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ABSTRACT

The objective of this study was to determine the effectiveness of topical
5-Fluorouracil in combination with microneedling for the treatment of
stable vitiligo in patients aged 18-60 years. A randomized study was
conducted at Saraswati Institute of Medical College Hapur UP, India,
involving 19 participants with stable vitiligo. The participants, aged <18
years, were included in the study. The study included Fitzpatrick skin
types lI-V and the absence of adverse condition for microneedling.
Participants underwent microneedling sessions weekly, followed by the
application of 5-FU solution on treated patches. Treatment responses
were evaluated using a G score on a four-point scale. Data were analysed
using SPSS software and the efficacy of treatment was assessed through
descriptive statistics and Wilcoxon signed-rank tests. The study found
that 52.5% of patients achieved an excellent response (G4) after
treatment, with acral lesions showing the highest efficacy (42.1%
achieving G4). Overall, 21% of patients exhibited poor outcomes (G1),
indicating variability in treatment responses. The chronic nature of the
disease was evident, with 36.8% of participants having had vitiligo for
over tenyears. The findings suggested that microneedling combined with
5-FUis an effective treatment for stable vitiligo, particularly in acral areas.
The variability in responses highlights the necessity for personalized
treatment plans tailored to individual patient characteristics and lesion
locations. Continued research is essential to refine therapeutic strategies
and improve management of vitiligo, ultimately enhancing the quality of
life for affected individuals.
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INTRODUCTION

Vitiligo is a skin disorder that affects many individuals
over the course of their lives; however, it is more
frequently acquired than inherited. The condition is
characterized by patches of skin that lack
pigmentation, a hallmark of the disorder. Its primary
cause is the gradual depletion of melanocytes, which
underlies the disease's mechanism . Dermatologists
are particularly concerned about vitiligo as it presents
no obvious symptoms to the naked eye, despite only
affecting a small percentage of the global population.
Although the condition shows no bias based on age,
gender, or race, it can significantly impact a person’s
social and psychological well-being'®. Affected
individuals may suffer from low self-esteem,
discrimination, and depression, among other
challenges. While vitiligo is closely associated with
autoimmune thyroid disorders, its exact etiology
remains unclear®. Three main hypotheses exist to
explain the condition: neuronal, cytotoxic and
autoimmune mechanisms, each offering a unique
perspective®. Vitiligo treatments include photo
therapy, topical immunomodulators and surgery.
However, the effectiveness of treatment varies
depending on the type and severity of the condition.
Due to the persistence and resistance of vitiligo to
traditional therapies, microneedling and autologous
melanocyte transplantation have recently gained
attention as promising surgical options®. Both
procedures aim to restore pigmentation by promoting
melanocyte recovery or transplantation.
Microneedling, a minimally invasive technique, can
facilitate re-pigmentation by enhancing melanocyte
migration and other healing processes'®. Despite the
range of available treatments, vitiligo remains a
significant challenge for the dermatological
community. The appearance of skin macules, a
symptom of this acquired depigmentary disorder
caused by selective melanocyte destruction, can
deeply affect a patient’s self-image”. Treatment
options include both non-invasive and surgical
approaches. Non-surgical therapies such as topical
corticosteroids, tacrolimus, PUVA and narrowband
UVB (NB-UVB) are commonly used, while surgical
techniques, including skin grafting and the
transplantation of epidermal suspension or cultured
melanocytes, are employed in more resistant cases.
Nevertheless, no single treatment guarantees success
for all patients, underscoring the need for new
therapies to improve re-pigmentation outcomes and
overall patient well-being®™. Recent advancements in
treatment have introduced microneedling as a viable
option for patients seeking enhanced drug delivery and
re-pigmentation. Microneedling, which involves
creating tiny punctures in the skin, facilitates better
absorption of topical medications. This process triggers
localized inflammation, encouraging the migration of

melanocytes and keratinocytes to the wound site,
potentially aiding in re-pigmentation'..

This study explores the combination of microneedling
with 5-fluorouracil (5-FU) as a treatment for localized
and stable vitiligo, with the goal of improving
re-pigmentation outcomes and patient response to
therapy. By investigating this integrated approach, the
research aims to contribute to the development of
more effective and reliable treatment options for
vitiligo, ultimately enhancing the management of the
disorder and improving the quality of life for those
affected.

Aim of the Study: The study evaluated the role of
topical 5-Fluorouracil (5-FU) in combination with
microneedling in patients with stable vitiligo.

Objectives: To determine the effectiveness of topical
5-Fluorouracil (5-FU) with microneedling in patients
with stable vitiligo.

MATERIALS AND METHODS

The randomized study was conducted at Saraswati
Institute of Medical College Hapur UP, India involving
19 participants with stable vitiligo. The participants,
aged <18 years, were included in the study. The study
included individuals with Fitzpatrick skin types II-V and
those with contraindications to microneedling.
Participants received weekly microneedling sessions,
followed by the topical application of 5-fluorouracil
(5-FU) solution on the affected skin areas.

Inclusion Criteria: The study involved participants
aged, <18 years with stable vitiligo, Fitzpatrick skin
types II-V with microneedling contraindications and
healthy participants without skin concerns, who
consented and followed the study procedure.

Exclusion Criteria: The following criteria were used to

exclude patients from the study:

*  Pregnant or breast-feeding women

e Patients with unstable or rapidly progressing
vitiligo

e History of allergic reaction to 5 Fluorouracil or
other topical treatments used in the study.

e  Patients at high risk of developing keloids.

e  Patients receiving anticoagulant therapy.

Data Collection: In this study, patients diagnosed with
vitiligo were assessed using a Wood's lamp to confirm
their condition. Key demographic information was
documented, including age, gender, family history of
vitiligo, prior treatments received, history of
re-pigmentation, duration of the disease and lesion
locations. A total of 19 patients participated in the
study. Each patient had two symmetrical patches
selected for treatment. A randomization method was

| ISSN: 1818-779X | Volume 19 | Number 4 |

87

| 2024 |



Int. J. Trop. Med. 19 (4): 86-91, 2024

employed to allocate the treatment, using double
random blocks for assignment to leftand right patches.
Patients underwent a treatment regimen where
microneedling was performed weekly. Each treatment
session involved using a Derma pen with a cartridge
that had a maximum thickness of 1.5mm to create
micro-injuries to the skin. After the microneedling
procedure, a 5-fluorouracil (5-FU) solution was applied
tothe treated patch. The lesions were bandaged for 24
hours and the patients continued to apply the same
concentration of 5-FU every other day for three
months. Patients were advised to avoid irritants and to
use sunscreen in the postoperative phase. Any adverse
effects, such as erythema, discomfort, or allergic
reactions, were documented throughout the treatment
period. Clinical images were captured pre- and
post-treatment for evaluation.

Data Analysis: Data analysis was conducted using the
SPSS software version 16 for descriptive statistics. The
efficacy of microneedling treatment was assessed
through a G score that categorized responses to
treatment on a four-point scale: 0-25% (Poor
response), 25-50% (Moderate response), 50-75%
(Good response) and 75-100% (Excellent response). A
Wilcoxon signed-rank test was employed to determine
statistical differences between treatment responses.
The analysis included frequency distributions and
mean and standard deviation calculations, with
p-values below 0.05 considered significant.

RESULTS AND DISCUSSIONS

(Table 1) summarizes the duration of the disease
among the study participants and their history of
previous treatments. Most patients (36.8%) had the
disease for more than 10 years, while only 10.5% had
it for less than a year. As for previous treatments, most
patients (57.9%) had undergone both topical and
phototherapy treatments. Asmaller percentage (5.3%)
had not received any treatment prior to the study.

Table 1: Duration of Disease and Previous Treatments

Variable Frequency N (%)
Duration of disease (years)

Under 1 2 (10.5%)

1-5 4(21.1%)

5-10 6 (31.6%)

More than 10 7 (36.8%)
Previous treatments

Topical 5(26.3%)
Phototherapy 2 (10.5%)

(Table 2) highlights the family history of vitiligo among
patients and their previous history of re-pigmentation.
A positive family history was reported by 26.3% of the
patients, while 73.7% did not have a family history of
vitiligo. More than half (52.6%) had experienced
re-pigmentation in the past, indicating a history of

some degree of treatment response, while 47.4% had
not experienced re-pigmentation.

Table 2: Family History and Previous History of Re-pigmentation

Variable Frequency N (%)
Family history

Positive 5(26.3%)
Negative 14 (73.7%)
Previous history of re-pigmentation

Yes 10 (52.6%)

(Table 3) focuses on the location of vitiligo lesions
among the patients. The most common location was
the acral areas (52.6%), which include hands and feet.
Lesions were less frequently observed on the upper
extremities (15.8%), lower extremities (21.1%), and the
trunk (10.5%). The distribution of lesions provides
insight into the affected areas, which is important for
understanding treatment responses and challenges.

Table 3: Lesion Location

Variable Frequency N (%)
Lesion location

Acral 10 (52.6%)
Upper extremity 3(15.8%)
Lower extremity 4(21.1%)
Trunk 2 (10.5%)

(Table 4) summarizes the efficacy of the microneedling
treatment combined with 5-FU in patients with stable
vitiligo, categorized by the G score indicating the level
of re-pigmentation observed. Among the patients
treated, a significant portion (52.5%) achieved an
excellent response (G4), suggesting that this
combination therapy is effective in promoting
significant re-pigmentation. In contrast, poor response
(G1) was recorded in 21% of cases, indicating that a
minority of patients did not benefit from the
treatment. Furthermore, moderate (G2) and good
responses (G3) were observedin 16% and 10.5% of the
participants, respectively. This distribution highlights
thevariability intreatment outcomes, emphasizing the
need for individualized approaches when treating
vitiligo.

Table 4: Response Rate to Treatment with Microneedling Plus Topical 5-FU

Variable G1-Poor Response (0-25%) N (%)
Topical Tacrolimus

G1-Poor Response (0-25%) 4 (21%)

G2-Moderate Response (25%-50%) 3 (16%)

G3-Good Response (50%-75%) 2 (10.5%)

G4-Excellent Response (75%-100%) 10 (52.5%)

Total 19 (100%)

(Table 5) details the treatment responses of

microneedling combined with 5-FU in relation to the
location of vitiligo lesions. In terms of lesion location,
the acral area exhibited the highest efficacy with 42.1%
of patients achieving an excellent response (G4).
This responsive to this treatment regimen. suggests
that acral lesions may be particularly.
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Table 5: Response Rate by Lesion Location

Lesion Location G1-Poor Response

G2-Moderate Response

G3-Good Response G4-Excellent Response

(0-25%) N (%) (25%-50%) N (%) (50%-75%) N (%) (75%-100%) N (%) Total N (%)
Acral 1(5.3%) 0 1(5.3%) 8(42.1%) 10 (52.6%)
Upper Extremity 2 (10.5%) 1(5.3%) 0 2 (10.5%) 5(26.3%)
Lower Extremity 1(5.3%) 1(5.3%) 1(5.3%) 0 3(15.8%)
Trunk 0 1(5.3%) 0 0 1(5.3%)

The upper extremities showed a varied response with
10.5% reaching an excellent score and a moderate
response noted in 5.3% of cases. For lower extremity
lesions, the response was more modest, with no
patients achieving an excellentresponse, though some
displayed moderate to poor outcomes. Finally, lesions
located on the trunk had the least favourable results,
with only one case achievinga moderate response. The
findings presented in this study offer significant
insights into the characteristics of vitiligo among the
participants, including disease duration, treatment
history, family history, lesion locations, and the efficacy
of the combined microneedling and 5-fluorouracil
(5-FU) treatment. Understanding these factors is
essential for tailoring effective treatment strategies for
individuals affected by vitiligo. A notable proportion of
participants (36.8%) reported having vitiligo for more
thantenyears, which emphasizes the chronic nature of
this condition. Conversely, only a small fraction (10.5%)
had the disease for less than one year, suggesting that
many patients have been managing this skin disorder
for a significant duration. This chronicity often
correlates with treatment resistance and more
entrenched psychosocial issues, necessitating
comprehensive management approaches. In terms of
previous treatments, many patients (57.9%) had
undergone a combination of topical and phototherapy
treatments. This diverse treatment history highlights
the challenges of achieving satisfactory
re-pigmentation with standard therapies. A small
percentage of patients (5.3%) had not received any
prior treatment, suggesting that some may have been
unaware of available options or may have chosen to
delay treatment. This could point to a gap in patient
education and support that could be addressed in
future healthcare initiatives.

The presence of a positive family history of vitiligo in
26.3% of participants suggests a genetic component
that may predispose individuals to this condition. This
aligns with existing literature indicating that familial
clustering of vitiligo occurs, which could be crucial for
understanding individual patient cases and informing
treatment strategies. Interestingly, over half of the
participants (52.6%) reported a previous history of
re-pigmentation. This finding underscores the potential
for treatment responsiveness in this patient
population, indicating that some may benefit from
further interventions, particularly those that have
shown effectiveness in the past. The ability to achieve

some degree of re-pigmentation may also provide
hope and psychological relief to patients, emphasizing
the importance of sustained therapeutic efforts. The
study revealed that the acral areas (hands and feet)
were the most affected sites, with 52.6% of patients
exhibiting lesions in these regions. This is significant, as
vitiligo lesions in acral locations can pose unique
treatment challenges, often leading to stigmatization
and psychosocial distress. The distribution of lesions in
the upper and lower extremities, as well as on the
trunk, indicates varying degrees of exposure and
societal perceptions, further complicating patient
experiences. The high prevalence of lesions in the acral
areas suggests that a targeted approach may be
warranted when considering treatment modalities,
particularly given the psychological impact of visible
skin changes in these regions.

The combined microneedling and 5-FU treatment
showed promising results, with 52.5% of patients
achieving an excellent response. This suggests it could
be effective in inducing re-pigmentation in patients
with stable vitiligo. However, 21% of patients had poor
outcomes, highlighting the need for personalized
treatment plans. Factors such as lesion location,
disease duration and prior treatment responses
significantly influence the efficacy of this approach. The
treatment's effectiveness was highest in acral lesions,
with 42.1% of patients achieving an excellent response.
Lower extremity and trunk lesions showed less
favourable outcomes, suggesting that treatment
approaches may need to be adjusted based on lesion
characteristics and locations. Future research should
explore biological and environmental factors
influencing treatment responses in different lesion
locations, leading to more refined strategies
considering the specific characteristics of the lesions
being treated. The findings of this study regarding the
combination of microneedling and topical
5-Fluorouracil (5-FU) for stable vitiligo treatment align
with previous research highlighting the challenges in
managing this persistent skin condition. Traditional
therapies such as topical corticosteroids and
phototherapy often show limited effectiveness,
especially in longstanding cases of vitiligo™>*". A study
by Josephillustrated how microneedling could enhance
the penetration of topical treatments, resulting in
meaningful re-pigmentation for patients with
vitiligo™. The current research reinforces these
findings, demonstrating that the synergistic use of
microneedling and 5-FU leads to improved treatment
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outcomes, particularly in patients with acral lesions,
known for their resistance to standard therapies™?.
Additionally, the observation that 52.5% of participants
experienced excellent results corresponds with findings
from other studies that examine the effectiveness of
microneedling combined with various topical agents.
For example, Chabra” noted comparable success rates
using microneedling in conjunction with different
topical immunomodulators, suggesting that this
method enhances the effectiveness of topical
medications”.. However, the variability in treatment
responses seen in this study, with 21% of patients
experiencing poor outcomes, underscores the
importance of tailoring treatment strategies. Different
patient responses may arise due to factors such as the
duration of the disease and prior treatment
experiences. This aligns with findings by De Latorre
which stress that customized treatment plans are
essential for maximizing success in managing chronic
conditions like vitiligo™***. The demographic features
of study participants, including a significant number
with a family history of vitiligo and a long disease
duration, reflect trends observed in broader research.
According to research by Al Smadi, familial clustering
is prevalent among vitiligo patients, indicating a
potential genetic factor that may affect treatment
responses™. Additionally, the study highlights that
many participants had previously tried multiple
treatment modalities, reiterating the complexity of
managing vitiligo"®’. Such chronicity can contribute to
increased psychosocial distress, as noted in the
literature, which suggests that effective treatment
must encompass not only medical interventions but
also psychological support for those affected™”.

CONCLUSION

The results of this study highlight the multifaceted
nature of vitiligo, and the complexities involved in its
management. With many patients experiencing
long-standing disease, a history of various treatments,
andthe psycho social challenges associated with visible
skin changes, tailored therapeutic approaches are
essential. The promising efficacy of microneedling
combined with 5-FU, particularly for acral lesions,
presents a hopeful avenue for improving treatment
outcomes. Continued research into the factors
influencing treatment efficacy will be vital for
advancing our understanding and management of this
condition, ultimately enhancing the quality of life for
those affected by vitiligo.
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