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ABSTRACT

Introduction: Ultraviolet-free (UV-free) blue
light phototherapy has emerged as a promising
option due to its reported efficacy and minimal
adverse effects. This study aims to evaluate the
effectiveness of full-body blue light irradiation
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in both adult and pediatric patients with atopic
dermatitis (AD), assessing its impact on skin
condition and mood regulation by investigating
serum concentrations of serotonin and kynure-
nine pathway metabolites.

Methods: 20 patients (age 9-45) with moderate
and severe AD were included in the study. Treat-
ment consisted of 10 irradiations with Full Body
Blue device (453 nm). Serum concentrations of
serotonin, quinolinic acid, kynurenic acid, tryp-
tophan, and kynurenine were measured before
and after irradiations.

Results: After 10 sessions of full blue light ther-
apy (453 nm) statistically significant improve-
ments were observed in Eczema Area Severity
Index (EASI 13.16 vs. 8.65; p=0.00016), SCOR-
ing Atopic Dermatitis (SCORAD 44.99 vs. 23.73;
p<0.00001), Visual Analogue Scale (VAS 6.53
vs. 3.95; p=0.00251), 10-item pruritus severity
scale (13.32 vs. 7.05; p<0.00001). Moreover,
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statistically significant decrease in Dermatology
Life Quality Index (DLQI) was noted (14.37 vs.
7.42; p=0.00351). Additionally, increase in the
serum concentration of serotonin was observed
after completing 10 irradiation sessions (median
139.77 mg/ml vs. 274.92 mg/ml; p<0.00001).
Conclusion: Blue light may be a promising and
safe treatment in patients with AD. It might also
positively influence mood. Further investiga-
tions are needed to confirm those findings.
Trial Registration: ClinicalTrials.gov identifier,
NCT06516783.

Keywords: Atopic dermatitis; Blue light; Mood
regulation; Serotonin

Key Summary Points

Why carry out this study?

Both topical and systemic treatments in
atopic dermatitis (AD) pose the risk of devel-
oping adverse effects, blue light therapy
might be a possible alternative with high
safety profile.

The aim of this study was to assess the effec-
tiveness of full body blue irradiations in the
treatment of AD in adult and pediatric popu-
lations. Furthermore, we aimed to investigate
whether blue light had an impact on serum
concentrations of serotonin and kynurenine
pathway metabolites involved in mood regu-
lation.

What was learned from the study?

After 10 sessions of full blue light therapy
statistically significant improvements were
observed in Eczema Area Severity Index (EASI
13.16 vs. 8.65), SCORing Atopic Dermatitis
(SCORAD 44.99 vs. 23.73), Visual Analogue
Scale (VAS 6.53 vs. 3.95), 10-item pruritus
severity scale (13.32 vs. 7.05), Dermatology
Life Quality Index (DLQI 14.37 vs. 7.42) and
statistically significant increase in the serum
concentration of serotonin was observed
(median 139.77 vs. 274.92 mg/ml).

Blue light seems to be a promising and safe
treatment in patients with AD and might
enhance mood, but further investigations are
needed to confirm these findings.

Blue light could be a possible therapy for
patients with contraindications to conven-
tional therapies or as a combined therapy
with conventional methods.

INTRODUCTION

Atopic dermatitis (AD) is a common chronic
inflammatory skin disease, typically manifest-
ing in the early childhood. It is characterized
by recurrent exacerbations and remissions.
The localization of the skin lesions varies with
age and is accompanied by severe pruritus and
dryness of the skin. The pathogenesis of AD
involves a complex interplay of genetic, envi-
ronmental, and immunological factors, along-
side an impairment of the epidermal barrier
[1, 2]. Patients with AD experience significant
decrease in their quality of life due to chronic
pruritus, insomnia, social marginalization and
the persistent nature of the condition. Treat-
ment of AD always requires regular use of emol-
lients. In mild AD, topical corticosteroids or cal-
cineurin inhibitors are also used. In more severe
cases, phototherapy—narrowband ultraviolet B
(UVB) can be added to the treatment regimen.
Severe AD is the indication for systemic immu-
nosuppressive or immunomodulatory treatment
[3, 4]. Both topical and systemic treatments pose
the risk of developing adverse effects. Long-term
use of ultraviolet radiation (UV) treatment may
induce premature skin aging and increase the
risk of carcinogenesis [5-9]. UV-free blue light
phototherapy (400-500 nm) may be a promis-
ing alternative treatment method. Previous stud-
ies showed that blue light irradiation was not
associated with the occurrence of serious adverse
effects [10-18].

The mechanism of action of blue light is not
fully understood and is the subject of scien-
tific research. Chromophores (photoacceptors)
such as opsins, flavins, porphyrins, nitrosated
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proteins and cytothrome c oxidase are involved
in this process through nitric oxide mediated
reactions and reactive oxygen species (ROS)
formation [19-21]. There are studies suggesting
its anti-inflammatory potential. Blue light irra-
diation (at the intensities 3.75, 7.5, 15 J/cm2)
of dendritic cells resulted in lower secretion of
interferon-gamma (IFN-vy), Interleukin-2 (IL-2),
IL-10, IL-12p70, IL- 18, and TNF-a (except IL-4)
by stimulated T-cells. Interestingly, this effect
was more pronounced at higher doses of blue
light. Therefore, blue light might be beneficial
in inflammatory skin diseases such as AD [22].
Moreover, in another study it was showed that
blue light irradtiation lead to lower expression of
inflammatory genes, probably because of stimu-
latation of steroid hormone biosynthesis [22].
There are only few studies evaluating the use of
blue light therapy in patients with AD. Blue light
used locally showed a significant improvement
in atopic hand and foot eczema (10 patients,
30 min focal irradiations with partial body irra-
diation device, 3 times per week for 4 weeks;
40% of emission between 400 and 500 nm, 26%
between 400 and 450 nm, 42 J/cm2)[10]. Fur-
thermore, local blue light ((A=453 nm, 90 J/
cm?2) irradiation reduced severity of eczema
lesions in 20 patients with atopic and non-
atopic eczema [11]. Two studies evaluated full
body blue irradiations in individuals with mild
to moderate AD, while another study focused on
severe cases of AD [12, 13]. Both of them showed
a positive impact on pruritus, whereas only one
observed significant Eczema Area Severity Index
(EASI) decrease after irradiations. These studies
were limited to adult patients. The aim of our
study was to assess the effectiveness of full body
blue irradiations in the treatment of AD in adult
and pediatric populations. Furthermore, we
aimed to investigate whether blue light had an
impact on selected mood regulators including
serotonin and kynurenine pathway metabolites.
They are related to mood regulation. Previous
research indicated a potential effect of blue light
on B-endorphin production, which could also
be linked to mood regulation [23]. Patients with
AD are more susceptible to mood disorders and
depression. Our goal was to investigate whether
blue light irradiations would improve the skin

condition, but also the mood of patients with
AD.

METHODS

The study was approved by Ethics Committee of
the Medical University of Lodz (RNN/223/20/KE
08.09.2020). Consent to participate and publish
the data was obtained from all the participants.
The patients agreed to the publication of their
images. This study was performed in accordance
with the Helsinki Declaration of 1964 and its
later amendments.

Twenty patients (age 9-45; 5 males and 15
females) with moderate and severe AD (EASI
13.16; range 6.2-19.4; SCORing Atopic Derma-
titis—SCORAD 44.99; range 30.5-68.6) were
included in the study from November 2020
to November 2022. Eligibility criteria were:
a diagnosis of AD according to Hanifin and
Rajka criteria ([24]), age above 8 years old and
written informed consent. Excluded from the
study were patients with known hypersensi-
tivity to ultraviolet or blue radiation, patients
under 8 years of age; women who were preg-
nant, breastfeeding or planning to become
pregnant during the treatment; patients who
participated in another experiment / clinical
trial within 30 days prior to inclusion in the
study; patients unwilling or unable to respect
the requirements of the study; patients with
other skin diseases, patients with planned
hospitalizations or surgical procedures during
the time of the study; patients using medica-
tions with proven phototoxic effect, patients
with diastolic blood pressure>95 mmHg
and <65 mmHg, patients with congenital or
acquired immune disorders; patients with a
history or at the time of the examination diag-
nosed with a skin cancer, severe actinic kera-
tosis or dysplastic moles; patients diagnosed
with genophotodermatoses with increased risk
of skin cancers (including xeroderma pigmen-
tosum, Cockayne’s syndrome and Bloom'’s syn-
drome); patients addicted to alcohol or drugs
in the last 12 months [Table 1].
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Device

Full Body Blue GEN 1.0 device (built by
PHLECS B.V., Phlecs, High Tech Campus 12,
5656 AE Eindhoven, The Netherlands) with
European Community (EC) Certificate (num-
ber 2238613CE0O1) was used in the study. The
device provides phototherapeutic light through
light panel with treatment Light Emitting
Diodes—LEDs (wavelength 453 nm, irradiance
40mW/cm?; dose 36 J for 15 min treatment) to
one side of the body of the patient who is lying

Table 1 Demographics and comorbidities

flat on an examination bed [Fig. 1]. All patients
and personnel were wearing the protective eye-
wear (wavelength range (A) 400-500 nm) at all
times when the device was switched on.

Study Plan

After giving written, informed consent, skin
examination was performed (including photo
documentation) and each patient had skin
phototype assessed according to Fitzpatrick’s
scale. A detailed medical history was collected.

Patient Age Sex Fitzpatrick Comorbidities Medications
type

1 12 F II None None

2 38 F I None Antihistamines—cetirizine, hydroxyzini

3 12 F 1I Asthma Budesonidum inhalation, antihistamines—lorat-
adinum

4 12 F 111 None Antihistamines—cetirizine, hydroxyzini

5 16 F 10 Asthma Antihistamines -cetirizini

6 26 F II None Ethinyloestradiolum, gestodenum, antihista-
mines: cetirizini, hydroxyzzini

7 31 F II Allergic Rhinitis Antihistamines: bilastinum

8 26 F 1 Hypothyroidism, insulin resistance  Levothyroxinum natricum

9 18 F 1I None Antihistamines—rupatadinum

10 288 M 1 None Antihistamines—levocetirizine

11 9 M I None (Asperger syndrome in susp.) None

12 24 F 1 None None

13 34 F I None Antihistamines—Dbilastinum

14 17 M 1III Depression Fluoxetinum, quetiapinum

15 38 F II None None

16 18 F 1I Allergic rhinitis Antihistamines—levocetirizine

17 20 M II None None

18 17 M 10 None None

19 39 F 1I None Dienogest + ethinyloestradiolum

20 45 F 1I Hypertension Ramiprilum, acetylsalicylic acid
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In addition, patients completed the Derma-
tology Life Quality Index (DLQI; 0-30 points)
questionnaire and 10-item pruritus severity
scale (3-20 points). Clinical assessment was
performed using SCORAD (0-103 points), EASI
(0-72 points) and Visual Analogue Scale (VAS;
0-10 points). On day O, before the start of the
treatment blood samples were collected to
assess the serum concentrations of serotonin

Fig.1 Full Body Blue GEN 1.0 device

Table 2 Study Protocol

(5-hydroxytryptamine; 5-HT; mg/ml), quinolinic
acid (mg/ml), kynurenic acid (mg/ml), trypto-
phan (mmol/l), and kynurenine (mmol/l). The
study was scheduled for 10 irradiations session.
Full body blue light was administered for 15 min
to each side of the body of the patient (30 min
in total) 3-5 times per week using the PHLECS
Full Body Blue device. During the treatment
patients were allowed to use emollients. Twenty
four hours after the final irradiation, a control
visit was performed to assess the effectiveness
and safety of the therapy. The same parameters
as for the first visit were used (DLQI, SCORAD,
EASI, VAS, 10-item pruritus severity scale) and
blood samples were collected. Photographic
documentation was carried out at each visit
[Table 2].

Blood for testing was collected from the
elbow vein between 7.00 and 9.00 a.m, into
appropriate test tubes, 8 ml each. After the
blood had completely clotted at room tempera-
ture, the blood was centrifuged at 3000 revolu-
tions per minute (RPM) for 10 min. The serum
from above the clot was collected and por-
tioned into Eppendorf tubes. All tested material
was divided and deep-frozen to—70 °C. Prior
to conducting analysis, appropriate portions
of the material were thawed and thoroughly
mixed. The samples were never re-frozen. The
concentration of serotonin in the serum was
determined using a commercially available
Enzyme-Linked Immunosorbent Assay—ELISA
kit (IDK system Immunodiagnostik AG, Gezr-
many). The concentration of quinolinic acid
and kynurenic acid in the serum was deter-
mined using ElISA kit (Cloud Clone Corp.). The

assessments

informed consent

demographic information: age, sex

photodocumentation

skin phototype according to Fitzpatrick's scale

medical history

comorbidities

concomitant medications

skin examination

scales completion: DLQJ, 10-item pruritus severity scale, SCORAD, EASI, VAS

before the treatment

DAY 0 - before the treatment | after 10 irradiation session

blood sample collection

safety: adverse events

DLQI Dermatology Life Quality Index, EASI Eczema Area Severity Index, SCORAD SCORing Atopic Dermatitis, EASI

Eczema Area Severity Index, VA4S Visual Analogue Scale
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concentration of tryptophan and kynurenine
in the serum was determined using Indoleam-
ine 2,3-Dioxygenase activity—IDO activity
ElISA (Immunduer-grafik AG, Germany).

Statistical analysis was performed using
Statistica 13 software. Characteristics of par-
ticipants including demographic data and
clinical assessments were presented as means
with standard deviations or cumulative inci-
dence (N) with percentages. Distribution of
continuous variables was evaluated using
the Shapiro-Wilk test. Student t-test or non-
parametrical counterparts were used to com-
pare 2 groups. For comparison of more than
2 groups Friedman ANOVA was employed. A
p-value <0.05 was deemed significant.

RESULTS

Patients

Twenty patients with AD who met the inclusion
criteria were included in the study (15 females,
5 males). At the initial appointment the median
disease activity was moderate and severe (EASI
13.16; SCORAD 44.99), patients experienced
moderate itching (VAS 6.53; 10-item pruritus
severity scale 13.32) and moderately impaired
quality of life (DLQI 14.37).

Clinical Response

After 10 sessions of full blue light therapy
(administered 3-5 times per week), statisti-
cally significant improvements were observed
in EASI (13.16 vs. 8.65; p=0.00016; improve-
ment by 34.35%), SCORAD (44.99 vs. 23.73;
p<0.00001; improvement by 47, 25%) and
VAS (6.53 vs. 3.95; p=0.00251; improvement
by 39.51%). Furthermore, patients reported
reduction in pruritus and statistically signifi-
cant improvement in 10-item pruritus severity
scale (13.32 vs. 7.05; p<0.00001; improvement
by 47, 11%) was noted. Moreover, another
observation was the improvement in the qual-
ity of life. Statistically significant decrease in

DLQI was noted (14.37 vs. 7.42; p=0.00351;
improvement by 48.36%).

Safety

No serious adverse effects were observed. The
mild side effects consisted of itching and dry-
ness (1 patient—5%) of the skin few hours after
irradiations and a sensation of warmth during
(2 patients—10%) the treatment, which disap-
peared after turning off the lamp and the end
of irradiation. None of these symptoms led
to discontinuation of irradiations. No other
adverse effects were observed.

Serological Data

The serum concentrations of serotonin (mg/
ml), quinolinic acid (mg/ml), kynurenic acid
(mg/ml), tryptophan (mmol/l), and kynurenine
(mmol/l) were examined in patients before and
after 10 sessions of irradiation. A statistically
significant increase in the serum concentration
of serotonin was observed after completing 10
irradiation sessions (median 139.77 mg/ml vs.
274.92 mg/ml; p<0.00001). The changes of the
other serum parameters were statistically insig-
nificant: quinolinic acid (median 48.08 mg/ml
vs 45.07 mg/ml; p=0.60942), kynurenic acid
(67.32 mg/ml vs 60.62 mg/ml; p=0.24883),
tryptophan (81.52 mmol/l vs 70.84 mmol/];
p=0.31383), and kynurenine (3.32 mmol/l vs
3.1; p=0.98835) [Table 3; Fig. 2].

DISCUSSION

AD is a chronic disease that often occur in the
general population. It has a significant impact
on the quality of life of patient’s entire family.
Among the treatment methods the topical, sys-
temic and phototherapy are used, depending
on the clinical severity. Blue light, as the UV-
free method is a promising alternative due to
its high safety profile. According to the currents
studies it is believed to be safe with only few
mild side effects reported. Termal discomfort,
burning sensation, itching, local redness, local
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Table 3 Serum concentrations of serotonin and kynurenine pathway metabolites and atopic dermatitis scales before and

after blue light treatment

Before the treatment After 10 irradiations p-value

Median Stand. dev Median Stand. dev
Serotonin (mg/ml) 139.77 38.05 274.92 13.95 <.00001*
Quinolinic acid (mg/ml) 48.08 13.95 45.07 16.81 0.60942
Kynurenic acid (mg/ml) 67.32 16.58 60.62 16.36 0.24883
Tryptophan (mmol/1) 81.52 28.48 70.84 21 0.31383
kynurenine (mmol/1) 332 156 3.1 15 0.98835
EASI 13.16 3.59 8.65 2.06 0.00016*
SCORAD 44.99 8.50 23.73 3.09 <.00001*
DLQI 14.37 7.65 7.42 5.65 0.00351*
VAS 6.53 2.44 3.95 1.79 0.00251*
10-Item Pruritus S.S 13.32 3.60 7.05 3.82 <.00001*

*Statistically significant

EASI Eczema Area Severity Index, SCORAD SCORing Atopic Dermatitis, DLQI Dermatology Life Quality Index, VA4S
Visual Analogue Scale, 10-Itrem Pruritus S.S 10-item pruritus severity scale

hyperpigmentation, dizziness, headache were
reported only in a few patients and did not led
to discontinuation of the therapy [10-15]. In
this study we assessed the efficacy and safety of
full-body blue irradiation in the treatment of
moderate and severe atopic dermatitis. Accord-
ing to our findings we observed a significant
change in EASI (13.16 vs. 8.65; p=0.00016,
improvement by 34.35%), SCORAD (44.99 vs.
23.73; p<0.00001; improvement by 47.25%),
VAS (6.53 vs. 3.95; p=0.00251; improvement by
39.51%), 10-item pruritus severity scale (13.32
vs. 7.05; p<0.00001; improvement by 47.11%)
and DLQI (14.37 vs. 7.42; p=0.00351; improve-
ment by 48.36%) [Fig. 3; Fig. 4]. The EASI
improvement was also observed in the previous
clinical study using full body irradiation device
(36 patients with AD, 2-3 cycles of 5 consecutive
blue light-irradiations; wavelength >66% of the
spectrum 400-500 nm; 24 min of each body side
exposure; 28.9 J/cm?; total fluence 43.7 J/cm?).
In the study protocol patients were instructed
to use topical corticosteroids 48 h after finishing
blue light treatment cycle until complete skin

lesion reduction. In case of a recurrence of the
lesions, another cycle of irradiation was initi-
ated. EASI was improved by 41% after 3 months
and 54% after 6 months. Reduction of pruritus
and improvement of sleep and life quality was
also noted. Furthermore, another observation
indicated a decrease in the frequency of dis-
ease relapses accompanied by milder symptoms
and a reduced need for topical corticosteroid
treatment. Moreover, the decrease in DLQI was
observed after blue light therapy [12]. Several
potential factors may account for better out-
comes comparing to our study. Firstly, longer
duration (48 vs 30 min) of individual irradia-
tion session could have been significant. Moreo-
ver, the treatment was applied for patients with
mainly severe AD (EASI of 20.6+2.2 at the base-
line, range 6.8-54). It is possible that patients
with a severe course of the disease are likely to
exhibit a greater degree of improvement com-
pared to those with a milder course at the base-
line, as it was observed in patients with psoriasis
in the previous study [25]. Interestingly, in the
recent randomized sham-controlled clinical trial
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Full-body blue treatment in 20 patients with AD
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Fig.2 Full-body blue treatment in 20 patients with AD.
EASI (13.16 vs. 8.65; p=0.00016), SCORAD (44.99 vs.
23.73; p<0.00001), DLQI (14.37 vs. 7.42; p=0.0035),
VAS (6.53 vs. 3.95; p=0.00251), 10-item pruritus severity

in the arm treated with blue light 450 nm (25
patients, mean 21.1 irradiations over 8 weeks, 3
times per week) no significant changes in EASI,
SCORAD, Investigator’s Global Assessment (IGA)
and DLQI scores were observed [13].

However, the improvement of>50% in EASI
was observed in 24% patients in the 450 nm
arm and mean SCORAD decreased, but not
significantly comparing to the sham group. In
that study after 450 nm irradiations significant
reduction of pruritus in the Itch-VAS ((Itch-VAS,
-1.6+£2.3; p=0.023 vs. sham irradiation) was
noted which was accompanied by decrease in
IL-31 expression. The parameters of the device
(450 nm wavelength, 40 mW/cm2, 36 J/cm?2)
were similar to the parameters used in our study,
there was a minor variance in the wavelength
used (450 nm vs 453 in our study). The possi-
ble hypothesis for observing greater improve-
ment among patients in our study was higher
disease severity of participants recruited to the
study (median EASI 13.16, SCORAD 44.99 in

20
15
o B l- B

DLQl 10-Item Pruritus S.S

m AFTER 10 IRRADIATIONS

scale (13.32 vs. 7.05; p <0.00001). AD Atopic dermatitis,
EASI Eczema Area Severity Index, SCORAD SCOR-
ing Atopic Dermatitis, DLQI Dermatology Life Ql{ality
Index, VAS Visual Analogue Scale

our study vs EASIL: 6.9+8.0; SCORAD 37.3+14.4
in Buhl et al. study). Another reason could be
a more intense schedule of irradiations (3-5
times per week). Increasing the frequency of
blue light irradiations may contribute to better
treatment outcomes. A study comparing vari-
ous treatment schedules (eg. 3 times per week
vs 5 times per week vs daily application) would
allow the development of the most effective pro-
tocol. Both studies indicate a positive effect of
blue light on pruritus, which was also observed
in our study [12, 13]. In the previous study the
minimal clinically important difference was
assessed and the moderate pruritus (3 to<7) on
VAS score at the baseline required a reduction
of 1.34 points, which was observed in our study
[26].

Additionally, of importance in our study is
the involvement of pediatric population (7
patients, age 9-17). The treatment was well tol-
erated and effective. The inclusion criteria was
the age above 8 years old. The age limit was set
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Fig.3 Before the treatment

considering factors such as the child’s ability to
stay still during the irradiation procedure. To our
knowledge this is the first study of blue light
treatment involving patients under 18 years old.
Further studies on larger cohorts of children are
necessary to validate these findings.

Because there was a study which showed a
potential impact of blue light on p-endorphin
production, we decided to investigate if other
substances related to mood regulation—sero-
tonin and kynurenine pathway metabolites
are also affected by blue light irradiation [23].
The serum concentrations of serotonin (mg/
ml), quinolinic acid (mg/ml), kynurenic acid
(mg/ml), tryptophan (mmol/l), and kynurenine
(mmol/l) were examined in patients before and
after 10 sessions of irradiation. Serotonin is a
neurotransmitter associated with mood regu-
lation, tryptophan is a precursor of serotonin
[27]. Tryptophan can be converted into seroto-
nin (serotonin pathway) or metabolized through

Fig.4 After 10 blue light irradiations

kynurenine pathway. Kynurenine is a metabolite
of tryptophan. Kynurenine pathway involves
conversion of tryptophan into various metabo-
lites including quinolinic acid and kynurenic
acid. These metabolites have intricate functions
in the central nervous system and are involved
in mood-related conditions. Kynurenine path-
way activation represents one of the mecha-
nisms through which inflammation can trigger
depression [28, 29]. Proinflammatory cytokines
promote kynurenine pathway and consequently
inhibit the activation of serotonin pathway of
tryptophan, resulting in an overall reduction
in serotonin synthesis [30]. Patients with AD,
due to the chronic and recurrent nature of the
disease along with the distressing itch, sleepless-
ness, are at risk of developing mood disorders
and depression [31-34]. A treatment method
that would also impact mood improvement
would hold particular significance in a holistic
approach to patient care. To our knowledge this
is the first study assessing the impact of blue
light on the concentration of serotonin and
kynurenine pathway metabolites. 10 full body
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blue irradiations resulted in a statistically sig-
nificant increase in the serum concentration of
serotonin (139.77 mg/ml vs. 274.92 mg/ml); No
other significant changes were observed in other
serum parameters. However, an overall trend of
downregulation of kynurenine pathway metabo-
lites was observed.

In the literature it is noted that serotonin may
be involved in the pathogenesis of AD [35, 36].
The recent study showed association between
serotonergic markers and severity of the dis-
ease using the SCORAD scale [35]. In the study
investigating the correlation between the serum
concentration of serotonin and depression in
adult patients with severe AD (31 patients with
AD) it was found that severe AD correlates with
depression and reduced serum serotonin levels
(all patient with SCORAD> 50 had depression).
The level of serotonin was significantly lover in
patients with severe AD compare to a control
group of 14 healthy individuals (85.7 ng/mL in
the patients with AD with mild and moderate
depression vs 294.9 ng/mL in healthy individu-
als). Moreover, adverse relation between the ser-
otonin concentration and the depression sever-
ity was observed [37]. These finding may suggest
that milder AD is correlated with higher sero-
tonin concentration, which is consistent with
our results. The possible hypothesis is that blue
light irradiation leads to skin improvement, and
milder AD is associated with higher serotonin
levels. On the contrary, blue light could have an
independent impact on enhancing mood. More
studies are needed to better understand those
associations.

There are limitations that should be taken
into account when interpreting the findings of
our study. First of all, the group of patients is
relatively small, so the results need careful con-
sideration. Secondly, another limitation of the
study is the lack of a control group Addition-
ally, the objective indices of atopic dermatitis
were not evaluated. Conducting another study
to assess the impact of blue light on parame-
ters such as serum IgE, thymus and Activation-
Regulated Chemokine (TARC), and eosinophil
counts would be valuable. Developing a device
that could be used at home might increase
patients’ compliance, as some patients are reluc-
tant to frequent phototherapy at the hospital

or outpatient clinics. Lastly, the study did not
assess long-term adverse effects. There is a need
for conducting long-term patient observations
to assess blue light safety profile.

Analyzing the impact of blue light on the
serum concentration of serotonin and kynure-
nine pathway metabolites it should be consid-
ered whether the level of these metabolites in
the serum correlates with the impact of these
metabolites on brain concentration and brain
function. There was one study limited to 27
patients which proved that changes in the serum
levels of kynurenine correlated with cerebrospi-
nal fluid levels [37]. Moreover, patients in our
study were not assessed for depression.

CONCLUSION

In conclusion blue light seems to be a prom-
ising and safe treatment in patients with AD,
but further investigations are needed to con-
firm those findings. Full body blue irradiations
resulted in the improvement of sympthoms of
AD, confirmed by objective methods of severity
of the disease assessment as well as reduction
of pruritus, an improvement of quality of life
and an increase in blood serotonin levels. The
use of this method should be considered in the
treatment of other conditions associated with
pruritus. Moreover, blue light could be a possi-
ble therapy for patients with contraindications
to conventional therapies or as a combined
therapy with conventional methods. There is
a need to establish the optimal protocol for full
body blue treatment and confirm its long-term
safety.
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