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Abstract

Objective : The purpose of this study is to analyze research trends on the effects of laser therapy on atopic
dermatitis,

Methods : We searched papers using pubmed, First search used the keyword ‘Laser Therapy, Low-level and
Atopic dermatitis", Inclusion criteria were last 10 years, RCT, Clinical trial, Human, Second search used the keyword

“LLLT and Atopic dermatitis’. Inclusion criteria were Human, Third search used the keyword “Laser and Atopic
dermatitis", Inclusion criteria was the same as first search, Finally we searched papers using the keyword ‘Taser
and Atopic dermatitis" in NDSL and RISS. Papers not matched with inclusion criteria were excluded.

Results : A total 20 studies were found, 14 studies were excluded and 6 studies were selected and analyzed.
They turned out to be effective and no serious side-effect, but there was mild side-effect in 2 papers out of 4
papers using high-level laser.

Conclusions : Low-level laser and high-level laser therapy, both can be effectively used as an alternative to the
treatment of atopic dermatitis. Thus further attention and studies are needed on this topic in order to reduce the
side effects and demonstrate the effectiveness clearly,
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Table 2. Low Level Laser Therapy(Diode Laser System) on Atopic Dermatitis — 1

Title
Journal
Objective
Study design

Subjective

Intervention

Evaluation
methods

Statistical analysis
Result-Efficacy

Result-Safety

Conclusion

The Effect of Low Level Laser Therapy on Decrease of Atopic Dermatitis Symptoms
J Korean Oriental Pediatrics, December, 2009

To evaluate the effect of Low Laser Therapy on Atopic dermatitis symptoms

Clinical Trial

N=19 (7 males / 12 females), Mean age=2429+875

One region was treated by LLLT, the other region was not treated. Then a
comparative study of index score of two region was analyzed. / Allocation : 655nm
InGaAlIP laser n=80, 780mm AlGaAs laser n=64 / Power=75m%W / area=30m x 30 /
30min at each sites, total 15mJ/er’ / mean treatment period = three times a month
(total three months) / Laser : M-Lite Inc,

The intensity of SCORAD index(0-3points) (Erythema/darkening, Edema/papulation,
Oozing/crust, Excoriation, Lichenification/prurigo, Dryness) and the symptom of
SCORAD index(Pruritus)(0-10 points) in two regions were measured,

SPSS12.0 for windows, Wilcoxon test, Mann-Whitney test

There were statiscally significant difference in Edema/papulation, Excoriation(p<0.001),
Oozing/crust (p<0.01), and Pruritus (p{0.05)index

No serious adverse events were directly attributable to LLLT

Based on the results, LLLT is an Effective in the treatment of Atopic dermatitis.

Table 3. Low Level Laser Therapy(Diode Laser System) on Atopic Dermatitis — 2

Title

Journal
Objective

Study design

Subjective

Intervention

Evaluation
methods

Statistical analysis
Result-Efficacy
Result-Safety

Conclusion

Clinical Application of Low Reactive Level Laser Therapy for Atopic Dermatitis
Keio ] Med August 2, 1993

To evaluate the effect of Low Laser Therapy(diode laser system) on Atopic dermatitis
symptoms

Clinical Trial
N= 112(62 females / 50 males) age=3~45 (Mean age=18)

A diode laser system(Luketron) was used for the treatment of AD patients. /
Allocation : 830nm GaAlAs laser / Power=60m¥ cw beam / area=100cn / 120sec at skin
lesion on the trunk, face or extremities, total 72mJ/cn’ / mean treatment period = once
a month (from November. 1991 to April, 1993) / Laser : Matsushita Electrical Company

The evaluation of skin symptoms before and after LLLT was conducted according to
the evaluation list. The evaluation list of skin symptom scores is dry skin, follicular
keratosis, pityriasic scale, excoriation marks, erythema, papules, lichenification, Severe
symptoms were graded as 3 points, moderate symptoms as 2 points, mild symptoms
as 1 point, and no symptoms as 0 points. And Itchy sensation score was evaluated as
grade 3, 2, 1, 0

unknown

In 69 cases out of 112(62%), the skin symptom scores decreased more than 5 points
after LLLT. In 79cases out of 112(71%), the itchy sensation scores decreased more than
1 point after LLLT

No serious adverse events were directly attributable to LLLT

The treatment was effective for the decrease in itchy sensation in 71% of the cases,
Skin eruptions improved in 62% of cases. Based on evidence, we consider that LLLT
may become a new therapy of choice for the treatment of AD.
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2. Clinical Application of Low Reactive Level
Laser Therapy for Atopic Dermatitis(Table 3)
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Table 4. Monochromatic Excimer Laser Therapy in the Treatment of Atopic Dermatitis

Title

Journal

Objective

Study design

Subjective

Intervention

Evaluation
methods

Statistical analysis

Result-Efficacy

Result-Safety

Conclusion

Efficacy of Monochromatic Excimer Light (308m) in the Treatment of Atopic Dermatitis
in Adults and Children

Photomedicine and Laser Surgery volume 26, Number 1, 2008

To demonstrate the efficacy of light produced by a 308m xenon-chloride
monochromatic excimer light (MEL) in the treatment of localized lesions of atopic
dermatitis in adults and in children,

clinical trial

N= 18(12 adults, 6 children / 12 males, 6 females)
age=19~70 (adult), 6~16 (children)

Monochromatic excimer laser was used for the treatment of AD patients. / Allocation :
308mm Excimer laser / Power density=48mV/cn' / area=512cw / Initial erythma dose =
0.5~1J/en' and treatment was repeated every 7d with an increase of 250~3500mJ/cm,
mean total dose 219J/en / Treatment period = once a week (total 16 weeks) / Laser :
the Excilite”™ ; Deka, Florence, Italy

Patient lesions were localized on the arms, legs, trunk and face, Severity scoring of
atopic dermatitis (SCORAD; range 0-103) was used to assess the disease extent by the
nines and seven clinical features of disease intensity erythema/darkening,
edema/papulation, oozing crusts, excoriation, lichenification, pruritus, and dryness of
uninvolved skin

The paired Student s t-test was used to analyzed the clinical response (SCORAD
values) using SPSS statistical software,

At the end of treatment complete remission was observed in 12/18 patients (66.7%), a
partial remission in 3/18 (16.7%) and no remission in 3/18 (16.7%). A mean total dose
of 21.89 minimal erythema dose (MED) was performed. Forty-four percent of patients
maintained the results achieved at a 16-week follow-up.

No serious adverse events were directly attributable to excimer laser therapy. Only we
observed formation of vesicles and edema in two adults, In these patients, it was
necessary to apply hydrocortisone 1% ointment for 3 d to resolve these effects.

MEL can be considered as a valid and safe therapeutic option for the treatment of
localized atopic dermatitis in adults and children
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3. Efficacy of Monochromatic Excimer Light
(308mm) in the Treatment of Atopic Dermatitis
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Table 5. Xenon Chloride Excimer Laser Therapy in the Treatment of Atopic Dermatitis

Title
Journal
Objective
Study design

Subjective

Intervention

Evaluation
methods

Statistical analysis

Result-Efficacy

Result-Safety

Conclusion

Treatment of atopic dermatitis with the xenon chloride excimer laser

JEADV 20006;20;057-660 © 2006 European Academy of dermatology and Venerelogy
To evaluate the therapeutic efficacy of the 308 mm excimer laser in atopic dermatitis
clinical trial

N= 15(6 males / 9 females), age=13~24 (mean age=173)

Xenon chloride excimer laser was used for the treatment of AD patients. / Allocation :
308mm Xenon chloride excimer laser / Power density=unknown / area=unknown /
Initial erythema dose = 150~450mJ/cn with 50mJ/er’ increments up to maximum dose
of 2.1 J/ert (mean cumulative dose=1.60]/cm) / treatment period = twice a week (total 4
weeks) / Laser : the XTRAC laser(Photomedex Inc.)

The local eczema area severity index(EASI) was used to determine the atopic
dermatitis. The severity of the atopic dermatitis (less than 20% body area involvement)
was assessed via (i) a clinical score characterizing the intensity of erythema,
infiltration, lichenification and excoriation ; (ii) the quality of life, determined by
means of a questionnaire; and (iii) a visual linear analogue scale, with which the
patients scored the severity of their pruritus

Friedman’ s  nonparametric  repeated  measures ANOVA, followed by the

Student-Newman-Keuls multiple comparison procedure was used,

After 1 month of laser therapy, the clinical scores were significantly lower than the
initial values. Similar decreases were observed for the quality of life and pruritus
scores, (Clinical scores : 58% reduction / Quality of life : 74% reduction / Visual linear
analogue scale : 81% reduction)

No serious or unpleasant side-effects were observed.

The xenon chloride excimer laser is an effective and well-tolerated treatment for
localized atopic dermatitis.
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Table 6. Excimer Laser vs. Clobetasol Propionate Ointment in Prurigo Form of Atopic Dermatitis: a Randomized
Controlled Trial, a Pilot

Title
Journal
Objective

Study design

Subjective

Intervention

Evaluation
methods

Statistical analysis

Result-Efficacy

Result-Safety

Conclusion

Excimer laser vs. clobetasol propionate 0.05% ointment in prurigo form of atopic
dermatitis: a randomized controlled trial, a pilot

British Journal of Dermatology, 2010;163;823-831

To investigate the efficacy and safety of the Excimer laser(EL) compared with
clobetasol propionate (CP) in the prurigo form of AD

A within-patient, left-right randomized controlled study(RCT)
N= 13 (7 males/ 6 females) age=31~69,

(Excimer laser(EL)) _

An XeCl gas 308m EL (Talos® Wavelight Laser Technology AG, Erlangen, Germany ;
308 nm, 10 or 20 mm spot size, 200 W/cr , 60 ns, 200 Hz) was used for the patient, /
A laser spot size : 20 mm. / initial(minimal) erythema dose = 50mJ/n and treatment
was repeated with 100, 150, 200, 275, 300, 400, 440, 550, 600 mJ/cn, maximum 800
mJ/em, radient exposure was same as the MED and increased stepwise with every
other treatment (1, 1, 2, 2, 3, 3, ..multiple MED) / Treatment period : twice a week
(Total 10 weeks) and 6-months-follow-up.

{Clobetasol propionate(CP) 0.05% ointment)

Patients received instructions for once-daily application of CP on the specified
extremity on the present nodules. Patients applied the medication themselves during a
treatment period of 10 weeks.

Screening procedure included assessment of demographic data, medical history,
Physician Assessment of Individual Sign(PAIS), Physician Global Assessment(PGA),
Patient Global —Assessment(PaGA), photographs and biopsies for histological
examination, As primary outcome parameter the PAIS was designed to measure the
severity of the disease and was sum of five symptoms (number of nodules,
excoriation, erythma, induration and pruritus), graded from 0 to 3. Secondary outcome
parameters included PGA, PaGA, and photodocumentation under standardized
conditions, The PGA, PaGA consisted of a five-point scale.

x* and Fisher s exact tests was used to compare proportions, and the Mann-
Whitney test was used to compare means for values not normally distributed.
Mixed-model repeated-measures analysis was used to test for differences in the
primary end points between therapies over time. The SPSS 16.0 for Windows
software was used for all computations (SPSS, Chicago, IL, US.A.).

Both treatments resulted in a significant improvement of all outcome measures after 10
weeks of treatment, During follow up, the EL showed more improvement compared
with CP. Histopathology demonstrated marked decrease of epidermal thickness and
inflammatory infiltrate at the EL-treated sites.

No significant side-effects occurred, Only we observed formation of burning sensation
(n=4), erythema(n=5), vesicles(n=2), blistering(n=1) etc.

This study suggests that the EL can safely and effectively be used in the treatment of
the prurigo form of AD. For the long term, the EL might be a good alternative to
topical corticosteroids and an option in case of therapy-resistant patients.
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Table 7. Pulse-dye Laser Therapy in the Treatment of Atopic Dermatitis

Title
Journal
Objective
Study design

Subjective

Intervention

Evaluation

methods

Statistical analysis

Result-Efficacy

Result-Safety

Conclusion

A pilot study showing pulse-dye laser(PDL) treatment improves localized areas of
chronic atopic dermatitis.

Clinical and Experimental Dermatology, 33, 243-248

To evaluate in a controlled trial the effects and safety of PDL treatment in children
with atopic dermatitis who had chronic localized lesions.

pilot study (not randomized nor blinded)

N= 12(all children). age = 2~14. In eight, one eczema lesion was selected. the
remaining four children, three eczema sites were treated.

Pulse-dye laser was used for the treatment of AD patients. / Allocation : 595m PDL /
Power density=unknown / area=20-30mm / Erythma dose = 5~13]/cnr / treat

ment period : total 6 weeks (2-week-follow-up and 6-week-follow-up)/ Laser : Vbeam;
candela Corp., Wayland, MA, USA.

Treatment was given at baseline and patients were followed up at 2 and 6 weeks,
Clinical outcome measures were localized Eczema Severity Score(ESS), a visual
analogue scale (VAS) indicating eczema severity assessed by photographs, and adverse
event,

Comparisons between groups were made with the paired t-test. The analyses were
performed using Data Desk 6.2.1 (Data Description Inc., Ithaca, NY, USA)

After 2 and 6 weeks, a significant decrease in ESS was seen for the PDL-treated areas
compared with the control areas (meant SEM(Standard error of the mean) reduction
in ESS 7.0£1.0 vs, 3.3%0.8 at 2 weeks, P=0,003, and 7.8%£1.4 vs, 49£13 at 6 weeks,
P=0.002). A significant difference in eczema severity assessed by VAS at 6 weeks was
seen in favour of PDL (mean+SEM improvement 78%320% vs. 52%%10%, P=0.003).

No significant side-effects occurred. Two patients reported that mild discomfort and
pain during the intervention,

In this pilot study, PDL treatment was effective in treating small areas of Chronic
localized eczema. This may suggest that in AD dermal vasculature plays an important
role or that PDL may have an effect on cutaneous immunological activation,
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Table 8. Main Wavelength and Its Application for Laser Media,

medium state main wavelength(nm)  pulse/cw  main application
GaAlAs semi-conductor 770-880 (780, 830) W biostimulation
InGaAlP semi-conductor 635-690 (655) W biostimulation
Excimer gas 193, 248, 308 pulse ophthalmology
Dye liquid (including organic pigment) 400-900 (595) pulse I;}ﬁotf)dynamic
erapy(PDT)

Table 9. Published Journal, Year and Country of Study

Thesis no, and 1st, . ) Published Published
) Title of Journal i
author Year country
1. Yoon HJ” J Korean Oriental Pediatrics 2009 Korea
2. Morita H” Keio J Med, 1993 Japan
3. Nistico SP” Photomed Laser Surg. 2008 Italy
4 Baltas £V J Eur, Academy of Dermatology and 2006 Hungary
Venereolgy
5. Brenninkmeijer EE" British Journal of Dermatology 2010 Netherlands
6. Syed §* Clinical and Experimental Dermatology 2007 England
Table 10. Study Design, Sample Size, Result
Thesis no. and 1st, . Sampl
ot a?l([)h(i‘n S Study Design Laser dsrg Iée Result
1. Yoon HJ” Clinical trial low-level 19 Effective, No side-effect
2. Morita H” Clinical trial low-level 112 Effective, No side-effect
3, Nistico SP” Clinical trial high-level 18 Effective, mild side-effect
4, Baltas E Clinical trial high-level 15 Effective, No side-effect
5. Brenninkmeijer EE"” RCT, Pilot Study high-level 13 Effective, mild side-effect
6. Syed s? Pilot Study high-level 12 Effective, mild side-effect
HZ3 A} 2170] olAbo B vV Z =
PEG Bolne F7hA Tt Bast, -
ufebA, golA A gl tieiy =AH s A7) 9
AN 22 Aozl tiah o)A 2 Tzt A AN 6A wEe FRH R dud 4 olk
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