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ORIGINAL ARTICLE

Evaluating the Efficacy of Topical Tetracycline in
Enhancing the Effect of Excimer Light in the

Treatment of Vitiligo

Ibrahim Mohamed Ibrahim Shaheen, Sameh Fawzy Fahmy Abdel Kodous,

Akram Mohamed Mohamed Ahmed*

Department of Dermatology, Venereology and Andrology, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt

Abstract

Background: Vitiligo is the leading cause of skin depigmentation. This disorder is characterized by persistent, acquired
depigmentation due to a loss of melanocyte activity.

Aim of the study: The purpose of this study is to evaluate whether or not topical tetracycline can improve the efficacy of
excimer light in the treatment of vitiligo.

Results: The most common affected sites were the face (7 patients, 23.3 %) and the knee (6 patients, 20 %), followed by
the elbow (4 patients, 13.3 %), while the least affected sites were the abdomen, chest, and the neck (2 patients at each site,
6.7 %). Axilla, breast, foot, hand, leg, thigh, and wrist were affected in one patient (3.3 %) for each site. Also, there was a
statistically significant difference (P-value = 0.002) between the right and left sides according to satisfaction rate, VASI
score, and VETI score.

Conclusion: Our study confirmed that vitiligo can be effectively treated with a combination of topical tetracycline &
excimer light. A combination of topical tetracycline and excimer light is statistically significant as regards response
during sessions according to the Vitiligo Extent Tensity Index (VETI) score, patient satisfaction, and improvement in
VASI score after 12 weeks of treatment for vitiligo.

Keywords: Tetracycline, Vitiligo extent tensity index, Vitiligo

1. Introduction
V itiligo is a condition characterized by the loss
of skin pigment cells (melanocytes) and the
resulting white patchy skin." Its clinical character-
istics are well-defined milky white macules that are
localized or in general distribution and often coa-
lesce in large depigmented lesions. About 0.5—1% of
people worldwide have vitiligo. Prevalence is most
likely similar between sexes; however, it may be
higher in people of color."”

The tetracycline class of antibiotics (TCS) is widely
used. The most common negative reactions to
tetracycline antibiotics include skin discoloration
and photosensitization. When the type of photo-
sensitization mechanism is considered, it is possible
to state that tetracycline antibiotics exhibit exclu-
sively phototoxic activity.’

Both sexes are equally impacted. A family history
of vitiligo exists in at least 30 % of cases.

Typically, the onset of the illness occurs between
the ages of 10 and 30 years.’

Vitiligo is a major dermatologic challenge,
considering the many available therapeutic modal-
ities.® Monochromatic excimer light (mel, 308 nm)
has been used in an increasing number of photo-
therapies recently.”*

2. Patients and methods

2.1. Patients

This intraindividual comparative research in-
cludes 30 patients with vitiligo. The patients were
taken from the outpatient clinic of the Dermatology
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and Venerology Department in Al Hussein Uni-
versity Hospital.

2.1.1. Inclusion criteria

Case reports of 8—65-year-olds with stable vitiligo
(no new lesions in the last 3 months), no topical
therapies for at least 2 weeks, and no phototherapy
for at least 8 weeks.

2.1.2. Exclusion criteria

Vitiligo patients who have tried various treatments
within the past 3 months, patients with present or past
history of photodermatoses or cutaneous malignancy,
pregnant and lactating females, and patients who take
immunosuppressive drugs.

2.1.3. All patients were subjected to the following

At the beginning, middle, and end of the 4th, 8th,
and 12th weeks, patients underwent full history and
general examination, a dermatological examination
to check for lesions, and digital photography.

2.2. Method

Patients had their lesions divided into four
quadrants, with side A being the left side, and
received excimer light and topical Adco cyclizine
treatment. When excimer light is used, it only be
applied to the right side or side B.

All patients were told to rub ointments on side A
(left side) for only half an hour before using the
excimer light. Patients were also receiving eximer
light phototherapy twice weekly.

After weeks 4, 8, and 12, we visited and assessed
each case.

2.3. Evaluation of medical treatment

2.3.1. Clinical assessment

(1) Before each session, as well as at the beginning
and end of the study, photographs were taken
(mobile phone). (2) Three separate observers rated
the degree of pigment loss using the Vitiligo Extent
Tensity Index (VETI) score (Feily, 2014), and the
mean of these scores was used to determine the
severity of condition. (3) The patient satisfaction
scale. (4) Safety assessment.

2.4. Statistical analysis

Statistical Package for the Social Sciences (SPSS),
version 24 was used to analyze the data. When
dealing with numerical information, mean and
standard deviation were used. Percentages and
frequencies were used to represent qualitative

data. The mean (or average) is the value at the
mathematical center of a set of numbers, calculated
by dividing the total of the numbers by their
total number. The variability of a dataset is
measured by its standard deviation (SD). When the
SD is small, the values cluster close to the set's
mean, but when it is large, the values are more
dispersed.

These tests were conducted:

Mann—Whitney U (MW): when matching be-
tween two means (for normally distributed data).

When comparing nonparametric data, the Chi-
square test was used.

If the probability (P-value) was <0.05, it was
deemed significant; if it was <0.001, it was consid-
ered very significant; and if it was >0.05, it was
considered statistically insignificant.

3. Results

Table 1 shows that all cases included in the study
are described here by their demographic informa-
tion. The ages of the cases ranged from 8 to 60 years,
with a mean age of 20.9 + 15.04 years. Eight of the
patients were males (26.7 % of the total), and 22
were females (73.3 % of the total). Four of the pa-
tients studied (or 13.3%) had a positive family his-
tory. The median age concerning duration was 1.97
years (range, 0.7—5 years), while the mean age at
death was 1.97 + 1.09 years across all patients
investigated (Table 2).

Each patient's affected locations are included in
this table. The most common affected sites were the
face (7 patients, 23.3 %) and the knee (6 patients,
20 %), followed by the elbow (4 patients, 13.3 %),
while the least affected sites were the abdomen,
chest, and the neck (2 patients at each site, 6.7 %).
Axilla, breast, foot, hand, leg, thigh, and wrist
were affected in one patient (3.3 %) for each site
(Table 3).

This table shows a statistically significant differ-
ence (P-value = 0.002) among the right and left sides
according to the VETI score as follows: On the left
side, there were 10 G4 patients (33.3 %), 5 G3 pa-
tients (16.7 %), 4 G2 patients (13.3 %), 10 G1 patients
(33.3 %), and 1 GO patient (3.3 %).

Table 1. Description of demographic data in all studied cases.

Studied patients
N =30)
Mean +SD 209+15.04
Age (years) ~
Min - Max 8-60
Male 8 26.7%
Sex
Female 22 73.3%
. No 26 86.7%
Family history
b : Yes 4 13.3%
- Mean +SD 1.97+1.09
Duration (years) —
Min - Max 0.7-5
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Table 2. Description of affected sites in all studied patients.
Studied patients

(N = 30)
Affected sites

Abdomen 2 (6.7 %)
Axilla 1(3.3 %)
Breast 1.3 %)
Chest 2 (6.7 %)
Elbow 4 (13.3 %)
Face 7 (23.3 %)
Foot 1.3 %)
Hand 1(3.3 %)
Knee 6 (20 %)
Leg 133 %)
Neck 2 (6.7 %)
Thigh 1(3.3 %)
Wrist 1.3 %)

Table 3. Comparison of VETI score between right and left sides.

(I;f:;l:; (R;g:;‘s;)de Stat. test | P-value
GO 1 33% 7 23.3%
Gl 10 333% |18 60%
VETI score G2 4 133% |3 10% if;.s ~ 00028
G3 5 16.7% |0 0%
G4 10 333% |2 6.7%

Table 4. Comparison of VASI scores between the right and left sides.
MW, Mann—Whitney U test; S, P-value <0.05 is considered nonsig-
nificant.

Left side Right side
~=30) ~=30) Stat. test | P-value
M 577 817 _
VAST score [Mean Ea 0.0025
[ +sD 326 208 243

On the right side, there were 2 G4 patients (6.7 %),
0 G3 patients (0 %), 3 G2 patients (10 %), 18 G1
patients (60 %), and 7 GO patients (23.3 %) (Table 4).

VASI score

Left side

Right side

H Left side H Right side

Fig. 1. Comparison of VASI score among right and left sides.

Table 5. Comparison of satisfaction rate between right and left sides.

Left side Right side
N=30) N=30) Stat. test | P-value
Grade I 13 433% |25 83.3%
o o
e ate | Gradell 2 |61% |3 0% |xt =| 00
Grade INT 5 167% |0 0% 143
Grade IV 10 33.3% 2 6.7%

This table showed that a statistically significant (P
value = 0.002) amplified VASI score on the right
side (81.7 + 20.8) when compared with the left side
(57.7 + 32.6) (Fig. 1, Table 5).

This table showed a statistically significant dif-
ference (P-value = 0.002) among the right and
left sides according to the satisfaction rate as
follows: On the left side, there were 10 Grade IV
patients (33.3 %), 5 Grade III patients (16.7 %), 2
Grade II patients (6.7 %), and 13 Grade I patients
(43.3 %).

On the right side, there were 2 Grade IV patients
(6.7 %), 0 Grade III patients (0 %), 3 Grade II patients
(10 %), and 25 Grade I patients (83.3 %).

4. Case presentation

Figs. 2—4.

Before

After

Fig. 2. A 12-year-old female with periorbital vitiligo. NB: Excimer light
and tetracycline ointment on the left lesion and excimer light on the
right lesion.
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Before

After

Fig. 3. A 36-year-old female. Vitiligo at the right breast. NB: Excimer
light and tetracycline ointment on the left lesion, and excimer light on
the right lesion.

5. Discussion

Depigmented patches of skin, hair, mucous
membranes, and the retina are characteristic of
vitiligo, an idiopathic skin condition characterized
by the loss of melanocytes. For people of color and/
or those who live in nations with vastly different
cultural norms, it can have devastating re-
percussions on life satisfaction, self-image, marital
happiness, and professional opportunities.’

Many medical therapies are currently available
with the goal of slowing the disease's progression
and prompting the skin to repigment. While there
has been some disagreement about the efficacy and
safety of both treatments for pigmentation, it is
widely agreed that they are both viable options.
However, there is currently no cure for vitiligo, and
only a few treatments can help improve symptoms.'’

Broadband UVB, narrowband UVB (NB-UVB),
excimer light, excimer laser, and psoralen with UVA
are all types of phototherapy used to treat vitiligo.
Inducing T-cell apoptosis and stimulating the pro-
liferation/migration of functional melanocytes in the
perilesional skin and immature melanocytes in hair
follicles are the main suggested mechanisms for
inducing repigmentation in vitiligo by UV light."'

One of the most successful treatments for local-
ized vitiligo in both children and adults is focused

Before

After

" ‘

Fig. 4. A 60-year-old female with vitiligo on her face before and after
treatment. NB: Excimer light and tetracycline ointment on the upper
lesion, and excimer light on the lower lesion.

phototherapy with excimer light or targeted UVB
devices. Single-method treatment rarely produces
ideal results. There is a clear preference for and
evidence of improved treatment outcomes with
combination therapy."”

The use of tetracyclines is frequently linked to
drug-induced pigmentation. The pathophysiology
of drug-induced pigmentation has been defined in
terms of four mechanisms: melanin accumulation,
medicine accumulation, unique pigment produc-
tion, and iron deposition."

When administered systemically, tetracycline in-
hibits leukocyte chemotaxis and has antioxidative
characteristics in addition to lowering the produc-
tion of tumor necrosis factor-alpha and interleukin-
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1. Tetracycline applied topically has the potential to
be effective against vitiligo and has fewer side ef-
fects than systemic agents.'*

However, if a combination of topical tetracycline
and targeted phototherapy with excimer light can
improve the efficacy of treatment for vitiligo, conse-
quently, the purpose of this study was to assess
whether or not topical tetracycline may improve the
results of excimer laser therapy for vitiligo.

This randomized, controlled clinical trial included
30 patients with generalized, stable vitiligo. In each
patient, using the vitiligo area severity index, we
compared the pigmentation of two symmetrical le-
sions on the right and left sides. Both patches were
treated by excimer light phototherapy twice a week
for 12 weeks; each week, there was an increased
energy dose of 0.05 J/cm.’

Tetracycline was applied to the assigned left patch
half an hour before the application of the excimer
light. After 4 weeks, 8 weeks, and 12 weeks, images
of the lesions were taken, and pigmentations were
compared with the beginning of the study using the
aforementioned index. The Dermatology, Venere-
ology, and Andrology Outpatient Clinic at Al-Azhar
University Hospitals was used to recruit and screen
patients for participation.

In this study, patches treated with tetracycline and
excimer light phototherapy fared better than those
treated with excimer light phototherapy alone. Ac-
cording to the Vitiligo Extent Tensity Index (VETI)
score, the comparison between the left and right
assigned vitiligo patches after treatment revealed a
statistically significant increase in excellent repig-
mentation response (G4) (33.3 % vs. 6.7 %), good
repigmentation (G3) (16.7 % vs. 0 %), moderate
repigmentation (G2) (13.3 % vs. 10 %), and a statisti-
cally significant decrease in no repigmentation (GO0)
(3.3 % vs. 23.3 %) and fair repigmentation responses
(G1) (33.3 % vs. 60 %) among left sides in comparison
with the right side, respectively (P value = 0.002).
Such improvement could result from the synergistic
effect of the topical tetracycline and the excimer light.

Rok et al.'* showed the impact of tetracycline
and UVA irradiation on cell viability and melanin
production, to learn more about this cooperative
effect (HEMn-DP), researchers studied the rela-
tionship between antioxidant defense mechanisms
and cultivated normal human epidermal melano-
cytes. In cultivated melanocytes, tetracycline did not
affect the melanization process, whereas exposure
to UVA radiation induced melanogenesis, as evi-
denced by a steady rise in melanin concentration
and tyrosinase activity.

From a photobiological perspective, Odorici
et al."” showed that photosensitivity reactions occur

when a photosensitizing compound, like tetracy-
cline, which has been identified as a phototoxic but
not photoallergic medication, absorbs light energy.

Lesions’ elevated epidermal levels of tumor ne-
crosis factor-alpha and interleukin-1 may contribute
to the loss of melanocytes and the subsequent death
of keratinocytes by inhibiting the synthesis of mel-
anogenic cytokines. Tetracycline, according to
research by Monk et al.,'® can inhibit IL-1 and TNF-
alpha production.

The effectiveness of tacrolimus and 308-nm exci-
mer light in treating vitiligo was compared by Nistic
et al'’ with that of 308-nm excimer light mono-
therapy. Fifty-three vitiligo sufferers joined the
study. There were three categories of patients:
Twenty patients in Group I were given oral vitamin
E and excimer light 308 nm twice weekly; 20 patients
in Group II were given oral vitamin E and excimer
light 308 nm twice weekly in addition to 0.1 %
tacrolimus once a day; and 13 patients in Group III
were given only oral vitamin E. Moderate repig-
mentation was seen in 35 % of patients in Group I,
good repigmentation in 30 %, excellent repigmen-
tation in 25 %, and poor repigmentation in 10 % in
Group II, and moderate repigmentation was seen in
25 % of patients in Group II, good repigmentation in
40 %, excellent repigmentation in 30 %, and poor
repigmentation in 5 % in Group IIL

After intravenous infliximab (a tumor necrosis fac-
tor-alpha inhibitor), vitiligo lesions in a patient were
absent, as described by Lv et al.'® The scientists sug-
gested that tumor necrosis factor-alpha (TNF-alpha)
stops the development of melanocyte stem cells,
suggesting that TNF-alpha inhibitors could be a useful
treatment for vitiligo. Combining 308-nm mono-
chromatic excimer light with 0.1 % tacrolimus oint-
ment is effective and safe for the treatment of
segmental vitiligo, according to a study by Shah et al."”
Repigmentation of at least 75 % was seen in 77.8 % of
patients. In detail, 35.6 % of patients demonstrated full
repigmentation (Grade 5), while 42.2 % showed
repigmentation of at least 75 %. (Grade 4).

Bae et al.”’ conducted a meta-analysis of eight
RCTs with a total of 425 patches/patients and found
that a combination of excimer light and topical cal-
cineurin inhibitors was more effective than excimer
lamp monotherapy for vitiligo.

The comparison between the left and right
assigned vitiligo patches after treatment according
to the Vitiligo Area Scoring Index (VASI) score
revealed a statistically significant improvement in
patches treated with tetracycline plus excimer light
phototherapy in comparison with the treatment
with excimer light phototherapy only (81.7 + 20.8 vs.
57.7 + 32.6, respectively) (P value = 0.002).
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Five of thirty cases (16.6 %) showed improvement in
pigmentation when treatment was compared with
placebo in a study by Kalafi and Jowkar"' assessing
the efficacy of topical tetracycline and phototherapy
on individuals with generalized stable vitiligo. Simi-
larly, 16.6 % of cases showed better repigmentation on
the placebo side compared with the medication side.
The mean pigmentation, based on VASI, changed
significantly from 90.1667 to 86.6667 in the
tetracycline + narrow band UVB group and on the
placebo side (Vaseline + narrow-band UVB) from
89.6667 to 86.8333 with no statistically significant dif-
ferences between both treated sides, which is in
contradiction with the present findings. Such differ-
ences could be attributed to the different study pro-
tocols, as in that study, tetracycline was applied only at
night and then the phototherapy was received in the
morning; moreover, a different form of phototherapy
was used (NB-UVB phototherapy).

5.1. Conclusion

This study shows that vitiligo can be effectively
treated with a combination of topical tetracycline
and excimer light. A combination of topical tetra-
cycline and excimer light is statistically significant as
regards response during sessions according to the
Vitiligo Extent Tensity Index (VETI) score, Vitiligo
Area Scoring Index (VASI) score, and patient satis-
faction after 12 weeks of treatment.
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