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ABSTRACT
Background: Vitiligo is very common skin disease resulting from
Article information absence of active melanocytes and characterized by focal
regions of depigmention, which may induce great
Received: || 04-11-2022 psychological problems for the patients. Many therapies such

as topical, systemic and phototherapy are not always

Accepted: | 24-12-2022 successful, and re-pigmentation is often incomplete.

Aim of the work: We aimed to compare between the efficacies of
topical Khellin 4% and excimer light versus excimer light

DOI: 10.21608/IIMA.2022.172771.1544 alone in treatment of vitiligo.
= Patients and methods: A comparative study that was carried out
*Corresponding author on 100 patients with 200 patches of vitiligo lesions, divided
Email: nadamohamed.nm210@gmail.com into group I; 100 patches treated with topical khellin 4%
solution before excimer light, and group II; 100 patches
Citation: Abdelgader NM, Abdel-Aleem HL, treated with excimer light alone, for 30 minutes, two sessions
Makki MA. Monochromatic Excimer Light per week for six months.

[308nm] versus Monochromatic Excimer L . .
Light [308nm] and 4% Khellin Extract in Results: We found a significant difference decrease in surface

Treatment of Vitiligo. IJMA 2022 October; area in group | when compared to the surface area in group II.
4 [10]: 2705-2710. doi: 10.21608/IIMA. The degree of improvement measured by quartile grading
2022.172771.1544. scale in the group | was higher than in group Il. Moreover, the

improvement rate in group | faster than group Il. Topical
khellin 4% solution and excimer light, were safe and well
tolerated, however, mild erythema and burning sensation were
observed and resolved after that.

Conclusion: Topical khellin 4% solution and excimer light, are
faster, effective, safe and well tolerated combination in
treatment of vitiligo.
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INTRODUCTION

Vitiligo is a chronic, pigmentary skin disease
with a selective and progressive loss of
functioning melanocytes of epidermis and hair
follicle, which clinically translates to de-
pigmented patches over the skin [, It estimated
about 1% and range from 0.1 to more than 8.8%
in different areas of the world . Therefore,
among factors regulating melano-genesis, the
melanocortin/MC1R complex stands out as
being the most important. The demonstration of
receptor upregulation by UV light is particularly
interesting, indicating a novel site for
physicochemical interactions with the environ-
ment. Other important positive regulators of
melanin pigmentation include endothelines,
histamine, eicosanoids, and SCF acting via
interaction with cell surface receptors 1,

The pathophysiology of vitiligo includes
intrinsic and extrinsic melanocyte defects, T
cell-mediated melanocyte destruction and innate
immune inflammation ™.

There are different treatment modalities of
vitiligo, topical calcineurin inhibitors, including
topical and systemic steroids, phototherapy,
surgery and JAK inhibitors as [as Tofacitinib,
ruxolitinib] have been shown to block
interferon-gamma signaling, contributing to re-
pigmentation in individuals with vitiligo.
However, these treatment options not always

successful, and re-pigmentation is often
incomplete B,
A 308 nm excimer laser is the latest

alternative NB-UVB treatment for vitiligo 1.
The safety and effectiveness of excimer laser
phototherapy making it superior to that of NB-
UVB phototherapy, because 308 nm excimer
laser allow re-pigmentation within a shorter
period of time than NB UVB phototherapy
does, while limiting exposure to only selected
areas. Also, the rapid onset of re-pigmentation
may play an important role in supporting
patients’ motivation and compliance, and,
importantly, the cumulative UV dose at the end
of the treatment is significantly lower than with
conventional NB UVB [l Phototherapy
increased vitamin D levels in patients with low
initial levels of 25-hydroxyvitamin D [25[OH]
D], which indicates that the beneficial effect of
phototherapy, on the induction of vitamin D and
re-pigmentation (1,

Khellin has a chemical structure close to
psoralens with similar phototherapeutic effects
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but with less carcinogenic and phototoxic side
effects. It has previously proven its efficacy in
vitiligo, since it can stimulate a photo-
sensitization and induce melanocyte prolife-
ration and melanogenesis P So, this work was
aimed to compare between efficacy and safety
of topical khellin 4% and excimer light versus
excimer light alone in treatment of vitiligo.

PATIENTS AND METHODS

The study was carried out after being
approved by the local Ethics Committee of the
Faculty of Medicine, Al-Azhar University,
Assiut, Egypt, and informed written consent
was obtained from all patients. The study was
conducted by Helsinki standards as revised in
2013.

This is a comparative prospective clinical
trial that was carried out on 100 patients
presented with vitiligo. The patients selected
from those attending the phototherapy unit at
Dermatology and Andrology department of Al-
Azhar University Hospital in [Assiut], between
November 2020 and September 2021.

Patients with history of systemic or topical
therapy for vitiligo and phototherapy during the
last 2 months, patients with history of
photosensitivity, photo-aggravated disorders,
patients presented with segmental vitiligo, as
well as, pregnant and breast-feeding women
were excluded from the study.

All patients were subjected to complete
history taking include: Personal history: as
name, age, occupation, residence; Present
history as: onset, course, and duration of
vitiligo; Past history of any chronic or
associated disorders; Family history of vitiligo,
premature graying of hair, or other general
diseases; and Drug history: as oral medications,
topical medications, or phototherapy. Then,
general examination and dermatological
evaluation were done to detect the distribution
and type of vitiligo, as well as, Wood's light
examination to confirm diagnosis of vitiligo.

As regard the treatment protocol, 200
patches of vitiligo lesions [2 different patches of
vitiligo at the same patient], were selected and
divided into; Group I: 100 patches treated with
topical khellin 4% solution and excimer light,
patients were instructed to apply khellin 4 %
solution to the depigmented skin patch as a thin
film sufficient to cover the affected area, before
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excimer light session, and Group Il1: 100
patches treated with excimer light alone.

Excimer light [Excilite p™ [DEKA,
Florence, Italy] was used, with a wave length
308 nm, a light spot sizes of 10, 20 and 25 mm,
pulse width of 60 ns, and a light impulse energy
of 6.5 mJ/cm? with a repeat frequency of 200
Hz. All patients were subjected to do 2 sessions
per week for 6 months.

Follow up: Evaluation of clinical response
included extent of recovery [pigmentation],
recurrence, and possible side effects, as well as,
comparing photos of the patient before and after
treatment using Optimas photo analyzer
program in which we analyzed photo diameter,
perimeter, length and area of the lesions.

Statistical methods: Statistical analysis was
performed using GraphPad Prism version 8.0.2
[GraphPad Software, La Jolla, CA]. Descriptive
statistics for quantitative data were expressed in
tables as the mean + SD, while qualitative data
were expressed as number and percentage. We
checked the normality of continuous data using
Shapiro Walk test. We used unpaired Student's
t-test to compare between two groups of
normally distributed variables, while ANOVA
test was used to compare between more than
two groups of normally distributed variables.
ANOVA repeated measure post hoc test
[Bonferroni] was used to detect significance
between periods. P-value was considered
significant if < 0.05.

RESULTS

Regarding clinic-demographic data of
studied patients, the mean age was 34.89 +

14.42 years ranging between 18 and 60 years.
Out of those patients, 79 [79 %] patients were
female, and the others were male. The baseline
characteristics of our studied population are
shown in [Table 1].

The vitiligo lesions treated with khellin plus
excimer light as well as, the lesions treated
excimer alone showed a statistically significant
reduction in surface area, at 3rd month and 6th
month when compared to the baseline with p-
value <0.001, as shown in [Table 2].

There was a significant reduction in the
surface area of the group | when compared to
the surface area of the group Il at the period
between the baseline and 3 months. At the
period between 3rd and 6th months, changes
were no longer statistically significant, but there
was a continual trend showing decreasing
surface area. Moreover, there was a significant
increase in improvement percentage in group |
more than in group |1, as shown in [Table 3].

As regard the degree of improvement we
found a statistically significant increase in
regimentation in the group | underwent the
combination therapy versus group Il after both
three and six months [p=0.01] and 0.025
respectively. Moreover, about 77% of patients
were satisfied in Group I, in comparison to 62
% of patient were satisfied in Group Il, with P-
value 0.016, as shown in [Table 4].

There was a significant difference between
khellin plus excimer, versus excimer alone as
regard adverse effects, as shown in [Table 5].

Table [1]: Demographic and clinical characteristics of vitiligo patients

Age [years] Mean + SD [18-60] 34.89 + 14.42
18-40y 64 [64.0]
41-60y 36 [36.0]
Sex Females 79 [79.0]
Males 21 [21.0]
Smoking No 86 [86.0]
Yes 14 [14.0]

Duration [years] [1-22] 8.07 + 4.44
Course Stable 74 [74.0]
Unstable 26 [26.0]
Family history Yes 35[35.0]
No 65 [65.0]
Pattern Focal 74 [74.0]
Acral 25 [25.0]
Generalized 1[1.0]
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Table [2]: Comparison between the surface area of vitiligo before and after treatment

Surface area [cm?] ~ Pa-value

Mean = SD 95% ClI
Khellin + Excimer light

At baseline 131.37 +£ 133.76 [104.83-157.91]
After 3 months 87.82 + 78.57 [72.23-103.41] <0.001*
After 6 months 55.48 + 46.01 [46.35 - 64.61]
Sig bet period P1< 0.001*, P,<0.001*, P3<0.001*
Excimer light alone
At baseline 111.75+104.18 [91.08 - 132.42]
After 3 months 86.24 + 77.11 [70.94 - 101.54] <0.001*
After 6 months 62.62 + 52.78 [52.15 - 73.10]
Sig bet period P1< 0.001*, P,<0.001*, P3<0.001*

Cl, confidence interval. Pa-value for comparing between group at baseline and 3 and 6 months after application of excimer
light. Sig bet periods were done using post hoc test [Bonferroni] for ANOVA with repeated measures. P1: P-value for
comparing between pre and 3 months after treatment. P2: P-value for comparing between pre and 6 months after treatment.
Ps: P-value for comparing between 3 and 6 months after treatment

Table [3]: Comparison between group | and group Il according to surface area reduction and
percentage of improvement
Group Il : Mean P- value

Mean + SD difference

Surface area reduction [cm?]

Baseline — 3 months 43.54 +61.73 25.51 + 36.48 18.04 0.013*

Baseline -6 months 75.89 + 100.28 49.12 + 62.83 26.765 0.025*

3 months -6 months 32.34 +41.32 22.61 +33.11 9.73 0.068
Percentage of improvement

Baseline — 3 months 28.94 + 26.66 18.80 + 10.51 10.14 0.001*

Baseline -6 months 48.22+ 20.05 37.56 + 18.09 10.66 0.001*

3 months -6 months 19.28 + 23.29 18.76 £ 10.90 0.52 0.840

Table [4]: Comparison between group | and group Il according to degree of improvement and
patients’ satisfaction

Group | Group Il p-value
Quartile Grading Scale [3months]
Marked re-pigmentation >75% 4 [4.0] 1[1.0]
Moderate re-pigmentation 50-75% 11[11.0] 8 [8.0] 0.010%
Mild re-pigmentation 25-49% 48 [48.0] 31[31.0] '
Treatment failure; re-pigmentation < 25 37 [37.0] 60 [60.0]
Quartile Grading Scale [6months]
Marked re-pigmentation >75% 15 [15.0] 12 [12.0]
Moderate re-pigmentation 50-75% 41 [41.0] 26 [26.0] 0.025*
Mild re-pigmentation 25-49% 31 [31.0] 34 [34.0] '
Treatment failure; re-pigmentation < 25 13 [13.0] 28 [28.0]
Patients’ satisfaction
Very satisfied 52 [52.0] 33[33.0]
Satisfied 25 [25.0] 29 [29.0] 0.016*
Poorly satisfied 23 [23.0] 38 [38.0]

Table [5]: Comparison between group | and group Il according to degree of improvement and
patients’ satisfaction

Group | Group Il P-value |
No side effect 68 [68.0] 92 [92.0]
Erythema 23 [23.0] 5[5.0]
Bullae 5[5.0] 01[0.0] <0.001*
Burning sensation 4[4.0] 3[3.0]
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DISCUSSION

Treatment of vitiligo is challenging and
unsatisfactory Bl Therefore, in our study we
used combination of topical khellin 4% with
excimer light in group | and excimer light alone
in group Il to evaluate the percentage of
improvement before and after treatment.

Our study encountered 100 patients with
vitiligo, with 200 patches of vitiligo divided into
2 equal groups, group | 100 patches treated
with topical khellin 4% and excimer light, and
group 11 100 patches treated with excimer light
alone

Regarding to the descriptive data of our
patients, the mean age was 34.89 + 14.42 years
ranging between 18 and 60 years, incidence was
[64%] in age group 18-40 years and [36%] in
the age group 41-60 years. In continuation with
our findings, Nistico et al. % found that, the
mean age of their participants was 41.2 years.

Out of our 100 patients, 79 [79 %] patients
were female. In agreement with the current
finding, several studies as Zhang et al. ©, and
Majid ', They explained female predominance
by the high cosmetic concern in females than
males.

In our study, 35 [35%] of patients had
positive family history. Positive family history
of vitiligo was variable in different studies, it
was 26% in Karelson et al. 2 and 36% in
Gopal et al. 31,

In our study, we found that, the vitiligo
lesions treated with khellin plus excimer light as
well as, the lesions treated excimer alone
showed a statistically significant reduction in
surface area, at 3rd month and 6th month when
compared to the baseline. Moreover, there was a
significant reduction in surface area of the group
I when compared to the surface area of the
group Il at the period between the baseline and
3 months. At the period between 3" and 6"
months, changes were no longer statistically
significant, but there was a continual trend
showing decreasing surface area. Also, there
was a significant increase in improvement
percentage of regimentation in group | more
than in group I1.

In agreement with our findings, Nistico et al.
(101 conducted a study on 16 vitiligo patients.
They divided into two equal groups, Group |
included 8 patients, treated with excimer light;
Group Il included 8 patients treated with
excimer light associated with topical khellin
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4%. At the end of the study, Group | showed
marked and moderate re-pigmentation in 50 %
of patients while in Group Il showed marked
and moderate re-pigmentation in 75 % of
patients.

Similarly, Saraceno et al. 24, conducted a
prospective study on 32 vitiligo patients. They
divided into 2 groups, group | [16 patients
treated with excimer light 308 nm once-weekly
and oral vitamin E]; group Il [16 patients
treated with excimer light once-weekly
combined with application of khellin 4%
ointment and oral vitamin E]. Considering each
study group, group | showed good and
excellent re-pigmentation in [87.5%] patients,
and group Il showed good and excellent re-
pigmentation in [87.5%)].

The previous results can be explained by the
fact that, the great efficacy of Khellin in
treatment of vitiligo as it has a furanochromone
action which induces a photosensitization and
stimulates  melanocyte  proliferation and
melanogenesis 1,

In our study, there was a significant
difference between group | and group Il as
regard adverse effects, in group | there is mild
erythema in [23%], bullae in [5%] and burning
sensation in [4%]. In group Il there is mild
erythema in [5%] and burning sensation in
[3%]. In agreement with our findings, Nistico et
al. 20 found mild erythema 50%. Group I: 4/8
patients; Group Il: 5/8 patients; burning/pain
18.7%. Group I: 1/8; Group II: 2/8.

As regard patients’ satisfaction, the
majority of patients satisfied more with
combined therapy [khellin plus excimer light]
than patients treated with excimer light alone, in
group I: 52 % very satisfied, 25 % satisfied 23
% poorly satisfied, in group Il: 33% very
satisfied, 29 % satisfied, 38 % poorly satisfied.

In agreement with our findings, Nistico et al.
(20 found that all patients in their study were
satisfied since the therapeutic protocol was well
tolerated, easy to administer, and not time-
consuming. Moreover, patients showed a
significant improvement of their life quality,
improvement of their body image, less
embarrassment during relationships, and a more
optimistic attitude towards life in general and
their disease.

Limitations: Our study has some
limitations: first, we included only patients from
Upper Egypt area, which may stress on the
significance of geographical and ethnic
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background in the clinical presentation and
improvement of vitiligo. Second, small sample
size and a relatively short period of study
suggest significant differences in our findings
with the other studies.

Recommendations:  For  safe, easy,
inexpensive method we recommend the use of
combination of topical khellin 4% and excimer
light in treatment of vitiligo. We also
recommend confirmation of our results by
further studies with high-quality randomized
controlled trials, long period of study and
follow-up and selection of different ethnic
groups.

Conclusion: We concluded that, topical
khellin 4% solution and excimer light, are
effective, faster, safe, and well tolerated
combination in treatment of vitiligo. Khellin is a
furanochromone which induces a
photosensitization and stimulates melanocyte
proliferation and melanogenesis.

Funding support: Our study did not receive
any funding support.
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