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ABSTRACT
Background: Recent findings establish the 308 xenon chloride (XeCl) excimer laser 
(EL) to be a new option in the area of UVB phototherapy. Since the EL enables high 
radiant exposure of narrow-band (NB) UVB and precise targeting of affected skin, it 
appears to be a promising treatment for the prurigo form of atopic dermatitis (AD). 

Objectives: To investigate the efficacy and safety of the excimer laser therapy 
compared to a high potent topical corticosteroid in patients with the prurigo form 
of AD. 

Study design: Prospective randomised within-patient controlled study.

Patients and methods: Thirteen patients with a prurigo form of AD were randomized 
to receive EL on one side and topical clobetasol propionate (CP) 0.05% ointment 
on the other side. EL treatment was performed twice a week, during a treatment 
period of 10 weeks. Clinical responses were evaluated using Physician Assessment 
of Individual Signs, Physician Global Assessment, Patient Global Assessment and 
photographic documentation. In addition, histopathological changes were evaluated 
and duration of remission was monitored by a follow-up period of 6 months. 

Results: Both treatments resulted in a significant improvement of all outcome 
measures at after 5 and 10 weeks of treatment. However, during follow-up of six 
months the EL treated side showed more improvement compared to CP treated 
site. Histopathology demonstrated marked decrease of epidermal thickness and 
inflammatory infiltrate in the EL treated sites. No significant side-effects occurred.

Conclusion: This study suggest 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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INTRODUCTION
The term prurigo, originating from pruire (itching), was coined by Ferdinand 
von Hebra in 1850, characterizing typical itching papules and nodules induced by 
scratching.1 Since then various eponyms have arisen. Ernest Henri Besnier (1860) 
described a chronic lichenoid flexural form of atopic dermatitis (AD) still known 
as prurigo of Besnier.2 In 1909, Hyde described an intractable chronic eruption 
characterized by numerous persistent pruritic nodules mainly on the extremities. 1;3 
Until now, Hyde’s prurigo or prurigo nodularis (PN) is the genuine chronic form of 
prurigo.4 Although emotional factors and repeated scratching have been implicated 
as contributory factors, the cause and pathogenesis of prurigo are not completely 
understood5. PN is generally regarded as a variety of eczema, in many cases there is a 
history of AD. Miyatchi et al. (1980) and Rowland Payne et al. (1985) suggested PN can 
be associated with an atopic background; 60%-80% of the patients with PN are atopic 
and up to 46% have atopic dermatitis (AD).3;5 In 1995, Tanaka et al. demonstrated two 
types of PN: an atopic and a non-atopic type. This atopic type of PN is accompanied 
by cutaneous hypersensitivity to environmental allergens.6 The atopic type of PN 
can easily be confused with the diagnosis of prurigo of Besnier; however in prurigo 
of Besnier the typical nodules are missing. This study will be focussed on patients 
with the prurigo form of AD, defined as patients who have clinical manifestation of 
chronic pruritic nodules and the diagnosis of AD based on the Millennium Criteria 
which includes presence of allergen specific IgE.7;8 Most cases of the prurigo form of 
AD are therapy resistant and patients will be subjected to various types of treatment. 
Topical treatments include corticosteroids, coal tar, and bath phototherapy. Systemic 
treatments include cyclosporine, chloroquine, naltrexone, dapsone, thalidomide and 
photochemotherapy (PUVA). 1

Nowadays, UVB phototherapy is widely recognized as an effective treatment 
modality for patients with chronic AD.9;10 Narrow-band ultraviolet B (NB-UVB) 
phototherapy is effective against moderate to severe AD, and is well tolerated by most 
patients.11 The main disadvantage of photo(chemo)therapy is that the whole body 
surface is exposed to UV radiation, and not merely the affected areas. 

Recently, the 308nm xenon chloride (XeCl) excimer laser (EL) has been introduced 
as a new option in the area of UVB phototherapy.12;13 In contrast to conventional 
UVB therapy, the EL is capable of delivering a high radiant exposure of NB-UVB and 
enables the precise targeting of affected skin. For localized psoriasis vulgaris various 
studies demonstrated that the EL is more effective than NB-UVB.12;14;15 Despite the 
fact that the EL has been approved by the United States Food and Drug Administration 
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for the use in AD, there are limited data available of its efficacy in AD. Recently, the EL 
was reported to be an effective and well-tolerated treatment in fifteen patients with 
AD.16 As far as we know, only one case report exists, showing the efficacy of the EL 
in the prurigo form of AD.13 

We designed a randomized, within-patient controlled, observer blinded trial 
comparing the efficacy and safety of EL therapy with topical clobetasol propionate 
0.05% ointment (CP) in patients with the prurigo form of AD. Efficacy was evaluated 
by the use of, for this study designed, Physician Assessment of Individual Signs (PAIS), 
photographic documentation, Physician Global Assessment (PGA) and Patient Global 
Assessment (PaGA). The duration of remission was evaluated in a follow-up period 
of 6 months. In addition, to confirm the efficacy of the EL, histological changes were 
evaluated using skin biopsies of selected nodules before and after treatment. 

METHODS
Design
A within-patient, left-right randomized controlled trial was performed comparing EL 
and topical CP in patients with the prurigo form of AD on upper or lower extremities.  
The medical ethical committee of the Academic Medical Centre, University of 
Amsterdam, the Netherlands, approved the study protocol and written informed 
consent was obtained from all patients. This study was performed at the Netherlands 
Institute for Pigment Disorders, Department of Dermatology of the Academic 
Medical Center (AMC) in Amsterdam, the Netherlands. 

Patients 
Patients, who had visited the in- and outpatient clinic of the Department of 
Dermatology of the AMC from 2002 till 2007, were screened for eligibility by a 
computerized search for the diagnosis of PN or prurigo of Besnier. Of these patients, 
all male and female patients aged 18 years and older, with positive allergen-specific 
IgE and a clinical diagnosis of AD were selected by a manual search and invited to 
participate in the study. Besides a diagnosis of AD based on the Millennium Criteria, 
patients were included if they had more than 4 symmetric prurigo nodules on the 
lower or upper extremities which had persisted for at least 6 months. Exclusion criteria 
were: systemic therapy that might affect AD within 4 weeks before start of the study; 
sedating antihistamines within 24hrs before the study; and/or topical corticosteroids, 
phototherapy or PUVA within one week before the study.  In addition, patients 
were excluded if they were hypersensitive to corticosteroids or sunlight; were using 
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treatments known to cause photosensitivity and/or phototoxicity; were pregnant 
or breast-feeding; or had other interfering skin diseases which might jeopardize the 
study results. 

Randomization and blinding
The lower or upper extremities were selected based on the highest number of prurigo 
lesions. Randomization (left-right) was done by a computerized randomization 
program.  The physician was blinded for the randomization. Patients and the treating 
physician were not blinded for the treatment. Initially, clinical outcome parameters 
(PAIS, photographic documentation and PGA) were scored by blinded investigators. 

However, due to hyperpigmentation caused by the EL treatment after week 2, 
blinded assessment of the above mentioned parameters was not possible. Since then, 
biopsies were taken for histological evaluation. Biopsies were taken of the last five 
included patients at week 0 and at week 10. Histological evaluation was done by an 
independent blinded pathologist with no knowledge of the treatment allocation. 

Interventions 
Excimer laser
A xenon-chloride gas, 308-nm excimer laser (Wavelight Technologies, TALOS®, 
308nm, 10mm, 200 mW cm-2, 60ns, 200Hz) was used. Before initiation of the 
treatment, the 308-nm UVB minimal erythema dose (MED) was determined for laser 
and lamps on unexposed, uninvolved skin on the back. The MED was determined 
with an increasing series of ten laser/lamp generated radiant exposures, namely 50, 
100, 150, 200, 275, 300, 400, 440, 550, and 600mJ/cm2. Additionally, in Fitzpatrick 
skin type 3-4 we applied 800mJ/cm2. Patients were instructed to avoid sun exposure 
in the tested areas until the reading of the MED 24 hours later.

A laser spot size of 20mm spot size was used. Nodules were treated with the EL 
two times per week for a period of 10 weeks. The initial radiant exposure was the 
same as the MED and increased stepwise with every other treatment (1,1,2,2,3,3,..
multiple MED).  If adverse reactions such as erythema, burning or pain persisted over 
48 hours, treatment was withheld until resolution and the dose was not increased. In 
case of blistering the dose was decreased by 1 MED.

Clobetasol propionate 0.05% ointment
Clobetasol propionate 0.05% ointment (CP) is a high potent topical corticosteroid. 
Patients received instructions for once daily application of CP on the specified 
extremity on the present nodules. Patients applied the medication themselves during 
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a treatment period of 10 weeks. To verify the compliance, patients were asked to 
record the applications in a diary. 

Patients were allowed to apply topical treatments (e.g. corticosteroids, 
immunomodulators) to the remaining affected areas during the treatment period 
except for the selected extremities in the study. Patients were also allowed to apply 
indifferent treatment on all the lesions during the treatment period. Only non sedating 
antihistamines were allowed during the study. 

Measurements
Screening procedure included assessment of demographic data, medical history, 
PAIS, PGA, PaGA, photographs and biopsies for histological examination.  

As primary outcome parameter the PAIS was designed to measure the severity of 
the disease (Table 1). Our PAIS was the sum of five symptoms (Number of Nodules, 
Excoriation, Erythema, Induration and Pruritus), graded from 0 to 3 (0=absent, 

Table 1. Physician’s assessment individual signs (PAIS)

Signs Score (0-3)

Number of nodules absent = none (0) 

mild = 1-10 (1) 

moderate = 11-20 (2)

severe = >21 (3)

Excoriation absent = none (0)                    

mild = slight evidence/scratch (1)

moderate = linear marks, dermal injury (2)   

severe = weeping/hemorrhagic lesions (3)

Erythema: absent = none (0)    

moderate =prominent redness(2)  

mild = faint erythema(1) 

severe  =deep intense red colour(3)

Induration absent = none (0)    

mild = limited dermal swelling (1)

moderate = definite dermal swelling (2) 

severe = widespread dermal swelling (3)

Pruritus (by VAS) absent = 0 cm (0) 

mild = 1-3 cm (1)  

moderate = 4-7 cm (2)

severe = 8-10 cm (3)

VAS, Visual Analogue Scale 
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1=mild, 2=moderate, 3=severe), giving a maximum score of 15. In addition, pruritus 
was evaluated separately on a Visual Analogue Scale (VAS). 

Secondary outcome parameters included: PGA, PaGA, and photo documentation 
under standardised conditions.  The PGA consisted of a five point scale (clear=0, 
almost clear=1, mild=2, moderate=3 and severe=4).  For PaGA, patients were asked to 
grade their overall change from baseline by selecting one of the following descriptions: 
cleared or almost clear=0, marked improvement=1, moderate improvement=2, mild 
improvement=3, no change=4, worsening=5.

In order to measure the duration of remission (relapse was defined if the PAIS 
returned to >75% of baseline), follow-up visits were planned at 1, 3 and 6 months 
after treatment.  

Patients were asked to report and were observed for any adverse events. Compliance 
with topical therapy and the use of concomitant medication was assessed at each 
visit. In addition patients were asked to report their treatment preference at the end 
of the study. 

Histology
To assess potential histological alterations upon treatment, we took two punch biopsy 
specimens of 3 mm under local anesthesia from two similar prurigo lesions, left and 
right, before (W0) and after treatment (W10) respectively. To avoid confounding 
tissue reactions due to scar formation the biopsies were taken from different sites 
of the lesion. All biopsies were examined by an independent pathologist who was 
unaware of the site/origin and the patients’ treatment. 

The following histological parameters were assessed according to the presence 
of diagnostic hallmarks: epidermal thickness (hyperkeratosis and acanthosis), 
spongiosis, non-specific mixed inflammatory infiltrate (histiocytes, lymphocytes, 
mastcells and eosinophils), hyperplasia and degeneration of the dermal nerves and 
vascular hyperplasia. All biopsies were fixed in 4% buffered formalin, routinely 
processed and embedded in paraffin. Of each biopsy one 5µm section was stained 
with Haematoxylin and Eosin for histomorphological observations, and adjacent 
sections were mounted for immunohistochemical staining. Immunostains were 
applied to facilitate visualization of mast cells, dermal vessels, nerves and inflammatory 
infiltrates and Merkel cells. For this purpose, primary monoclonal antibodies with a 
well documented specificity for endothelial cells (anti von Willebrand factor), nerves 
(anti S100 protein), Merkel cells (anti CK20), T-lymphocytes (anti-CD3), mastcells 
(anti-tryptase) and macrophages (anti-CD68) were used. Immunoreactivity of 
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the respective antibodies was tested with the use of a streptavidin biotin complex 
method (SABC) with DAB serving as a substrate.  In addition, a Fontana stain was 
applied for demonstration of melanin pigment in all biopsies. To assess the effect 
of EL and CP in the immunostains, a five point score was used evaluating each of 
the histopathological hallmarks (normalization=0, marked decrease=1, moderate 
decrease=2, mild decrease=3, no change=4, increase=5). 

Sample size and analysis 
The study hypothesis was that CL and EL were equivalent. When the sample size 
is 10, a paired t-test with a 0.05 one-sided significance level will have 80% power to 
reject the null hypothesis that the test (CP) and standard (EL) are not equivalent (the 
difference in means, 5 points in PAIS or further from zero in the same direction) in 
favour of the alternative hypothesis that the means in the two groups are equivalent 
when the expected mean difference is 0 points assuming that the standard deviation 
of the differences is 6. 

Normally distributed numerical data were summarized by their mean and standard 
deviation. We used χ2 and Fisher's exact tests to compare proportions, the Mann-
Whitney test to compare means for values not normally distributed. Mixed model 
repeated measures analysis was used to test for differences on the primary endpoints 
between therapies over time, P<0.05 was considered to be statistically significant. The 
SPSS 16.0 for Windows software was used for all computations.

RESULTS

Patients
By computerized search 77 patient were screened for eligibility. After manual search 
26 patients, with a prurigo form of AD and positive allergen-specific IgE, were selected 
and  invited to participate. Selection of patients is shown in Figure 1. After screening, 
a total of 13 patients met the inclusion criteria and were included. For the reasons 
for exclusion see Figure 1. After the start of study, two patients discontinued within 
two weeks due to a disseminated exacerbation of their AD. Systemic medication was 
needed; this could interfere with the study results. One patient withdrew from the 
study after one week because of non-compliance. No outcome data of these three 
patients were available, so data of 10 patients were used for analysis. All 10 patients 
were compliant to EL and CP treatment. No missed topical application of CP could be 
detected in the diaries. No relevant topical or oral medication which could interfere 
with the study results was used by the included patients. Baseline characteristics 
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and clinical measurements of the randomized patients are presented in Table 2. No 
differences were observed between left and right extremities as this was an inclusion 
criterion.

PAIS
Individual PAIS scores during the study are summarized in Table 3. At the end of 
treatment (W10) in all but one patient, the treated prurigo nodules improved both 
with EL and CP. In three patients EL treated site showed more improvement in PAIS 
score compared to CL. In four patients the CP treated site showed better improvement 
in PAIS score. However, at the end of the study (W34), an improvement of PAIS > 
40% (range 40.0-81.8%) was observed in 8 patients by EL compared to 3 patients by 
CP (range 50.0-69.2%). 

Mean PAIS scores of EL and CP during study are summarized in Table 4. At week 
5 and week 10 a significant improvement of mean PAIS was seen for EL and CP 
compared to baseline: 10.0 (p<0.05) and 7.5 (p<0.001) for EL and 9.2 (p<0.01) and 8.0 
(p<0.01) for CP treated site. During follow-up period (W14-W34), both for EL and 

Figure 1. Selection of patients
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Table 2. Baseline characteristics and clinical assessments

Nr Gender Age Skin type* Duration 
of disease

Treatment 
site

Severity
PAIS#

VAS
Itch

PGA

1 M 47 II 1-5 yrs Leg 13 9 Severe

2 M 42 IV > 10 yrs Leg 14 8 Severe

3 F 34 IV >10 yrs Leg 13 10 Severe

4 M 46 II >10 yrs Leg 12 7 Severe

5 M 65 II 1-5 yrs Leg 13 6 Severe

6 F 43 II >10 yrs Leg 15 9 Severe

7 F 53 III 1-5 yrs Arm 11 8 Severe

8 F 50 II >10 yrs Arm 14 10 Severe

9 M 69 III 5-10 yrs Leg 13 8 Severe

10 F 65 III >10 yrs Leg 10 4 Severe

# M 63 IV 5-10 yrs Arm 13 8 Severe

# M 46 II 5-10 yrs Leg 13 8 Severe

# F 31 II >10 yrs Arm 9 7 Severe

*According to Fitzpatrick. # Patients were included but not used for analyses because of drop-
out during the study; PAIS, Prurigo Assessment Individual Signs; VAS, Visual Analoge Scale; PGA, 
Physician Global Assessment

Table 3. Differences in individual PAIS scores during the study 

Nr Baseline 
PAIS#

W5
EL/CP

W10 
EL/CP

Improvement 
end of treatment 

(W10) %

W14
EL/CP

W22
EL/CP

W34 
EL/CP

Improvement 
end of study 

(W34) %

1 13 12/11 7/11 46.1/15.4 7/7 5/6 6/8 53.8/38.5

2 14 7/6 7/5 50.0/64.3 4/8 5/8 3/7 78.6/50.0

3 13 13/13 13/13 0/0 13/13 13/13 13/13 0/0

4 12 13/11 6/4 50.0/66.7 5/5 4/4 4/6 66.7/50.0

5 13 7/5 7/5 46.1/61.5 7/5 4/4 5/4 61.5/69.2

6 15 12/7 9/9 40.0/40.0 7/10 9/10 9/10 40.0/33.3

7 11 6/10 4/10 63.6/9.1 3/9 2/10 2/10 81.8/9.1

8 14 9/8 8/5 42.9/64.3 6/10 9/12 8/9 42.9/35.7

9 13 11/11 11/11 15.4/15.4 10/11 11/11 11/11 15.4/15.4

10 10 10/100 3/7 70/30 4/7 5/8 5/8 50/20

EL, Excimer laser; CP, Clobetason propionate; PAIS, prurigo assessment induvidual signs
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CP site a significant improvement of mean PAIS was observed (p<0.001), compared 
with baseline scores. Overall, the EL site mean PAIS scores showed a higher decrease 
during the study compared to CP. Compared with baseline PAIS (12.80 and 12.90), 
both EL and CP showed an overall (W5-W34) significant improvement (p<0.001): 
mean PAIS 8.38 and 9.30, respectively (Table 4).

During follow-up period, a significant difference was seen between EL and CP. At 
week 14, 22 and 34, mean PAIS differed significantly between EL and CP: 6.6 and 8.5 
(p<0.05), 6.9 and 8.5 (p<0.05) and 7.1 and 8.9 (p<0.05) respectively (Figure 2). 

Pruritus
The pruritus severity score, measured by VAS at week 5, 10 and during follow-up, 
decreased for both EL site as well for CP site (Figure 3). After 10 weeks of treatment 
and during follow-up a significant improvement in mean pruritus score was observed 
for both EL and CP (p<0.001). From baseline to end of the study a mean pruritus 
improvement of 63% was seen at EL site compared to 49% at CP site. However, 
differences in mean pruritus scores between EL and CP treatment sites were not 

Figure 2. Differences in mean PAIS 

PAIS, prurigo assesment individual signs; EL, excimer laser; CP, Clobetason propionate; * p< 0.05 
between PAIS EL and PAIS CP.

Table 4. Differences in mean PAIS scores from baseline for EL and CP. 

Baseline W5 W10 W14 W22 W34 W5-W34

EL 12.80 (1.5) 10.0 (2.6) 
***

7.5 (2.9) * 6.60 (3.0)* 6.60 (3.6)* 6.80 (3.5)* 8.38 (2.5)*

CP 12.90 (1.2) 9.2 (2.6)** 8.00 (3.2)** 8.50 (2.6)* 8.40 (3.1)* 8.80 (2.4)* 9.30 (2.0)*

EL, excimer laser; CP, clobethason propionate. Data are mean (SD); changes from baseline 
*p<0.001, **p<0.01, ***p<0.05.

0
2

4
6

8
10
12

14

WK 0 WK 5 WK 10 WK 14 WK 22 WK 34

PA
IS

PAIS EL
PAIS CP

** *
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statistically significant after one month (3.5 versus 4.5), after 3 months (3.0 versus 
4.1) and after 6 months follow-up (3.0 versus 4.0) respectively. 

Secondary outcome parameters
Physician’s Global Assessment (PGA) and Patient’s Global Assessment (PaGA) are 
summarized in Table 5. For PGA a clear effect of EL and CP was seen after ten 
weeks of treatment. For sites treated with the EL less relapse of disease was seen 
during follow-up period. At the end of the study (W34) six patients showed to have 
a PGA of mild to almost clear at EL site. For the CP site, only in two patients a mild 
disease was reported by the physician at W34.  For PaGA at W34, the majority of the 
patients (n=7) reported marked improvement of EL treated side compared to four 
patients who reported marked improvement of CP treated side. At the end of the 
study majority of the patients (n=8) preferred EL treatment, two patients preferred 
CP treatment. In addition to the PGA and PaGA, the photographic documentation of 
effect of EL during the study is showed in Figure 4.

Adverse events
Most adverse events were mild and transient. Two patients discontinued due to 
generalized exacerbation of their AD for which systemic therapy was indicated. 
Relation to the study treatment seemed unlikely. Out of the 10 remaining patients the 
following transient adverse events occurred at the EL treatment site: burning sensation 
(n=4), erythema (n=5), vesicles (n=2) and blistering (n=1). After several weeks of 
treatment by the EL, evident hyperpigmentation occurred at the treated papules 

Figure 3. Differences in mean pruritus scores by VAS from baseline 

VAS, visual analogue score; EL, excimer laser; CP, clobetason propionate; *p<0.001 from 
baseline

0
1
2
3
4
5
6
7
8
9

10

WK 0 WK 5 WK 10 WK 14 WK 22 WK 34

V
A

S

Pruritus EL
Pruritus CP
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Table 5. Physician’s and Patient’s Global assessment during study

PGA W0 PGA W10 PGA W34 PaGA W34

EL/CP EL/CP EL/CP EL/CP

1 4/4 2/3 2/3 1/3

2 4/4 3/3 1/3 1/1

3 4/4 4/4 4/4 4/4

4 4/4 2/2 2/2 1/1

5 4/4 2/2 2/2 1/1

6 4/4 3/3 3/3 1/4

7 4/4 2/3 1/3 1/4

8 4/4 3/2 3/3 2/1

9 4/4 3/3 4/4 3/3

10 4/4 1/3 2/3 1/3

PGA: clear=0, almost clear=1, mild=2, moderate=3, severe=4. PaGA: 
cleared or almost clear=0, marked improvement=1, moderate 
improvement=2, mild improvement=3, no change=4, worsening=5. 

A, Baseline; B, week 10 (end of treatment); C, week 22; D, week 34 (end of study)

Figure 4. Clinical effect of EL during the study. 
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D-F, Prurigo nodularis lesion after treatment with CP; G-I, Prurigo nodularis lesion after treatment 
with EL; A,D,G, Haematoxylin & Eosin stains (x40); B,E,H, Haematoxylin & Eosin stains (x200); 
C,F,K. Anti-CD3 immunostains showing  reactivity with T-lymphocytes (x200).

EL treated  lesion (A) and CP treated lesion (B), showing marked pigment incontinence appearing 
as black depositions in the EL treated prurigo lesion (Fontana stain, x200).

Figure 5. Representative examples of histology and immunohistology of skin biopsies in this 
study. A-C: Prurigo nodularis lesion prior to treatment. 

Figure 6. Detail of lower parts of epidermis and papillary dermis of EL versus CP treated lesion.
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(n=10), which persisted until the end of follow-up period. This hyperpigmentation 
interfered with the blinding of the outcome observer. Other adverse events were 
herpes zoster (n=1) and gout (n=1), which were not located at treatment site. 

Histological changes
Skin biopsies from 5 patients displayed all histologic features of prurigo nodules 
at baseline.3 The epidermis showed hyperortho- and parakeratosis, and marked 
acanthotic thickening with irregular downward proliferations. In the superficial 
parts of the dermis there was a mainly perivascular oriented infiltrate composed 
of macrophages (CD68+), T-lymphocytes (CD3+) and small numbers of mast cells 
(tryptase+). The numbers of Merkel cells were low (1 or 2 in each biopsy). The dermal 
stroma in the upper parts of the dermis showed fibrosis, small amounts of melanin 
pigment (pigment incontinence); thickened nerve bundles (S100+) were observed in 
all biopsies. The parameters described above served as reference for the interpretation 
of the subsequent biopsies of the lesions after treatment (W10) with either EL or 
CP. All EL treated lesions showed a marked decrease in epidermal thickness and 
parakeratosis, compared with no change in CP treated lesion. Moreover there was a 
substantial marked decrease in numbers of dermal perivascular inflammatory cells in 
all EL lesions. For CP lesions two showed a ‘moderate decrease’ and three showed ‘no 
change’ in inflammatory activity. Marked increase in dermal melanin pigmentation, 
mainly bound to macrophages, (pigment incontinence) was present in the 5 EL 
lesions, but unchanged in CP treated lesions. We did not observe any differences in 
the amount of immunostainable (antiS100+) nerve ends and also the extent of fibrosis 
was about the same in both groups. In Figure 5 and 6 the histological differences 
between EL and CP treatment are illustrated. 

DISCUSSION
The prurigo form of atopic dermatitis often represents a therapeutic challenge.1 
Concerning the treatment of prurigo forms of AD there are only a few studies.1;17-19 
Besides several reports, to our knowledge there is no randomised controlled trial on 
the treatment of the (prurigo form of ) AD with the EL.12;13;16;20 There are several 
studies which have shown the EL to be effective in other skin diseases such as 
psoriasis and vitiligo.12;14;15;21;22  This RCT was conducted to investigate if EL is a 
new treatment option for AD patients who suffer from severe prurigo nodules. 

In contrast to the conventional UVB therapy, the EL permits precise targeting 
of affected areas, leaving adjacent skin unexposed to UVB radiation. In addition 
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the EL may result in a reduction of both the number of treatment sessions and the 
cumulative dose. Although no sufficient data about the long-term side effects are 
available, we might assume that the EL have a lower risk of adverse events from 
radiation exposure. 

For PAIS, during the treatment period (W5 to W10) the topical steroid seemed to 
be the more effective treatment. However, both treatments showed resemble PGA 
outcome scores at W10. Remarkably, during follow-up (W14 to W34) the EL showed 
to be more effective compared to CP, as measured by PAIS,VAS, PGA and PaGA. No 
major adverse events occurred. Mild burning sensation was frequently observed and 
hyperpigmentation of the treated nodules was evident at all treated sites. 

 In contrast to PAIS, histopathology demonstrated EL treatment to be more 
effective in all 5 patients compared to CP treatment after 10 weeks of treatment. A 
decrease of epidermal thickness and a higher decrease in the dermal inflammatory 
infiltrate was observed at EL site, compared to CP site. 

This study was designed as a pilot study and therefore includes a small number 
of patients. In this study the more severe patients with a prurigo form of AD were 
treated because the selection was based initially on the diagnoses PN and prurigo of 
Besnier and secondly AD. Off course there are many more patient with the diagnosis 
of AD with prurigo nodules.  

Other limitations are the loss of blinding due to sustained hyperpigmentation and 
the use of variable radiant exposures of the laser. A blinded study design with the 
EL appears problematic, since hyperpigmentation as side effect of the EL interferes 
with blinding. Various radiant exposures were chosen to obtain the right treatment 
for each patient according to their individual skin responses. The EL can be time 
consuming and is therefore more useful for the treatment of small areas. Since no 
severity score exists for prurigo nodules a severity score was designed to measure 
the effectiveness. Although the chosen items seem practicable and the results seem 
reliable, this PAIS severity score has not been validated yet. 

Although EL and CP showed both to be effective after ten weeks of treatment, 
during a six-months follow-up more improvement was seen for EL by PAIS, VAS, 
PGA and PaGA. The results suggest that the EL can safely and effectively be used in 
the treatment of the prurigo form of AD. Besides, for the long term the EL might be 
a good alternative to topical corticosteroids and an option in case of therapy resistant 
patients. Future randomised controlled trials, including higher numbers of patients 
seem to be commendable to show the efficacy of the 308 nm XeCl excimer laser as 
well as cost-effectiveness.

Chapter V

104



Reference List
 1.  Wallengren J. Prurigo: diagnosis and management. Am.J.Clin.Dermatol. 2004; 5: 85-95.

 2.  Besnier, M. E. Premiere note et observations preliminaires pour server d’introduction a 
l’etude des prurigos diasthetiques. Annales de dermatologie et de syphiligraphie, Paris 3, 
634-648. 1892. 

 3.  Rowland Payne CM, Wilkinson JD, McKee PH et al. Nodular prurigo--a clinicopathological 
study of 46 patients. Br.J.Dermatol. 1985; 113: 431-9.

 4.  Eczema, Lichenfication, Prurigo and Erythroderma. In: Textbook of Dermatology (Burn,T, 
Breathnach,S, Cox,N et al, eds), Vol. 1. Rooks, 2004: 44-8.

 5.  Miyachi Y, Okamoto H, Furukawa F et al. Prurigo nodularis. A possible relationship to 
atopy. J.Dermatol. 1980; 7: 281-3.

 6.  Tanaka M, Aiba S, Matsumura N et al. Prurigo nodularis consists of two distinct forms: 
early-onset atopic and late-onset non-atopic. Dermatology 1995; 190: 269-76.

 7.  Bos JD, Van Leent EJ, Sillevis Smitt JH. The millennium criteria for the diagnosis of atopic 
dermatitis. Exp.Dermatol. 1998; 7: 132-8.

 8.  Hanifin, J. M. and Rajka, G. Diagnostic features of atopic dermatitis. Acta Derm Venereol 
92(Atopic dermatitis), 44-7. 1980. 

 9.  Der-Petrossian M, Seeber A, Honigsmann H et al. Half-side comparison study on the 
efficacy of 8-methoxypsoralen bath-PUVA versus narrow-band ultraviolet B phototherapy 
in patients with severe chronic atopic dermatitis. Br.J.Dermatol. 2000; 142: 39-43.

 10.  Krutmann J, Czech W, Diepgen T et al. High-dose UVA1 therapy in the treatment of 
patients with atopic dermatitis. J.Am.Acad.Dermatol. 1992; 26: 225-30.

 11.  Reynolds NJ, Franklin V, Gray JC et al. Narrow-band ultraviolet B and broad-band 
ultraviolet A phototherapy in adult atopic eczema: a randomised controlled trial. Lancet 
2001; 357: 2012-6.

 12.  Aubin F, Vigan M, Puzenat E et al. Evaluation of a novel 308-nm monochromatic excimer 
light delivery system in dermatology: a pilot study in different chronic localized dermatoses. 
Br.J.Dermatol. 2005; 152: 99-103.

 13.  Kardorff, B., Honig-d’Orville, I, Wahlen, M., and Dorittke, P. Treatment of the Prurigo Form 
of Atopic Eczema/Dermatitis in Adults with 308nm Excimer Laser. Kosmetische Medizin 
24(1). 2003. 

 14.  Bonis B, Kemeny L, Dobozy A et al. 308 nm UVB excimer laser for psoriasis. Lancet 1997; 
350: 1522.

 15.  Novak Z, Bonis B, Baltas E et al. Xenon chloride ultraviolet B laser is more effective in 
treating psoriasis and in inducing T cell apoptosis than narrow-band ultraviolet B. 
J.Photochem.Photobiol.B 2002; 67: 32-8.

 16.  Baltas E, Csoma Z, Bodai L et al. Treatment of atopic dermatitis with the xenon chloride 
excimer laser. J.Eur.Acad.Dermatol.Venereol. 2006; 20: 657-60.

Excimer laser versus clobetasol propionate 

105



 17.  Alfadley A, Al-Hawsawi K, Thestrup-Pedersen K et al. Treatment of prurigo nodularis with 
thalidomide: a case report and review of the literature. Int.J.Dermatol. 2003; 42: 372-5.

 18.  Rivard J, Lim HW. Ultraviolet phototherapy for pruritus. Dermatol.Ther. 2005; 18: 344-54.

 19.  Wong SS, Goh CL. Double-blind, right/left comparison of calcipotriol ointment and 
betamethasone ointment in the treatment of Prurigo nodularis. Arch.Dermatol. 2000; 136: 
807-8.

 20.  Saraceno R, Nistico SP, Capriotti E et al. Monochromatic excimer light (308 nm) in the 
treatment of prurigo nodularis. Photodermatol.Photoimmunol.Photomed. 2008; 24: 43-5.

 21.  Asawanonda P, Anderson RR, Chang Y et al. 308-nm excimer laser for the treatment of 
psoriasis: a dose-response study. Arch.Dermatol. 2000; 136: 619-24.

 22.  Kollner K, Wimmershoff MB, Hintz C et al. Comparison of the 308-nm excimer laser and a 
308-nm excimer lamp with 311-nm narrowband ultraviolet B in the treatment of psoriasis. 
Br.J.Dermatol. 2005; 152: 750-4.

Chapter V

106




