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Purpose: 308-nm excimer laser has a confirmed treatment effect on vitiligo. Platelet-rich

plasma (PRP) is an autologous preparation which contains a variety of growth factors. The

effect of 308-nm excimer laser combined with PRP on vitiligo has been rarely reported. This

study investigated the effect of PRP combined with 308-nm excimer laser on stable vitiligo.

Patients and Methods: A total of 60 patients with localized stable vitiligo who received

treatment at Beijing Friendship Hospital and Xi’an Vitiligo Specialist Hospital between May

2019 and January 2020 were consecutively enrolled. They were equally randomized into

three groups according to different treatment methods: intradermal PRP injection (group I),

308-nm excimer laser alone (group II), and 308-nm excimer laser plus PRP injection (group

III). All treatments lasted for 3 months. At 3 months after treatment, clinical assessments

were performed in terms of the visual analogue scale (VAS) score, repigmentation response

and side effects.

Results: The VAS scores showed significant differences among the three groups (P<0.001),

with the highest score in group III, followed by group II and then group I. Repigmentation

responses also showed significant differences among the groups (P<0.001), and the best

effect was observed in group III. No side effects were reported in any of the groups.

Conclusion: The effect of PRP combined with 308-nm excimer laser on stable vitiligo is

significantly better than that of PRP and 308-nm excimer laser alone. It is safe and

satisfactorily tolerant.
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Introduction
Vitiligo is a chronic autoimmune disease that is characterized by depigmented skin

patches due to melanocyte loss.1 It is the most common depigmenting skin disorder

which affects approximately 0.5–1% of the population across the world.2 Vitiligo has a

serious negative influence on patients’ self-esteem and confidence; it often occurs at

exposed sites such as the face,1 which seriously affects patients’ quality of life.

Melanin metabolic abnormalities play a crucial role in the development of vitiligo.2,3

Abnormal melanin loss leads to vitiligo associated pathological processes.4 Therefore,

therapies that promotemelanogenesis andmelanocyte proliferation have been considered

as the most promising treatment methods for vitiligo.5

308-nm excimer laser is monochromatic light at a specific wavelength and is formed

by dimerides of xenon (8 electrons at the outmost layer) and chlorine (7 electrons at the

outmost layer) after activation and continuous pulsatile release under the action of electric
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current.6 In 2001, Baltás and Nagy utilized 308-nm excimer

laser in the treatment of vitiligo for the first time, and definite

treatment effect was achieved.7 Later on, the application of

308-nm excimer laser alone in vitiligo treatment has been

reported.8 Spencer et al used 308-nm excimer laser alone to

treat 29 skin lesions of 18 vitiligo patients; after 6 times

of treatment, 57% of 23 skin lesions (12 patients) exhibited

different degrees of repigmentation; after 12 times of treat-

ment, an effective rate of 82% was obtained among 11 lesions

of 6 patients.8 However, 308-nm excimer laser alone requires a

rather long treatment course (several months, or even

years), and long-term irradiation poses a potential risk of

carcinogenesis.9 Zhang et al used 308-nm excimer laser com-

bined with Yiqi Qubai granules (a traditional Chinese medi-

cine preparation) for vitiligo treatment, and a significantly

better repigmentation response (the total effective rate was

56.3% (repigmentation >50%)) was obtained compared with

granules alone and 308-nm excimer laser alone.10 Their results

indicate that compared with 308-nm excimer laser alone,

combined treatment improves the treatment effect on vitiligo,

shortens the treatment course, and reduces laser accumulation.

Nevertheless, more combinedmethods need to be investigated

to further improve treatment effect on vitiligo.

Platelet-rich plasma (PRP) is a concentrate that is

obtained from whole blood after centrifugation; PRP con-

tains high-concentration growth factors,11 such as platelet-

derived growth factors, transforming growth factor D,

vascular endothelial growth factor, EGF fibrinogen, vitr-

eous binding protein, and so on.12 PRP is extracted from

autologous peripheral blood, and therefore does not lead to

immune rejection. To date, PRP has been extensively

applied in orthopedics,13 plastic surgery,14 and other fields.

However, its combination with 308-nm excimer laser in

the treatment of vitiligo has seldom been investigated.

Based on the abovementioned context, we conducted

this prospective, case–control study to investigate the

safety and effectiveness of 308-nm excimer laser com-

bined with autologous PRP in the treatment of stable

vitiligo.

Patients and Methods
Patients
In this prospective study (clinical registration no.,

CHiCTR1900024173), 60 adult patients with stable vitiligo

who received treatment at Beijing Friendship Hospital

affiliated to Capital Medical University and Xi’an Vitiligo

Specialist Hospital between May 2019 and January 2020

were consecutively recruited. The diagnosis of stable vitiligo

was in accordance with the Consensus on the Diagnosis and

Treatment of Vitiligo15 based on the vitiligo disease activity

(VIDA) score,16 with confocal laser scanning microscopy17

and dermoscopy as auxiliary diagnostic tools. The age of the

patients ranged from 18 years to 65 years, with an average of

40.35±11.70 years, and the male/female ratio was 1:1.3.

According to Fitzpatrick skin typing,18 all lesions were type

III–IV. No new lesion or enlargement of the original lesion

occurred within 12 months before the treatment. Patients that

met any of the following criteria were excluded from this

study:19,20 1) being pregnant; 2) receivingmedication or laser

treatment within 6 months before this recruitment; and 3)

with bleeding disorder, a history of keloid formation, iso-

morphic reaction, a photosensitive history, and epilepsy.

The procedures of this trial were conducted in accor-

dance with the Declaration of Helsinki and approved by

the Ethics Committee of Beijing Friendship Hospital

affiliated to Capital Medical University (approval no.,

2019-P2-074-01). Written informed consent was obtained

from each participant.

Grouping
According to different treatment methods, the patients

were equally randomized into Group I (intradermal PRP

injection alone), Group II (308-nm excimer laser alone)

and Group III (intradermal PRP injection combined with

308-nm excimer laser) using the envelope method.

Specifically, a total of 60 random numbers were generated

with SAS software, which were equally divided into three

groups. The information about the intervention protocols

for each group was sealed in a light-proof envelope. After

recruitment, patients were numbered and grouped accord-

ing to the numbers written on the covers of the envelopes.

They were treated in accordance with the protocols con-

tained in the corresponding envelope. Before and at

3 months after treatment, photos were taken with

a Nikon D5300 camera (Nikon Corporation, Japan).

PRP Preparation
PRP is a platelet concentrate whose concentration is 4–8

times that of the whole blood.21 PRP was prepared under

a strict aseptic condition according to the literature.22–24

Up to 10 mL of fresh blood was collected from the patient

into a sodium citrate vacutainer. After centrifugation at

1500 rpm for 6 min, the intermediate layer of the sample

(approximately 5% of the total volume) was collected.

Centrifugation at 2500 rmp was then performed for
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15 min. The lower layer of the solution was collected into

a 1-mL insulin syringe. Calcium chloride (at approxi-

mately 1/9 of the volume of the PRP part) was added as

an activator. The solution was prepared for later use.

Treatment Methods
Group I

The patients received 3 sessions of PRP injection, with an

interval of 1 month. At 40 min before injection, anesthetic

cream (EMLA cream) was applied to the lesion. A 30G

needle was used for superficial intradermal microinjections

of the PRP preparation, with 0.1 mL per injection and

1 cm spaced apart.11

Group II

Irradiation was performed with XtracVelocity 400i-308 nm

excimer laster therapeutic system (PhotoMedex, San

Francisco, CA, USA). The output frequency, spot size,

and the maximum energy and energy density of single

pulse were set at 308 nm, 2 cm × 2 cm, 10 mJ, and 3.8

mJ/cm2, respectively. Before treatment, initial minimal

erythematous dose (MED) was determined for each patient

according to erythematous response at the test site 24 h

after the test. Based on age and the initial obtained MED,

in combination with post-irradiation response, the dose

was adjusted: If erythema appeared after irradiation but

lasted for less than 24 h, the dose was increased by 50%; if

erythema lasted for more than 24 h but less than 48 h, the

dose was maintained; and if erythema lasted for more than

48 h or blisters appeared, the treatment was temporarily

discontinued, and after the blisters disappeared, irradiation

was resumed with a dose decreased by 50%. The patient

underwent irradiations twice per week (the irradiation

duration was determined according to the conditions of

the skin lesion), with 24 times in total.

Group III

Considering that PRP can stabilize melanocytes and exci-

mer laser can promote the proliferation of melanocytes,25

PRP was injected 30 min before each monthly session of

laser treatment. Other procedures were the same as were

performed for groups I and II.

Clinical Assessment
At 3 months after treatment, clinical assessments were

performed in terms of patient’s satisfaction, repigmentation

response and side effects.

Patient’s Satisfaction

Patients rated their satisfaction using a 10-point visual

analogue scale (VAS), according to which, 0 point was

described “not satisfied at all,” whereas 10 was described

“completely satisfied”.25

Repigmentation Assessment

Repigmentation was assessed by two independent experi-

enced dermatologist, who were not aware of the objective

of this study. Repigmentation evaluation was based on the

following criteria: excellent for 75–100% repigmentation,

good for 50–75%, moderate for 25–50%, and mild for

<25%.22,26

Side Effects

The patients were informed to report any complications,

such as erythema, pain, ulceration, burning sensation,

ecchymosis, infection, postinflammatory hyperpigmenta-

tion, and allergic manifestations.

Statistical Analysis
SPSS 22.0 was used for data processing. Measurement data

were presented as the mean ± standard deviation (SD). Data

that satisfied normal distribution and homogenous variances

were analyzed using analysis of variance. Otherwise,

a Kruskal–Wallis H-test was performed. Numeration data

were presented as frequencies or percentages, and analyzed

using the chi-square test. Ordinal categorical numeration data

were analyzed using the Kruskal–WallisH-test. For pairwise

comparisons among groups, the Bonferroni methodwas used

for corrections. A difference at p<0.05 was considered sta-

tistically significant.

Results
General Data
The general data of the three groups are summarized in

Table 1. The three groups did not show a significant

difference in age (F=0.374, p=0.689). They did not show

a significant difference in the sex composition, either

(χ2=0.950, p=0.622). No significant differences in family

history and lesion types were observed among the groups

(p>0.05). No significant differences in the localization of

the lesions were observed among the groups (x2=1.425,

p=0.994; Figure 1).

VAS Scores
The VAS scores of the three groups are summarized in

Table 2. Group III showed significant differences
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compared with group I and group II (p<0.001 and

p=0.045, respectively). Although group II had a higher

VAS score than group I, no significant difference was

observed (p=0.23).

Repigmentation
The treatment effects of the three groups are summarized

in Table 3, and some typical examples of the repigmenta-

tion responses in different groups are shown in Figure 2. In

group I, the numbers of the patients that presented with

mild, moderate, good, and excellent repigmentation were

8, 7, 5, and 0, respectively, with a total effective rate of

25.00%. In group II, the numbers of the patients were 2,

11, 5, and 2, respectively, with a total effective rate of

35.00%. In group III, the numbers were 1, 3, 8, and 8,

respectively, with a total effective rate of 80.00%. The

repigmentation response in group III was significantly

better than that in group I (adjusted p<0.001) and in

group II (adjusted p=0.045). Group III also showed

a significantly higher total effective rate than group I

(adjusted p<0.001) and group II (adjusted p=0.036).

Group II did not show a significant difference in the

repigmentation response and total effective rate compared

with group I (both p>0.05).

Side Effects
No side effects were reported in any of the groups.

Discussion
To date, a variety of treatment methods for vitiligo have

been proposed. However, most of them cannot achieve

satisfactory treatment effect. In this study, we investigated

the curative effect of intradermal PRP injection combined

with 308-nm excimer laser as well as its safety in the

treatment of vitiligo.

Table 1 General Data of the Three Groups

Item Group I (n=20) Group II (n=20) Group III (n=20) Statistic p

Age (Years) 39.20±11.62 42.20±12.35 39.65±11.49 F=0.374 0.689

Sex

Male 10 (50.00%) 7 (35.00%) 9 (45.00%) χ2=0.950 0.622

Female 10 (50.00%) 13 (65.00%) 11 (55.00%)

Family history

Negative 18 (90.00%) 19 (95.00%) 16 (80.00%) χ2=2.264 0.322

Positive 2 (10.00%) 1 (5.00%) 4 (20.00%)

Skin typing

III 3 (15.00%) 2 (10.00%) 4 (20.00%) χ2=0.784 0.676

IV 17 (85.00%) 18 (90.00%) 16 (80.00%)

Figure 1 Locations of the lesions in different groups.
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Our studies showed that the VAS score of group III

after treatment was 8.05±2.24, which was significantly

higher than that of group I and of group II. Furthermore,

in this group, good repigmentation (>50%) was observed

among 40% of the patients and excellent repigmentation

(>75%) also among 40% of the patients, with a total

effective rate of 80.00%. Repigmentation response of

group III was significantly better than that of group I and

of group II. Khattab et al conducted a study to investigate

the effect of PRP injection combined with 308-nm excimer

laser on vitiligo.25 At 3 months after treatment with the

combined method, 50% of the patients showed repigmen-

tation >50% and 34.6% showed repigmentation >75%.25

Our results were basically consistent with theirs. However,

there were some differences. First, Khattab et al did not

include a PRP lone group. Second, their treatment course

was 4 months, whereas ours was 3 months. Third, in this

study, the percentages of the patients showing excellent

repigmentation response in the combined treatment group

and 308-nm excimer laser group were higher than those in

their study (40% vs 34.6% and 10% vs 0%, respectively).

Presumably, these inconsistencies were due to different

sample sizes between our study and theirs. Goldinger

et al used 308-nm excimer laser combined with calcipo-

triol to treat vitiligo; however, this combination did not

significantly improve the effective rate compared with

308-nm excimer laser alone.27 Tacalcitol, even at a high

concentration, had a limited effect on vitiligo when com-

bined with 308-nm excimer laser.28 Our results indicate

that the combination of 308-nm excimer laser with intra-

dermal PRP injection can obtain a satisfactory treatment

effect on vitiligo.

Presumably, the mechanisms underlying the effect of

the combined therapy used in this study are as follows.

308-nm excimer laser stimulates melanocytes to synthe-

size melanin in vivo; in the meantime, the laser rapidly

induces the apoptosis of infiltrating pathological T lym-

phocytes in skin lesions, thereby preventing melanocytes

from being destroyed.9 In the treatment of vitiligo, PRP

forms and secretes cytokines into keratinocytes and mela-

nocytes to suppress the release of inflammatory cytokines

and apoptosis of melanocytes; it has anti-inflammatory

effect, which suppresses the release of cytokines such as

interleukin-1, interferon-c, and tumor necrosis factor-a

(these cytokines have great roles in the pathogenesis of

vitiligo).29–33 PRP contains high-concentration growth

factors,11 which promote the proliferation of keratinocytes

and fibroblasts and enhance their interactions with

melanocytes.34 In the treatment of vitiligo, 308-nm exci-

mer laser and PRP exert synergetic actions, which sup-

press the release of cytokines on the one hand and stabilize

melanocytes on the other. In addition, apart from improv-

ing repigmentation response of vitiligo patients, intrader-

mal PRP injection also shortens the duration of exposure

to excimer laser irradiation, thereby reducing the risk of

carcinogenesis. Meanwhile, PRP is autologous, and there-

fore, it is safe and patients’ tolerance is satisfactory. In

addition, antibody formation does not need to be particu-

larly considered in the clinical application of PRP.

This study suffered from the following limitations. The

sample size was small and all the patients involved in this

study were from the same center. Therefore, multicentric

studies with a larger sample size remain to be conducted in

Table 2 VAS Scores of the Three Groups

Group n VAS Score

Group I 20 3.30±1.87

Group II 20 5.25±1.92

Group III 20 8.05±2.24*#

Notes: *p<0.05 compared with group I; #p<0.05 compared with group II.

Abbreviation: VAS, visual analogue scale.

Table 3 Treatment Effects in Different Groups

Group n Repigmentation Total Effective Rate

Mild Moderate Good Excellent

Group I 20 8 (40.00%) 7 (35.00%) 5 (25.00%) 0 (0.00%) 25.00%

Group II 20 2 (10.00%) 11 (55.00%) 5 (25.00%) 2 (10.00%) 35.00%

Group III 20 1 (5.00%) 3 (15.00%) 8 (40.00%) 8 (40.00%)*# 80.00%*#

Statistic H=17.515 χ2=13.795

p value 0.000157 0.00101

Notes: *p<0.05 compared with group I; #p<0.05 compared with group II.
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the future. In addition, the treatment effect in this study

was assessed 3 months after treatment. To validate the

outcomes of this study, long-term follow-ups should also

be carried out.

Conclusions
In conclusion, 308-nm excimer laser combined with intra-

dermal PRP injection is an effective treatment method for

stable vitiligo. The combination of PRP significantly

improves the treatment effect of 308-nm excimer laser

alone and greatly shortens the treatment course. 308-nm

excimer laser combined with intradermal PRP injection is

safe and is worth being promoted in clinical practice.

Data Sharing Statement
No additional data are available.
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The authors report no conflicts of interest in this work.
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