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ABSTRACT 

Background: Vitiligo is a chronic acquired disorder characterized by the depigmented macules. There are many treatment 
options, but the response is variable and unsatisfactory. Topical 5-fluorouracil used in many dermatological 
diseases but, this is the first study to date that use 0.5% concentration in vitiligo treatment. 

The Aim of The Work: This study evaluates efficacy and safety topical 5-fluorouracil in 0.5% concentration in treatment of 
resistant vitiligo either alone or after microneedling. 

Subject and Methods: 30 patients with resistant vitiligo were enrolled into the study; we studied only 2 patches in every 
patient. The first patch treated with one session of microneedling followed by topical 5-fluorouracil 0.5% once daily 
for 2 weeks. The second patch treated with topical 5-fluorouracil 0.5% only for 2 weeks, then follow up of both 
patches for 3 months. 

Results: Excellent response achieved in 46.7% of the patches treated with microneedling followed by topical 5-fluorouracil 
0.5%, while only in 23.3% of the patches treated with topical 5-fluorouracil 0.5% alone. There was no significant 
difference between both groups regarding response, despite this the degree of improvement was higher in 
combined treatment. 

Conclusion: Topical 5-fluorouracil 0.5% is an effective and safe in treatment of resistant vitiligo and combined therapy 
increases the efficacy.   

 

Keywords: 5-fluorouracil 0.5%; Microneedling; Pigmentation; Vitiligo. 
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INTRODUCTION 

Vitiligo is an acquired localized depigmentation. It results 
from the progressive loss of melanocytes. It appears as 
milky white macules sharply demarcated [1]. It affects 1 % of 
the world’s population of any age and sex [2]. 

Vitiligo is a multifactorial disease; many hypotheses 
have been suggested for its etiology [3]. Melanocyte damage 
occur by different ways leading to vitiligo, ROS, auto-
antibodies, auto-reactive T cells along with genetic 
background are implicated in melanocyte loss [4]. Many 
theories implicated in the etiology of vitiligo; autoimmune 
hypothesis is supported by the association of vitiligo with 
other autoimmune disorders such as thyroid disease [1]. 

Different therapy used to induce repigmentation of skin 
by stimulation of proliferation of remaining melanocytes 
around the hair follicles and melanocyte at the border of 
lesions, so the goal of the treatment is to stimulate 
melanocyte migration and stop their destruction [5]. 
However, patients are resistant to medical treatment, 
various surgical modalities can be used either alone or in 
conjunction with medical treatment in stable recalcitrant 
vitiligo [2].  

5-fluorouracil is pyrimidine analog has antimetabolite 
activity [6]. Topical application of 5-fluorouracil 5% as single 
therapy or combined with other modalities reported in the 
literature to helps repigmentation [7-9].  

In the present study, we are evaluating the effect of 
topical 5-fluorouracil 0.5% in treatment of resistant vitiligo 
either alone or combined with microneedling. This is the first 
study to date that use topical 5- fluorouracil in concentration 
0.5% not 5% to increase response rate and avoid the side 
effects in resistant vitiligo. 

PATIENTS AND METHODS 

This prospective, comparative clinical pilot trial included 
30 patients with resistant vitiligo. The patients were recruited 
from outpatient clinic of Al-Zahraa University Hospital, 
Faculty of medicine for girls, Al-Azhar University during the 
period from January 2017 to January 2018. Informed written 
consent was obtained from all patients. The approval from 
the Research Ethics Committee of the faculty of medicine, 
Al-Azhar University was also obtained. 

Patients 

Patients with resistant and stable vitiligo; no increase in 
number or size of the present lesions for at least 6 months 
were included in the current study. The treated patients had 

at least 2 stable vitiliginous patches. Patients less than 18 
years were excluded. Alopecia areata patients and patients 
on other treatments for vitiligo for at least one month before 
the study were also excluded. Pregnant and lactating 
women, patients with history of koebner phenomenon, 
impaired wound healing, bleeding tendency, impaired 
wound healing, history of hepatitis B or C, HIV and other 
uncontrolled chronic systemic diseases were also excluded 
from the study. 

Treatment protocol:  

Explanation of the procedure to all patient included in 
this study with all possible cosmetic procedure results and 
occurrence of possible complications, whether transient or 
persistent and consent was obtained. Photograph was 
taken for the patients using camera Olympus c-420 digital 
SLR camera 13MP before starting the treatment and during 
the follow up period. 

Each patient has two vitiliginous patches:  

The first patch; was treated by topical 5-fluorouracil 
0.5% which applied once daily under occlusion. 

The other patch was subjected to microneedling with 
dermapen followed by application of 5-fluorouracil 0.5% 
once daily under occlusion. A topical anesthetic cream 
[Pridocaine® a combination of two local anesthetics 
lidocaine and prilocaine] was applied under occlusion on the 
patch 30 minutes before treatment to reduce the pain, then 
it was washed off and sterilized with gauzes soaked in 70% 
isopropyl alcohol. Microneedling was performed to one 
patch with dermapen [4000 turn per minute of Dr.  Pen 
Ultima-A1] at the highest speed with penetration depth at 2 
mm in uniform horizontal and vertical directions until 
pinpoint bleeding was observed. Topical 5-fluorouracil 
cream 0.5% then was applied under occlusive dressing 
once daily for 2 weeks. 

Assessments: 

Photographs were obtained at baseline, before starting 
treatment session, and 3 months after the final treatment. 2 
blinded dermatologists were asked for objective clinical 
assessment at the baseline and 3 months after the last 
session for the degree of repigmentation.  

The assessment was done according to Investigator’s 
global assessment [IGA] [10], as the following; No change, 
poor improvement = [less than 25%], good improvement = 
[26%-50%], very good improvement = [51%-75%] and 
excellent improvement = [76%-100%].  
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Patient`s satisfaction; Patient`s satisfaction was 
performed 3 months after the last treatment session using 
for the ease and the degree of improvement 3 months after 
treatment as follows; 0: no satisfaction, 1: poorly satisfied, 
2: moderate satisfaction, 3: fully satisfied. Patients were 
evaluated clinically for the improvement and the side effects 
after the treatment session, one month and three months 
after the last sessions. Side effects include, erythema, 
edema, hyperpigmentation, hypopigmentation, koebner 
phenomenon and scarring.  

Statistical analysis: Data were collected, revised, 
coded and entered to the Statistical Package for Social 
Science [IBM SPSS] version 23. The quantitative data were 
presented as mean, standard deviations and ranges when 
their distribution found parametric, the comparison between 
groups with qualitative data were done by using Chi-square 
test and Fisher exact test instead of the Chi-square only 
when the expected count in any cell found less than 5. The 
confidence interval was set to 95% and the margin of error 
accepted was set to 5%. So, the P < 0.05 was considered 
significant. 

RESULTS 

This study comprised 30 patients with resistant vitiligo, 
12 of the patients [40%] were males and 18 [60%] were 
females. Their ages ranged from 18-60 years [mean ± SD: 
37.93 ± 12.97 years]. Concerning duration of vitiligo in 
patients it was ranged from 3 years to 20 years with a 
median value [IQR] 8.5. Ten out of thirty patients [33.3%] 
had positive family history of vitiligo and 20 patients [66.7%] 
had negative family history. 

The clinical type: 17 patients [56.7%] were non-
segmental vitiligo, while 13 [43.3%] were segmental vitiligo. 
Most of patients 25 were stable for one year [83.3%] and 
leukotrichia was reported in 7 patients [23.3%]. 

Regarding Fitzpatrick skin types of the studied patients 
one patient [3.3%] was skin Type II, 14 patients [46.7%] with 
type III and 15 patients [50.0%] were skin type IV. Sixty 
resistant vitiligo patches were studied in this study 
distributed over the face [n =4], trunk [n = 28], extremities [n 
= 36] and acrofacial [n =6]. The overall qualitative response 

was better in the patches treated with 5-fluorouracil 0.5% 
after dermapen than the patches treated with 5-fluorouracil 
0.5% only. In the patches treated with topical 5-fluorouracil 
0.5% after needling; 14 patches [46.7%] showed excellent 
response, 3 [10 %] showed very good response, 3 [10%] 
showed good response and 10 patches [33.3%] showed 
poor response. On the other hand, in the patches treated 
with topical 5- fluorouracil 0.5% only; 7 patches [23.3%] 
showed excellent response, 4 [13.3%] showed very good 
response, 6 [20 %] showed good response, 13 patches 
[43.3%] showed poor response. There is no statistically 
significant difference between both groups [Table 1]. 

 [Figures 1-3] show photographic examples of before 
vs. after treatment photos of the participants. There was no 
statistically significant difference as regard patients’ 
satisfaction of in both groups. The pattern of pigmentation 
was the same in both groups; in which 21 patients [70%] 
showed diffuse pattern of repigmented, while 6 patients 
[20%] showed follicular pattern and only 3 patients [10%] did 
not develop any pigmentation at all. There is no statistically 
significant difference between pattern of repigmentation and 
degree of improvement. There was no statistically 
significant correlation between degree of improvement in 
both groups as regard their age, sex, pattern of the disease 
and positive family history with P-value >0.05. There were 
also no statistically significant correlations between degree 
of improvement and site of the lesion, association with 
leukotrichia, stability and skin type. There was statistically 
significant negative correlation between the degree of 
improvement in patches treated with 5-fluorouracil 0.5% 
after dermapen and the duration of the disease p-value 
[0.028] [Figures 4]. While there was no statistically 
significant correlation between them in patches treated with 
5-fluorouracil 0.5% only. 

Regarding the Side effects, most patients 27 patient 
[90%] did not develop any complication, only 2 patients 
[6.7%] showed hyperpigmentation and Koebner 
phenomenon was recognized in one patient [3.3%] [Figures 
4,6]. There was no clinical manifestation of systemic toxicity 
reported. There was no statistically significant correlation 
between degree of improvement and susceptibility to 
complications in both patches.

 

Table [1]: comparison between repigmentation in both groups. 
 

Repigmentation Group A 
[5-FU 0.5% + microneedling] 

Group B 
[5-FU 0.5%] 

Test value P-value 

No. % No. % 

Poor 10 33.3% 13 43.3% 0.635 0.426 

Good 3 10.0% 6 20.0% 1.176 0.278 

Very Good 3 10.0% 4 13.3% 0.162 0.687 

Excellent 14 46.7% 7 23.3% 3.590 0.058 
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No. = Number, 5-FU= 5-fluorouracil 
 

 
Figure [1]: Facial vitiligo, [A] before treatment. [B] Both sides show excellent response after treatment [right side treated with 

dermapen followed by fluorouracil 0.5% and, the left side treated with topical 5- fluorouracil 0.5% only 

 
Figure [2]: Vitiligo patch on the shaft of the tibia [A] before treatment [B] after treatment with dermapen followed by topical 

5- fluorouracil 0.5% the case shows excellent repigmentation 
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Figure [3]: Vitiligo patch over medial malleolus of right leg [A] before treatment [B] after treatment with topical fluorouracil 

0.5% shows excellent response. 

 
Figure [4]: Statistically significant negative correlation between degree of re-pigmentation and the duration of the disease in 

in the patients treated 5-fluorouracil 0.5% after dermapen 
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Figure [5]: localized vitiligo on the lower part of the back the vitiliginous patch treated with dermapen + 5- fluorouracil 0.5% 
shows erythema and widening of the patch [kobenerization].    

 

 

 
Figure [6]:  female patient with vitiligo: a vitiliginous patches in the right arm and left arm [A, B]. The patient developed post 
inflammatory hyperpigmentation in both forearms [C, D].  [The left arm after treatment with dermapen followed by 5- fluorouracil 
0.5% [C] and the right arm after treatment with 5- fluorouracil only [D]. 
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DISCUSSION 

Vitiligo is challenging disease with variable results [11], as 
no single therapy can give satisfactory results with all 
patients [12]. Trials demonstrated that combined treatment 
could increase the overall response with decrease both the 
duration of treatment and the possible side effects [11]. 

Topical 5% fluorouracil is not very common for the 
treatment of vitiligo [13]. Tsuji and Hamada [7] was the first 
who introduced combination of therapeutic wounding and 
topical 5-fluorouracil as treatment for vitiligo in 1983. 

This study was conducted on 30 patients with resistant 
vitiligo, two vitiliginous patches were treated only in each 
patient; one of them was treated with topical 5- fluorouracil 
0.5 % combined with microneedling and the other patch was 
treated with topical 5- fluorouracil 0.5% only.  

In this study there was very good to excellent response 
in 56.7% of the patients treated with combined dermapen 
with 5-fluorouracil 0.5%, while in 36.6% patients in the 
treated with topical 5- fluorouracil 0.5% only. There was no 
statistically significant difference between both groups; 
despite this the degree of improvement was higher in group 
treated with 5- fluorouracil 0.5% after needling. Combination 
of dermapen with 5-fluorouracil 0.5%, is a promising 
treatment resistant vitiligo. 

Although the idea of combination therapy is not a new 
approach for treatment of vitiligo, this is the first study to date 
that used topical 5- fluorouracil in concentration 0.5% not 
5%. Our result is almost the same to the studies that used 
topical 5- fluorouracil in concentration 5% as Shashikiran et 
al. [13] study in which topical 5% fluorouracil needling showed 
good to excellent response in 75% of the patches and in 
Yones et al. [12] study almost 45% of patients achieved 
excellent repigmentation after mechanical dermabrasion. 
Also, Tsuji and Hamada [7] study 64% showed complete or 
almost complete repigmentation in all spots treated with 5% 
fluorouracil cream daily under occlusive dressings, following 
an epidermal abrasion on the first day. 

While Vedamurthy et al. [2] in his trial on three patients of 
resistant vitiligo, all patients showed excellent 
repigmentation, but the low number of cases and the 
different protocols of treatment these items make 
comparison of results is not reliable. There patients were 
subjected to needling with topical 5- fluorouracil 5% 
application every two weeks for three months, along with 
their ongoing therapy.  Interestingly Mohamed et al. [14] study 
achieved good to excellent re-pigmentation in 55.9% of the 
acral vitiligo lesions when topical 5-fluorouracil 5% used in 

combination carbon dioxide [CO2] laser, while when used 
alone it achieved good to excellent re-pigmentation in 5.7% 
only. Also, Asker et al. [10] trial results were not promising 
either by 5-Fluorouracil alone or after manual abrading of 
the lesion with sandpaper.  This may be interpreted by the 
different concentration used of 5-Fluorouracil. The more 
resistance acral area also may play roles due to lower 
density of pilosebaceous unite, melanocyte and melanocyte 
stem cell reservoirs [10, 15].  

This is the first study to date that use topical 5- 
fluorouracil in concentration 0.5% not 5% in vitiligo. This 
lower concentration not only avoids the side effects of higher 
concentrations of 5- fluorouracil in vitiligo but also may be a 
method of improving response rate and hasten the duration 
of therapy. This explained by levy et al. [16] study which 
interestingly, reported that fluorouracil were retained in a 
higher percentages in the skin after topical application of  0.5 
% cream when compared with 5% cream which may 
indicates  that the delivery of the 0.5 % cream may be 
focused to the affected area. Therefore, this suggest that 0.5 
% fluorouracil cream concentration may be more effective, 
safer and more tolerable.  

Possible side effects of 5-FU which may be reported 
include pain, edema, blistering, erythema, ulceration, 
necrosis, scarring and hyperpigmentation or hypo-
pigmentation [17]. Also itching was reported due to irritation 
of topical 5-FU [11, 10]. 

In this study most of our patients 90% did not develop 
any complication in both groups, but 6.7% showed 
hyperpigmentation and only one patient 3.3% showed 
koebnerization. Sethi et al. [9] study reported hyper-
pigmentation in 90% of patches treated with dermabrasion 
combined with 5-fluorouracil. Also, Asker et al. [10] study 
reported transient hyperpigmentation all [100%]. These 
studies had higher rate of hyperpigmentation due to higher 
concentration of 5- fluorouracil as they use 5% while in our 
study, we use 0.5%. 

Hrushesky [18] stated that hyperpigmentation is a 
common side-effect of 5-fluorouracil, observed during the 
treatment of skin tumors and psoriasis, so we suggest that 
hyperpigmentation is related to the 5-fluorouracil and not 
complication of microneedling as it in reported both patches. 

In the patient who developed koebnerization after both 
type of treatment within the 3 months of follow up, with 
further follow up in outpatient’s clinic we noticed that 
complete repigmentation occurred in fourth and fifth month.  
Scarring was not reported in our study because of superficial 
needling process, and application of 5- fluorouracil cream 
once daily in very low concentration 0.5%. 
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Regarding safety topical 5-fluorouracil is absorbed to the 
systemic circulation in a very low amount. The amount of 5-
fluorouracil excreted in the patients’ urine after using 5-
fluorouracil cream 0.5% was one fortieth that when the 
patients treated with the 5% cream [16]. Indicating that 
fluorouracil 0.5% cream may be a safer and as effective at 
5%. 

According to this study, we conclude that topical 5-
fluorouracil in 0.5% concentration is as effective as 5% in 
treatment of resistant vitiligo and having advantage of being 
safer. Combination treatment with dermapen increases the 
effectiveness of topical 5- fluorouracil than when it used 
alone.  

Limitations of this study were the lack of control lesions, 
wood light examination and lack of follow-up. Further intra-
individual studies with different concentrations, longer 
follow-up periods, and immunohistochemical assessment 
are required to reach the optimal concentration. 
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