions between the brain
and the immune system. Gamma interferon
increases melatonin synthesis. AD patients
have low gamma interferon levels so that
melatonin synthesis is reduced and results
in sleep disturbance in AD patients. The use
of melatonin for sleep-deprived AD patients
is expected to be helpful because of the abil-
ity of melatonin to regulate the sleep phase
and other functions that can inhibit proin-
flammatory cytokines and increase the pro-
duction of anti-inflammatory cytokines
where the balance of these cytokines is
impaired in patients with AD.1

Research on urinary melatonin in AD
patients has not been widely performed and
the results of these studies are also contro-
versial. Previous observations led us to con-
duct research to measure urinary melatonin
levels in AD patients compared with control
children.

Materials and Methods 
Observational analytical research with

cross sectional was aimed to compare uri-
nary melatonin levels in AD patients com-
pared to healthy controls. Sampling of the
study was conducted on a consecutive basis
from patients who met the criteria for
receiving samples up to the number of sam-
ples met. Written informed consent was eth-
ically approved by ethical commitee of Dr.
Soetomo general hospital. Study was con-
ducted on 44 samples consisting of 22 AD
samples and 22 control samples. All sam-
ples meet the requirements and are willing
to participate in the research by signing
information for consent, informed consent.

Results
The results showed that the average uri-

nary melatonin content in the AD group was
486.73±292.13 pg / ml and in the control
group was 611.51±280.45 pg / ml (Figure
1). Based on t-test of 2 unpaired samples,
there was no statistically significant differ-
ence for urinary melatonin levels between
atopic dermatitis group and control group (p
= 0,98).

The results showed that the mean of uri-
nary melatonin levels in the AD patients
with severe severity was 144.38±62.44 pg /
ml, the degree of moderate severity was
430.8±134.99 pg / ml, and the mild severity
was 874.58±98.70 pg / ml (Figure 2).

Discussion
Results showed that the mean urinary

melatonin content in the AD group was
lower than in the control group, although
there was no statistically significant differ-
ence (p = 0.98). This result is consistent
with previous studies which stated that
serum melatonin levels in AD patients were
lower than in the control group.4 Melatonin
affects the synthesis of IFN-ɣ, and, although
there is no significant data on the relation-
ship between melatonin and AD, it has been
reported that IFN-ɣ is associated with
serum levels of melatonin and AD.
Generally, IFN-ɣ improves melatonin syn-
thesis. AD patients show lower IFN- ɣ pro-
duction and potentially lead to reduced
release of melatonin and, in turn, may con-
tribute to sleep disturbance and further
stress in patients with AD.1 Research
showed that the metabolite rate of nocturnal
melatonin (6-sulfatoxymelatonin) in
patients with AD was slightly higher than
controls. Higher levels of melatonin are
associated with better sleep efficiency, less
fragmentation of sleep, and milder degrees
of illness.3 The explanation of these results
is the mechanism of increased melatonin
compensation to improve sleep disorders in
AD patients, and those who respond to
these reactions will have an effect on
elevated levels of melatonin on
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examination. The levels of urinary mela-
tonin decreases as the severity of AD is
worsening. Research on the provision of
melatonin supplements in AD showed
results that with the administration of mela-

tonin can improve SCORAD averages
become lighter, so it can be concluded that
the lower SCORAD, melatonin levels is
also higher.5

Conclusions
The urinary melatonin levels in AD

group were not significantly lower than in
healthy controls. There was no significant
association between urinary melatonin lev-
els and disease severity but the tendency of
decreased urinary melatonin levels in accor-
dance with increasing the severity of AD.
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Figure 1. Boxplot of average urinary melatonin levels in atopic and control groups.

Figure 2. Boxplot of average urinary melatonin levels based on degree of severity. 
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