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ABSTRACT
Objective: To examine the effectiveness of topical 5-Fluorouracil combined with microneedling in treating stable vitiligo.
Study Design: A clinical prospective trial.
Place and Duration of the Study: Department of Dermatology, Azadi Teaching Hospital, Duhok, Iraq, from October 2024 to January 2025.
Methodology: Twenty-two patients with stable vitiligo were treated with topical 5-Fluorouracil 5% cream combined with microneedling
(Dermapen) and evaluated by the McNemar test. The procedure was performed every two weeks for three months. The normality of the
continuous variables was examined using a Q-Q plot. JMP® version 18.0 (SAS Institute Inc., Cary, NC, 1989–2023) was used for statistical
analysis.
Results: Patients with stable vitiligo had the disease affecting the upper limbs (35.0%), the head and neck (30.0%), lower limbs (25.0%),
and  trunk  (10.0%).  According  to  the  study,  patients  showed  a  significant  improvement  in  their  clinical  status  from  visits  two  to  five
compared  with  the  first  visit,  with  a  30–55%  improvement.  At  the  final  session,  the  distribution  of  responses  was  as  follows:  excellent
(30%), good (10%), moderate (10%), and poor (5%), with no response observed in 45% of patients. A similar pattern was evident in patient
satisfaction levels.
Conclusion: The use of topical 5-Fluorouracil in combination with microneedling is an effective treatment for stable vitiligo.
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INTRODUCTION
Vitiligo  is  an  autoimmune  condition  characterised  by  well-
defined depigmented patches and macules due to the destruc-
tion of melanocytes in the skin, mucous membranes, and hair
follicles.1 As a general rule, vitiligo occurs worldwide with a global
prevalence of 1%. Although the condition can present at any
time, studies have shown that it usually develops during early 
adulthood.2

Although many treatment modalities exist  to regain pigmen-
tation,  there  is  still  no  universally accepted treatment for this
challenging disease.3 5-Fluorouracil (5-FU) functions as an antimi-
totic agent, making it evident that topical 5-FU serves as an effec-
tive  treatment  for  various  dermatological  conditions  such  as
warts, seborrheic keratosis, keloids, and superficial basal  cell 
carcinoma.4

Correspondence  to:  Dr.  Narmeen  Mohammed  Baher
Abdulqader,  Kurdistan  Board  for  Medical  Specialities,
Dermatology  Teaching  Centre,  Duhok,  Iraq
E-mail:  narmeenm91@yahoo.com
.....................................................
Received: May 07, 2025;  Revised: August 22, 2025;
Accepted:  October  23,  2025
DOI:  https://doi.org/10.29271/jcpsp.2026.03.406

Microneedling using a Dermapen device is  a  safe,  straight-
forward, and cost-effective procedure that improves absorp-
tion by penetrating the upper layer of the epidermis. The minor
abrasions  produced  by  the  microneedles  induce  slight
bleeding and activate the release of various growth factors,
including platelet-derived growth factor (PDGF), transforming
growth  factor-alpha  and  beta,  and  fibroblast  growth  factor
(FGF).5 This study aimed to evaluate the efficacy of combining
5-FU with microneedling for the treatment of stable vitiligo.

METHODOLOGY

This clinical trial was carried out prospectively at the Depart-
ment of Dermatology, Azadi Teaching Hospital, Duhok, Iraq,
from October 2024 to January 2025, after receiving the ethical
approval from the Higher Council of Medical Specialists (Refe-
rence  No.  1685;  date:  17/7/2024).

The study involved a sample of twenty-two patients of both
genders,  aged  12  years  or  older,  who  were  diagnosed  with
stable vitiligo. The patients received 5-FU as the treatment in
this study.  Patients aged 12 years and older with stable vitili-
go—defined  as  no  new  lesions,  no  expansion  of  existing
lesions, and no Koebner phenomenon for at least six months—
were eligible for  inclusion.
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Participants  were required to  have discontinued systemic
vitiligo  treatments  for  at  least  three  months  and  topical
treatments  for  at  least  one  month  prior  to  enrolment.
Exclusion  criteria  included  active  vitiligo  (e.g.,  new  or
enlarging lesions or Koebner phenomenon), local or systemic
infections,  pregnancy  or  lactation,  immunosuppressive
conditions or ongoing immunosuppressive therapy (such as
HIV  infection,  chemotherapy,  or  long-term  corticosteroid
use), and a history of keloid or hypertrophic scarring.

The  selected  area  was  numbed  using  topical  lidocaine
cream. Microneedling of the vitiligo region was conducted
utilising  a  Dermapen  at  the  lowest  speed.  Needle
penetration depths ranged from 0.25 to 0.5 mm for facial
areas  and  1-2  mm  for  body  areas.  The  needling  was
performed in  both  horizontal  and vertical  directions  until
pinpoint bleeding was observed. After microneedling, 5-FU
cream was applied to the vitiligo patches. The cream was
applied once daily for one week under occlusion. Following
this, a topical antibiotic (fusidic acid 2% cream) was applied
for  two  weeks.  Topical  5-FU  (5%  cream)  was  applied
immediately  after  microneedling.  The  quantity  was  not
calculated  per  cm2,  but  a  thin,  uniform  layer  sufficient  to
cover the lesional area was used consistently for all patients.

Clinical improvement was evaluated every two weeks during
the  study  and  again  three  months  after  the  final  session
using serial clinical photographs. Two blinded dermatologists
conducted an objective clinical assessment at baseline and
three  months  post-treatment  to  evaluate  the  degree  of
depigmentation.

The repigmentation response was graded as G0: no response,
G1: <25% repigmentation (poor), G2: 25-50% repigmenta-
tion (moderate), G3: 51-75% repigmentation (good), and G4:
>75%  repigmentation  (excellent).   The  possible  adverse
events of each session were recorded in the pre-designed
questionnaire. The pain level of the patients at each session
was determined using a numerical pain scale ranging from 1
to 10.

The descriptive statistics were presented in mean (SD) or
frequency  (percentage).  The  normality  of  the  continuous
variables was examined using a Q-Q plot. The McNemar test
was  used  to  compare  the  clinical  response  and  patient
satisfaction in  individuals  with stable vitiligo treated with
topical 5-FU combined with microneedling between the first
and subsequent visits. JMP® version 18.0 (SAS Institute Inc.,
Cary, NC, 1989–2023) was used for statistical analysis.

RESULTS

The mean age of the patients with stable vitiligo was 25.3
(14-50 years). The patients were males (25%) and females
(75%). The disease duration was from 12 to 180 months.

Most participants had a disease duration greater than 36
months (65%), followed by 12-24 months (25%) and 25-36
months (10%). The disease manifested gradually (30%) and
suddenly (70%), with all  cases being localised. The mean
duration of stability was 38.15 months, mostly located within
6-12 months. No patient had itching, and only two patients
had medical history: one with hypothyroidism and one with
atopic dermatitis. The study found that most patients with
stable vitiligo had no familial history of vitiligo (90%). Only
two patients had a positive family history. Only one patient
received  regular  treatment  for  other  diseases,  and  no
patient had a history of medication allergy. The study found
that 12 patients had received previous treatment within one
month, including topical glucocorticosteroids (n = 11) and
herbal or traditional therapy (n = 1). The sites of lesions
were mostly located in the upper limbs (35%), followed by
the head and neck (30%),  lower  limbs (25%),  and trunk
(10%).  All  patients had homogenous chalky white lesions
under Woods’ Lamp and well-defined borders, with no cases
of halo nevi. Two patients had leukotrichia. Most had a single
lesion  (90%),  followed  by  three  lesions  (5.0%),  and  one
patient had eight lesions (5.0%; Table I).

Table I: Disease-related information of patients with stable vitiligo.

Characteristics (n = 20) Statistics
Number Percentages

Duration of disease (12-180 months) 80.4 50.18
Disease duration
      12-24 months
      25-36 months
      >36 months

-
5
2
13

-
25.0
10.0
65.0

Onset
      Gradually
      Suddenly

-
6
14

-
30.0
70.0

Site
      Localised

20 100.0

Duration of stability (6-120 months)
      Std Err Mean: 8.98

38.15 40.15

Stability duration
      6-12 months
      13-24 months
      >24 months

-
10
3
7

-
50.0
15.0
35.0

Itching
      No

20 100.0

Medical History
      No
      Atopic dermatitis
      Hypothyroidism

-
18
1
1

-
90.0
5.0
5.0

Family history of vitiligo 2 10.0
Past surgical history 0 0.0
Regular treatment of other diseases 1 5.0
History of allergy to medications 0 0.0
Previous treatment of vitiligo lesions within one
month
      No
      Herbal or traditional therapy
      Topical glucocorticosteroids

-
8
1
11

-
40.0
5.0
55.0

Site of lesion
      Lower limbs
      Upper limbs
      Head and neck
      Trunk

-
5
7
6
2

-
25.0
35.0
30.0
10.0

Homogeneous chalky white lesion by Woods'
Lamb

20 100.0

Border of lesion (Well defined) 20 100.0
Halo nevi 0 0.0
Leukotrichia 2 10.0
Number of lesions
      1
      3
      8

-
18
1
1

-
90.0
5.0
5.0
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Table II: Patients’ response and satisfaction with topical 5-FU combined with microneedling on different visits.

No. of
visits

Response no (%) Response levels no (%) p
(compared
to visit 1)

No
response

Positive
response

p (compared
to visit 1)

No
response

Poor
response

Moderate
response

Good
response

Excellent
response

Visit 1 19 (95.0) 1 (5.0)  19 (95.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0)  
Visit 2 14 (70.0) 6 (30.0) 0.0253 14 (70.0) 3 (15.0) 2 (10.0) 0 (000) 1 (5.0) 0.4159
Visit 3 12 (60.0) 8 (40.0) 0.0082 12 (60.0 1 (5.0) 2 (10.0) 4 (20.0) 1 (5.0) 0.4289
Visit 4 9 (45.0) 11 (55.0) 0.0016 9 (45.0) 2 (10.0) 2 (10.0) 4 (20.0) 3 (15.0) 0.1886
Visit 5 9 (45.0) 11 (55.0) 0.0016 9 (45.0) 1 (5.0) 2 (10.0) 2 (10.0) 6 (30.0) 0.1886
The McNemar test was performed for statistical analysis.

The study showed that patients with stable vitiligo expe-
rienced  significant  clinical  improvement  at  visits  2-5
compared  with the first visit.  The rates of positive response
were 30% (visit 2; p = 0.0253), 40% (visit 3; p = 0.0083),
and  55% (visits  4  and  5;  p  =  0.0016).  However,  no  signifi-
cant improvement was observed in response levels (poor,
moderate, good, and excellent) compared with the first visit
(Table II). The mean pain score did not increase significantly
compared to the first visit.

The most common adverse event was erythema, observed
across all visits, followed by ulceration in two patients, both
occurring after the first visit.  The study found no significant
difference  in  adverse  events  between  the  first  and  subse-
quent  visits  in  patients  with  stable  vitiligo  treated  with
topical 5-FU combined with microneedling. Patient satisfac-
tion improved significantly compared with the first visit.

DISCUSSION

This study showed that the application of 5-FU in patients
with  stable  vitiligo  is  an  effective  therapeutic  approach,
improving clinical  status,  with  no serious  adverse events
observed.  Most  studies  in  the  literature  reported  similar
findings, although the rates of response are different across
different  studies.  For  example,  Sharma  et  al.  reported
excellent  repigmentation  in  30% of  cases,  following  ten
sessions conducted at two-week intervals and a six-month
follow-up.6 However,  Pazyar et al. reported that only 6.7% of
patients exhibited excellent regimentation after a six-month
follow-up,5 Khafagy et al. reported a 3.7% improvement in
their study.7

5-FU  stimulates  melanocyte  growth  within  hair  follicles,
promoting  their  migration  to  the  epidermis,  where  they
synthesise  melanin.8  The  process  of  needling  induces  a
notable  inflammatory  reaction  characterised  by  localised
swelling,  leading  to  the  widening  of  intercellular  spaces
within the basal layer. This expansion allows active melano-
cytes to migrate from the pigmented epidermis through the
enlarged intercellular areas. The migration and proliferation
of  melanocytes  are  supported  by  inflammatory  mediators
such as leukotrienes C4 and D4, along with matrix metallo-
proteinases generated by keratinocytes.9

The study by Shashikiran et al., which investigated the effect
of topical 5-FU combined with needling, reported that 49% of
the patches achieved more than 75% repigmentation, while

26% exhibited 50–75% repigmentation.10 A study conducted
by Mina et al. also observed higher overall repigmentation in
patches  treated  with  5-FU.  Notably,  48% of  the  patches
treated  with  5-FU  exhibited  excellent  improvement,
compared with those treated with microneedling combined
with tacrolimus.11 The better outcomes in these studies may
be attributed to larger sample sizes and longer treatment
durations. Galal et al. reported an even higher improvement
rate, with 56.7% of patches achieving very good to excellent
responses to the treatment.12  Galal's study used topical 5-FU
at a concentration of 0.5%, not 5%, for the treatment of
vitiligo.

A research study conducted by Levy et al. demonstrates this
phenomenon, revealing that a greater proportion of FU was
retained in the skin following topical application of the 0.5%
cream  compared  with  the  5%  formulation.13  The  carbon
dioxide  (CO2)  laser  has  been  used  as  an  alternative  to
microneedling in combination with topical 5-FU, as reported
by Mohamed et al., achieving good to excellent results in
55% of cases.14 The superior outcomes in this study were
attributed to the CO2 laser’s ability to induce greater inflam-
mation,  which enhanced melanocyte migration and facili-
tated deeper penetration of 5-FU into the skin.15

Due to technological difficulties, integration of patients from
different  medical  settings  was not  possible.  In  addition,  the
results might not be representative of patients in various
contexts. The combination of 5-FU and microneedling repre-
sents  a  potentially  effective  treatment  strategy  for  stable
vitiligo.  However,  due  to  variability  in  patient  responses,
further research, involving larger sample sizes and extended
follow-up durations, is needed.

CONCLUSION

This study showed that 5-FU delivered through the micro-
needling technique is an effective way to improve the clinical
condition of patients with stable vitiligo.
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